WD 2004/ 052372 PCT/ |1 B2003/ 005683 1 MORPHOLI NE DERI VATI VES FOR USE AS
DOPAM NBEvOGONI0STSH21 N THE TREATMENT OF |. A SEXUAL DYSkHWagidobloodsss pr esent
invention relates to a class of dopam ne agonists, nore particularly 5 a
cl ass of agonists that are selective for D3 over D2. These conmpounds are
useful for the treatnent and/or prevention of sexual dysfunction, for
exanple fenmale sexual dysfunction (FSD), in particular fenal e sexual

ar ousaloflb@ iR meErEMEAREs it 3 AsSsoARhne Mebunaki o0 rritnTAriReUbar: sal e
erecti lsexeis bugediceron (VED) . Mal e sexual dysfunction as referred to herein
I's meant to include 10 ejacul atory disorders such as premature ejacul ation,
. anorgasnmia (inability to achieve orgasn) or desire disorders such as
hypoacti ve sexual desire disorder (HSDD; |ack of interest in sex) These

. neur odegdheressal veatof rastosoTeRs o BRPATE ASDBIS R TOREIRR TFBEWompounds
OL)Zf Orffm'aac{ééé of Zég?:)m QOEh((a %}e sBlectie 16 B3 Ovét D2.Brifedd Lofpolinds-arkyRz O
usefu! for the ireatment and/or prevention of sexual dysfunction, for example
female sexual dysfunction (FSD), in particular female sexual arousal disorder
(FSAD) and male sexual dysfunction, in particular male erectile dysfunction
(MED). Male sexual dysfunction as referred to herein is meant to include
5 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.
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The present invention provides for compounds of formula (1), (1a) and (lb)
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Wherein:
20 A s selected from C-X and N,
B is selected from C-Y and N,



VWher ei n:é%(gz‘@é};?s elected fromC X and N, B is selected fromCY and N, WO
2004/ 052 7385003/ 005683 2 Rl is selected from H ERA/IBLODIOEIH kyl, R2
is selected fromH and (C1-C6)al kyl, 2X is selected fromH, HO C(O NH2, NH2
Yis selected fromH HO NH2, Br, d and F 5 Z is selected fromH, HO F,
CONH2 and CN; And pharmaceutically acceptable salts and sol vates thereof;
Wth the provisos that: for a conpound of formula (I), (la) or (Ib), when A
is CX BRIl EGa6te®Rrdrs HaRE (C(-@@_{e@@la' kyl and R2 is H or (Cl-C6)alkyl at

| east one_pf X, Y and Z nust 'be . 710 for a conpound of formula (1), when
A is C X Rnig slegedtfromid asd HC«Lglakyl, RL is Hand R2 is H then X cannot

be OR Th harmaceutical |y a le salts of the conmpounds of the fornula -
() incﬁl(J es‘%'ﬁ&eﬁﬁr%mg'bdm &igﬁﬁgﬁtﬁ@base salts thereof. 15 A )
phar maceuy | t pof ound of the formula (1) may be :
readily prw%lgﬁeggﬁ?nﬁﬁﬁgef gg#ezf EETCE%IILE%)FFWS of a conpound of the formula
(1) end Z iseselested droradi, HOr FDEONHaand@Mppri ate. The salt may precipitate

from solution and be collected by filtration or may be recovered by
evapor at i 8nd pharmacecady lageaptabiusalishand selvatesdbetacddn salts ate fornmed from

aci ds whi f - Lc salts and exanples are the hydrochl oride,
hydrobroéﬁggﬁmiégggg%%ﬁggy sul phate, bisulphate, nitrate, phosphate,

hydr ogen fphasgimapeundefferintulan®l ¢ad or (25, earAtie Cha@ & e Y R'tis # or
citrate, gluconate, sugcinate, saccharate, benzoate
(C1-Celalkyl and R is H or (C1-Cgalkyl at ieast one of X, Y and Z must be OH;
10 for a compound of formula (1), when Ais C-X and Bis C-Y, Yis H, Zis H, R' is

H and R%is H, then X cannot be OH.

The pharmaceutically 'acceptable salts of the compounds of the formula (f)
include the acid addition and the base salts thereof.
15
A pharmaceutically acceptable salt of a compound of the formula (1) 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
20 solvent.

Suitable acid addition saits are formed from acids which form non-toxic salts
and examples are the hydrochloride, hydrobromide, hydroiodide, sulphate,
bisulphate, nitrate, phosphate, hydrogen phosphate, acetate, maleate,
25 fumarate, !actate, tartrate, citrate, gluconate, succinate, saccharate, benzoate,
methanesulphonate, ethanesuiphonate, benzenesulphonate,

p-toluenesulphonate and pamoate salts.

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

and diethanolamine salts.



met hanesul phonat e, et hanesul phonat e, benzenesul phonate, p-tol u enesul
phonat e awd2pEwezre salts. Suitable base salts are formpg@rfiusfrsgs which
formnon-toxic salts and 30 exanpleszare the sodium potassium alum nium
cal cium magnesium zinc and di ethanol amne salts. W 2004/ 052372
PCT/ 1 B2003/ 005683 3 For a review on suitable salts see Berge et al, J.
Pharm Sci., 66, 1-19, 1977. The phar maceutical | y accept abl e sol vates of

t he conpeunds of the f ncl ude hydr gt es r eof Al so

i ncl uded%grﬂewef"h%” 6}’@%@%@8&‘%5&&% dl%ﬂ%%ﬁ“é&?ﬂqfﬁrf{ﬁ (1) are
_pol ynor phs thereof. A conpound of the forrrul a (1) contains one or nore
rasymretric carbon atoms 10 and therefore exists in tw or nore

st er eoi sdt rﬁ@r pharfacesiticalyp aceeiitablecsolditestafrtbei coonpoundmpf e formwadl by
.convent i ong chni by fractional crystallisation, chromatography
or H. P.LIEM %‘Fﬁé@hﬁ&@f@@o’ﬁh@fﬁ&rlc m xture of a compound of the formula (1) or
a suitgpble salt or derivative thereof. An individual enantioner of a
conpound of the formula (1) 15 may al so be prepared froma correspondi ng

opt i cal | Weirelidedewitbiti thieepresebl scopesol el compeunds af thy feintula. (0. aref t he

correspondi C te_using a suitable chiral support or by fractional

crystall iP QLW\Q%W% gﬂaﬁé’fdl astereoisoneric salts forned by reaction of the
correspondi ng racemate with a suitable optically active acid or base, as
appropriate. 20 Preferred conpounds of the present invention are conpounds

of f or nulfacinppundrad thé Bdrralat(l cedrdaing gecbemosed asyenroetriocarbenadtofmsr nul a
(@ 10 and therefore exists in two or more stereoisomeric forms.
Separation of diastereoisomers may be achieved by conventional techniques,

. .e.g. by fractional crystallisation, chromatography or HP.L.C. of a
stereoisomeric mixture of a compound of the formula () or a suitable salt or
derivative thereof. An individual enantiomer of a compound of the formula (1) -

15 may also be prepared from a corresponding optically pure intermediate or by
resolution, 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 appropriat2.

20
@ Preferred compounds of the present invention are compounds of formula (la)
and (Ib)
Particularly preferred are compounds of formula (la)
25 |

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

30 Preferably R is selected from H and (C1-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
CY Mr@wprepesadily Ais CGX and Bis CGY 30 Preferabl PCRIB2®3/8e¢368Et ed from
H and (Cl-C4)al kyl. More preferably R is H nethyl and ethyl Even nore
preferably RL is Hor nethyl. WO 2004/ 052372 PCT/1B2003/ 005683 4 Most
preferably RL is H Preferably R2 is selected fromH and (Cl-C4)al kyl. Mre
preferably R2 Is selected fromH nethyl and ethyl. 5 Most preferably R2 is
sel ected rgﬁ‘eﬁ'aglﬁt{éyll-l' In a particularly preferred enbodinment R2 is H
In a furt C y preferred enbodinment R2 is nethyl 10 Preferably X
s sel ected fromH OH and NH2 Most preferably X is selected fromH and OR
In a particularly preferred enbodi ment is Hlin a further particularly

pr ef erre(f’réfﬂfablwﬁnts seleetedrirorn #1 Pﬂ@ﬂ@n-&hﬂ?‘kﬂ is selected fromH NH2, d

and P MRRGERREN K K BoSRROR Y R BRNE , 7 2 perticularly
enmbodigrenfiost prefdvbBly R rf seladted frorh H éﬁﬂ@ﬁém}l fromH HO and F. Mst
preferably Z'is selected fromHor HO 25 1n a particularly preferred

enbodinment Zis HIn a further particularly preferred enbodinent Z is HO
In a particularly preferred embodiment R? is H

In a further particularly preferred embodiment R? is methyl

10 Preferably X is selected from H, OH and NH;
Most preferably X is selected from H and OH.

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

Preferably Y is selected from H, NH,, Cland F
Most preferably Y is selected from H and NH..

In a particularly preferred embodiment YisH
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 particulariy 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)



Particularly preferred are conpounds (and salts thereof) of the present
I nvention exenplified herein; nore preferred are: 30

R- (-) - 3- WO Bwepsd3npr phol i n- 2-yl ) phenol (Exanple 7A) WO G00YE062B3&3

PCT/ 1 B2003/ 005683 5 S-(+)-3-(4-Propy norpholin-2-yl)phenol (Exanple 7B)
R-(-)-3-(4-Propyl nor phol i n-2-yl ) phenol hydrochl ori de (Exanple 8)

R- 5- (4- Propyl nor phol i n-2-yl ) benzene-1, 3-diol (Exanple 15A)

S-5- (4- Propyl nor phol i n-2-yl )benzene-1, 3-diol (Exanple 158) 5

S ()25 PSR RrndRLaNibhdid )1 ) bheno (EXATRIE7
_‘2 Brom) R-(-y-3edePropyimptpiolin-2ylyphdnee netrdchicrive G(E&ﬁinpleB

pro yl morphal i n-2-yl) benzam de (

d
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5-[(2S, 587k | 4pnr@pyllmﬁmbw61 -21Y }?L§T‘P‘pyr| g.(ﬁxgﬂmﬁ@ Exarrp: e 66) 15
5-T(2R, 5 Ex 67
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P di ol
o U L S e T S T Y
5-(4-Propylmorpholin-2-yl)pyridin-2-ylamine (Example 44A and 44B}
2-Chloro-5-(4-propyl-morpholin-2-yl)phenol (Example 54)
3-[(56S)-5-methyl-4-propylmorpholin-2-yljphenot (Example 60)

5-[(2S,5S)-5-methyi-4-propylmorpholin-2-yljpyridin-2-amine  (Example 66)
15 5-[(2R,55)-5-methyl-4-propylmorpholin-2-yllpyridin-2-amine (Example 67)

Most preferred are:

R-(-)-3-(4-Propyimorpholin—2—y|)phenoi (Exampie 7A)
S-(+)-3-(4-Propylmorpholin-2-yl)phenol (Example 7B)
20 R-(-)-3-(4-Propyimorpholin-2-yt)phenol hydrochloride (Example 8)

O R-5-(4-Propylmorphoiin-2-yhbenzene-1, 3-diol (Example 15A)
S-5-(4-Propyimorpholin-2-yi)benzene-1, 3-diot (Example 15B)
R-(+)-2-Fluoro-5-(4-propylmorpholin-2-yl)phenol (Example 23A)
S-(-)-2-Fluoro-5-(4-propylmorpholin-2-yl)phenol (Example 23B)

25 5~(4-Propylmorpholin-2-yl)pyridin-2-ylamine (Example 44A and 44B)
2-Chloro-5-(4-propyl-morpholin-2-yi)phenol (Example 54)

5-[(28,58)-5-methyi-4-propylmorpholin-2-yi]pyridin-2-amine (Example 66)
5-{(2R,5S)-5-methyl-4-propylmorpholin-2-yljpyridin-2-amine (Example 67)

30 Compounds of the invention may be prepared, in known manner, in a variety of
ways. The routes below illustrate methods of synthesising compounds of



S-(-)-2-Fluoro-5-(4-propyl nor pholin-2-yl)phenol (Exanple 23B) 25
5-(4-P ro n2y|)pyr|d|n2ylamne(ExarrpIe 44

2- Chl or o- %@ propiyl nor phol i n-2-yl ) phenol (Exanpl e 54) éc‘?ﬂﬂzo‘%/ﬁaasss

5- [(28 SS) 5- et hyl - 4- pr opyl nor phol i n- 2-yl j pyrdi n- 2- am ne (Exanpl e 66)

5-[ (2R, 5S) - 5- net hyl - 4- pr opyl nor phol i n-2-yl ] pyri di n-2-am ne (Exanple 67) 30
Conmpounds of the invention may be prepared, in known manner, in a variety of
ways. The routes below illustrate methods of synthesising conpounds of WO
2004/ 0523aanHaTl), Hre Ghiledseaa will dpprecibte thiat; carnpounds lof domauavila) and
apprecia that,k co s..of formula an may be isolated with
approprl maLBe r@ﬁﬁ*‘f Eﬁ%ﬁpem*at%%ﬁémg%ﬁh% fornula | where Ais-
CX Bis GY, R is Hor (Cl- 5 C8)alkyl, R2is Hand where X, Y and Z are -
as descri bed herein may be prepared accordl ng to reacti on schenre 1. O AH
B/ Z |iCormpouds &f\gevdzal fcrmiula |(wheje AZisAO-X, BOis I€-Y, R' is H or (Cs- '

5 Celalkyl, R? is H and where X, Y and Z are as described herein may be

prepared according to reaction scheme 1.

)

10
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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 !ll are also commercially available.



Conmpounds of fornula (I11) may be prepared by reacting an al dehyde of
forml a Wowdswsisiza cyanide source or nitromethane fol lpgvageisnbieks

reduction with borane, |ithium alun gium hydride or hydrogenation. Sone
compounds of 10 fornula 11 and 11l are also comercially available. WO
2004/ 052372 PCT/ 1 B2003/ 005683 8 Conpounds of fornula (1V) may be prepared
by reacting conpounds of formula (Ill) with iii), acid chlorides in the

presence of a suitable base such as triethylam ne or 4-nethyl norpholine.
Typi cal r@@@POUﬁd%@lﬁ(ﬁDm‘mldas{l\é)dngy b@@r@parecbém reagting eoropounds of fomuyla

1.2-2.0 t f..b f er.abl

equi val eﬁﬂbl \é‘?t e(?'f)z %HPO?%BES%IE'H? Ot?’rg 'I["ﬁé\n 4 ng lecglr%guﬁﬂgﬁoﬁsf ormul a;
(V) may hfiefifiainedoPY-mtiimbenieifeo arfreéerdwh:end(ﬂo\»ﬁs é‘bﬁ\?nbéh 0 -
reduci ng agents such as borane ‘or |ithrum arummnrum ypi cal )
condi t i orequivatpnissef amineeil), ia?-24 squwahmtal@f base (pmfewlwtrﬁDVMIaei,s 10 of .
b t fl f I b de b -
Fedact? vel-A ARaHbRIGH Al AR G ae 1 OlRRTEnathAde B BRG" oul tabl e al dehyde

in the presence of sodi um cyanoborohydride. Conpounds of formula (VI) may
be prepared by reacting conpounds of fornula 15 V with v), chloroacetyl
chlori de @mmaoaudsnﬂfmtrmdac(ﬁl) ma;abepwpamﬂdm mklc:(ngjwmasunds@lﬁlfmrmpiaopl onyl

hi d hI d b
i ot hyl AN h @R g S iEyap ey b BBl BRSBTS 1 ons
conprise %{ﬁceﬂ"%ﬁnﬁﬁgﬁ@o '_:-Et rﬁigr@@ 18 édélvéleﬁtsloﬁaﬁ% \REALZ-300 efeivhlests! or i de,

1.2-2.0 I ethyl ami ne in dichloronethane at 25C, the 20 cryde
react i®n ofi borane insTHieat defiwo| CepoundPafviormula V Bcan ajsd \be erade by

Faact | ng TBEHBR ABTHRUR AhACTPRUISS af fomuls. (TcHth 4 sURHeR sREfBRea bor ane
or lithi Ltﬁb ? Hééjdgyg?ﬂ[lhggya?%%ﬂyﬂm conditions conprise 1.0

equi val ent's am equl val ents of

Compounds of formula (VI) may be prepared Ly reacting compounds of formula
15 V with v), chloroacetyl chloride or 2-substituted chloroacetyl chlorides (such as
2-chloropropionyl chloride or 2-chlorobutyryl chioride) in the presence of base
such as triethytamine, sodium carbonate and potassium hydroxide. Typical
conditions comprise 1.0 equivalents of amine 1V, 1.0-1.3 equivalents of acid

chloride, 1.2-2.0 equivalents of triethylamine in dichloromethane at 25°C, the
20 crude reaction mixture is then dissoived in IPA with 1.2-3.0 equivalents of

aqueous potassium hydroxide.

Compounds of formula {I) may be prepared by reacting compounds of formula
(VI) with vi), reducing agents such as borane or lithium aluminium hyd:ide.
25 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
30 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



borane in THE at reflux. The skilled man will appreciate that due to one of

X, Y or wombgigs2arzhydroxy group, it will be necessary scymeaizoiess he
hydroxy group(s) with a suitable 30s9protecting group throughout the

transformati ons of schenme 1, then renove the protecting group. Methods for
deprotection of a phenol group depend on the protecting group. For exanples
of protection/deprotection nethodol ogy see WO 2004/ 052372 PCT/ | B2003/ 005683

9 "Prot eqb,io\f@ct%ﬁg[;t%ﬁcﬁﬁ gxpy(gl Sinfc §¥Hﬁ1gg§hs1—ane%ﬁ§: rp;(b,aGwly&t orFor

exanpl e, where t protected as a depr ot ectl on
condi ti oaxampiepr where ethkeuhiydimxy nis4 ghotagiedo as HBmétbyI ethyr tdepretectionby

stirring .h borane tribromde in dichlor t hane f 1-24 hours.

Al t er nat FORSOOR EPEMSIserE %stdseyt&"/s %HBPB%% gpgqa%iﬂeyﬁ Qi yestiing

deprot ec i Fg.gae al yst
under a W“ﬁ%‘%@ﬁgaﬁ?g@%ﬁfeowmcﬁf?’@&ﬂ{ F&él?&r Qﬁ)&%o?\ﬁ hét?@)w\%er% one of
Aor Bi mé\lhyﬂm)aySISl-pmtetctédi as %baﬁ:&y}' Iethéiz deg)rbtamtldnkon‘dltlmsdcﬁnmnseas
descri beﬂ aerel n he provi so of X, Yor Zis NH2, may be
pr epar ed ¥ 'E?@PB?H@“WW%@@H?@H%%@%t E"der%Mﬁﬁ)g%‘ AimeEhesed where B i s
C-Y and where Y is NH2; the skilled man will understand that the

al ternative conpounds are equally practicable. 0 A6 1 | NAB?i (M1l) Z O
vii 15 Qdnpounds of general formula (I} where one of A or B is N, R'is H or (C4-

Ce)alkyl, R?is H and X, Y, and Z are as described herein, with the proviso that

O 10 one of X, Y or Z is NH,, may be prepared according to reaction scheme 2.
Scheme is illustrated where B is C-Y and where Y is NHo; the skilled man will
understand that the alternative compounds are equally practicable.
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Scheme 2

Compounds of formula (Vi) may be prepared using the process as described in

JP2001048864.
10



HN B/ z Z (1) 5 Schenme 2 Conmpounds of fornmula (VI1) nmay be prepared using
the process as described in JP2001048864. 10 WD 2004/ 052372

PCT/ 1 B20030@0BA8372 11 Conpounds of formula (VII1) may becpnBmas/esseEsy
reacting epoxide (VII) with wvii), priopyl am ne. Typical reaction conditions
conprise stirring the epoxide with excess amne either neat or in

di met hyl sul phoxi de. 5 Conpounds of forrmula (1X) may be prepared by reacting
conmpounds of formula (VIIl) with v), chloroacetyl chloride or 2-substituted

chl or oac [i uc s 2-¢hl oropr opionyl | ori de, or .

2 chi or oSS, pbIPwRdEr§1yf End: BS aeBBr by Réeclils Frsss (bt ne,
-sodi um cafipqrapfapiite. Sl deachiod centiiiens chvipril stifing the WpoxiddWithse 1. 0
“equi val ents of am ne_( , L.Z2-270 equival ents 010 of triethylamne in
di chi or orgXchss amine 2Elaer neat arrindimethysulphodidet ure is then dissolved in | PA
-with 1.2-3.0 equival ents of aqueous potassium hydroxi de. Conpounds of
“formula (X) nmay be prepared by reacting conpounds of formula (IX) with

reducing GEApbends6hformutd pki) lm@o)abe Brépared Byehefng EsRpRIndsBTdbiharas 15

conprise 1.0 equivalents of amde (X), 1.2 equivalents of lithium alum nium

hydri de i(HIHDHEi%aN),rdTImmcembmblmid@soroz-Sﬂbstﬂuteai chiproasetplechiorigas uichy i x) ,

depr ot ect_j oR. i cal. ondi t.i,ons gonprise, 1.0 ui,val.ent s of compound X and

5 gqui Va|ae9n?§cri[¥r%pﬂplﬂg} r@ﬂ?[’gﬁi WeEFé;:EQr E’Hw&di ﬁ'ﬂgr'ﬂegt“ﬁ;}h& plasepgg I ‘t’jf;(] _

CHJOWDOU“dSbé%fe GOBRT 8% friRtHARiIde, WB8IUM AcdrBokald dRd pdtassiull Hydrdkiged R2 is
Typical conditions comprise 1.0 equivalents of amine (VIi1), 1.2-2.0 equivalents

O 10 of triethylamine in dichloromethane at 25°C, the crude reaction mixture is then
dissolved in IPA with 1.2-3.0 equivalents of aqueous potassium hydroxide.

Compounds of formula (X) may be prepared by reacting compounds of formula
{IX) with reducing agents such as fithium aluminium hydride. Typical conditions

15 comprise 1.0 equivalents of amide (X), 1.2 equivalents of lithium 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
20 hydroxylamine hydrochloride in ethano! at reflux.

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

25



or (Cl-C6) alkyl and where X, Y and Z are as described herein may be
prepar edwgspehézng to reaction scheme 3. 25 WO 2004/ 053@%3132003,003683
PCT/1B2003/005683 12 R2 O H2ZNOHg (XI) Ix R2 HNQ OO0 (XI1) I xi

41)oH RL (XI11) xii Rz OH HNy RL (XIV) 1 .HCO xiii \/\02004/052372
PCT/ | B2003/ 005683 13 BA OH O-RlL

R2
k 5 .H;I X
E
R2
HN ~
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edll)
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z HR2 (XV) J AV g 11" OCRI z INR2 Schenme 3 5 Conpounds of the fornmula
(XI'1) mawdmopoepay ed by reacting an amno acid ester pfridwodgseul a (X))
with x) acid chlorides in the presenge of a suitable base such as
triethylam ne and 4-net hyl norpholine. Typical reaction conditions conprise |
equi valent amno acid ester (Xl), | equivalent of acid chloride and 3
equi val ents of base in dichloronethane at 25C. Sone conpounds of formula 10
(XI') are commercially avail abl e. nmpounds of the formyla (XII1) my be
prepared by reacting conpounds edarmula (XII) with xi) borane-THF
conpl ex, with subsequent breakin boron-nitrogen conplex with acid
and t-butyl oxycarbonyl protecti f dRfhred ami ne. Typical reaction
conditions conmprise 1 equivalént of thelamide (X1) with 3 equivalents of
BH3- THF in THF at reflux, cooling, cautious jaddition of 6M aqueous HCl, and
heating to reflux for a further eh. SubseNlentR2evaporation of solvent,

redi ssolution in a nethanol:water (8:1) mix, and addition WO 2004/ 052372
PCT/ 1 B2003/ 005683 14 of 5 equival ents a Zggs such as pot assi um hydroxi de
and 1.5 equivalents of di-tert-butyl djcarb e, and stirring of the

m xture for 72 hours. Conpounds of the fornmula (XIV) may be prepared by
reacti ng conmpounds of 5 the formula (XM 11) wth xii) an organic solution of
HCl . Typical reaction conditions conpr's§wl equi val ent of the carbamate
(XI'11) and a 1-10 equivalents of a 4M

o o
A\J\(O R1

"L
N R?
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Scheme 3

5 Compounds of the formula (Xil) 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 equivaient of acid chloride and 3
equivalents of base in dichloromethane at 25°C. Some compounds of formula
10 (XI) are commercially available.

Compounds of the formula (X!il) may be prepared by reacting compounds of
the formula (Xit) with xi) borane-THF compiex, with subsequent breaking of the
boron-nitrogen complex with acid and t-butyloxycarbonyl proiection of the

15 formed amine. Typical reaction conditions comprise 1 equivalent of the amide
(X1) with 3 equivalents of BH3-THF in THF at reflux, cooling, cautious addition
of 6M aqueous HCl, and heating to reflux for a further 6h. Subsequent
evaporation of solvent, redissolution in a methanol:water (8:1) mix, and addition



solution of HCl in dioxan in dioxan at 25C. Conpounds of the formula (XV)
may be prepared by reacting conpounds of 10 the forml ¥haskgy xiii) a
2- br ompa¥ 2(9%%5% e in the presence (l){] a base such as ?(r:f%i%%yﬁl%&%kne or

4- et hyl nor phol i ne. The 2-bronpacet ophenones nay be obtained from
commerical sources or alternatively prepared fromthe parent acetophenone
by standard brom nati on nmet hodol ogy well known to those skilled in the art.

Typi cal conditions corrgri se | equivalent of the am noal cohol 15 (XIV) with
1- 3 equi vhlbeequivaients peatbasensuch asgolassiumhyidsoxidefand 1.5 pauivetends ophenone

at 65C. n of 1he formyl g be . prepar reacting conpounds
of the %@?%—ﬁggy?%argp@ﬂtex@gna S?M("ﬁ ﬂﬂﬁé mﬁﬁ@reaﬁcﬁ -@rqi"ﬁirﬁhyl sil ylgt ri m) at e.
Typi cal conditions 20 conprise addition of 5 - 10 equival ents of

triethylsilane to I equivalent of the norpholinol (XV) in dichloronethane at
- 78C f ol IGampolnydsa dflithe darr@ia2(Xiygumay benprepared biyntadejingi compoifdsaiog. The

ot TR RILSEAED S bRl T A Bl

protecti %ngqr%w tﬁ%@ﬁ%}‘ He chigimater palt) aRd £4-50 *@ﬁi@vafiem%h@f”a rpove the

protecting oup. ds for deprotection of a phenol group depend on the
pr ot ect i moldionugf. HEDIn divaapliredicoanat@SeCt i on/ depr ot ecti on net hodol ogy see
"Protective groups in Organic synthesis", TWG eene and PGM Wit z. For 30
exanpl e, where the hydroxy is protected as a nethyl ether, deprotection

conditio | nekl dixi ' o : y
ctiri ng CofiBRAS SrtRp, Bl LBV FiaBRTRspali byfedaing GipBunds of
Al t erttat ithe lfgrmdiar XIVIDWBD 4D a23-brombac¢iophenonaShahe presehee ufds bagel s
protected as a benzyl ether, deprotection cgonditions conprise hydrogena

with a paﬂUPBcﬁﬁJmeé%))(/’ﬁW@Q ofi Adeethylmeaphnling- Thremoace BBYt he
formul a () oMY #BR ESﬁfrﬁé’r‘ﬁ?d?go‘ﬁr@és“&%lﬁé?n%ﬂ@el%r@%*éd‘f‘rom the parent

acetophenone by standard bromination methodology well known to those

skilled in the art. Typical conditions comprise 1 equivalent of the aminoalcohol :"

15 (XIV) with 1-3 equivalents of friethylamine and 1 equivalent of a 2-

bromoacetophenone at 65°C.

Compounds of the formula (I) may be prepared by reacting compounds of the
formula (XV) with xiv) triethylsilane and trimethyisilyitriflate. Typical conditions

20 comprise addition of 5 — 10 equivalents of triethylsilane to 1 equivalent of the
morpholinol (XV) in dichloromethane at -78°C followed by addition of 2

equivalents of trimethytsilyitriflate.

The skilled man will appreciate that due to one of X, Y or Z being a hydroxy
25 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
30 example, where the hydroxy is protected as a methyl ether, deprotection
conditions comprise reftuxing in 48% aqueous HBr for 1-24 hours, or by stirring
with borane tribromide in dichloromethane for 1-24 hours. Alternatively where



5 nitrogen is defined absolutely may be prepared starting from honochiral

conpounds V3 2a0esX3mxy nul a (X)), which may be commercially | r

obt ai ned t hrough nethods readily avai hiable to the skill e%éyn/?}ljof@ézdutsﬁg

chem stry literature. The resulting conpounds of the forrmula (I) wll

contain a mxture of diastereoisoners which nay be separated on an HPLC

colum. Typical 0 10 conditions conprise eluting through a Chiralcel QJ-H

colum with 100% MeOH nobil e phase. Conpounds of general forrmula (1) where

one of A #re Byfeoxy, ispprotacter] a2 ai benzybethgrCHepéotertign comditionsycamgprigear e as
Y or ,Zis NH2, may be

described herein, .wth. .the praviso thaj one 5.0f X

prepar ed EX@ES%Q&PHBW8”'%8?%93“%%&&8@9"&%3 g‘&ﬂ'@ﬁ?ni AMASANEreat ed where B
is CGY and where Y is NH2; the skilled artisan will understand that the
alternative conpounds are equally practicable. 20 ~- HOR O O-1 + HN RZ
Br (XVI) @amgounds vidheofonnut §) wieee/thez0a@00e6t6 Riphs tothe riorphoinel  z N
Re N\/g 7ni-"fro >é\r/\| lig &'af é\él lalb)soluTe)z(l\{/' mNayHIE% prepared starting from homochiral
compounds of the formula (XlI), which may be Qommercially 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

@ 10 conditions comprise eluting through a Chiraicel OJ-H column with 100% MeQOH

mobile phase.

Compounds of general formula (i) where one of Aor B is N, R'is H, R%is H or
(C+-Ceg)alkyl and X, Y and Z are as described ﬁjérein, with the proviso that‘%ne

15 of X, Y or Z is NH,, may be prepared according o 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 equaily practicable.

20
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formula (XVII1) may be prepared by reacting conpounds of fo'[rrula (XVl) 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 |

O O R
N T
] 2
B = + N R

/ N
= Z
(XViI) J _ (XVIIN)
Xvi
AT 0~ "R’
1'3' OH
) NENF ‘.
= Z (1XX)
lxvii
| RS OH\[OH
N/B =



equi val ent of the am noal cohol (XIV) with 1-3 equivalents of triethylam ne
and | equovalsasts7of a conpound of formula (XVI) using tpehrdugimsacssesp! vent at
room 10 tenperature or above. Conpoungs of fornmula (XVI) are commercially
avai |l abl e. Conpounds of formula (I XX) may be prepared by reacting a
conmpound of formula (XVII1) with xvi) an organonetallic reagent formed from
the bromde of formula (XVI1). Suitable organonetallic reagents include
Grignard 15 (organomagnesi un) or organolithiumreagents, which may be
prepared from the bronmi de by hal ogen netal exchange. Typical conditions
.conprise addition WO 2004/ 052372 PCT/|1B2003/005683 18 of i sopropyl nagensi um
‘chloride to the bromde (XVII) in an anhydrfous ethereal solvent such as
tetrahydrofuran at roomtenperature (to pehior 2he hal ogen netal exchange
‘reaction), followed by addition of the p none (XVII1). The brom de
(XVI1) may be prepared using the process as\%EEcribed in 5 W9932475.

Mor phol i nol (1 XX) nmay be reduced i €%¥) ?&ﬁVii) reaction with a
hydri de reducing agent, such as ‘godi um borghydrtde in an al cohol sol vent
such as nethanol. 10 Conpounds fophula (XXI) may be prepared fromthe
diol (XX) by ix), deprotectiltyN” Tyyical condjtions conprise 1.0 equivalents
of conpound (XX) and 5 equival ents/!of hydr&%%”anine hydrochl oride in

et hanol at reflux. 15 Conpounds of formul a (1) may be prepared by xviii)
cyclisation of conmpounds of fornula (XXI) by treatnment with acid. Typical
conditions enploy concentrated sulfuri¢ acid and dichl oronet hane as sol vent
atg@@soom tenperature or above. Al of th¢ ajgiie reactions and the
paggarations of novel starting materialg using 20 in the precedi ng et hods
are conventional and appropriate reagents and reaction conditions for their
performance or preparation as well as procedures

bd
o
.
HN" |
oo

Scheme 4

O 5 Compounds of formula (XVIlI) may be prepared by reacting compounds of
formula (XVI) with xv) amino alcohols of formula (XIV) in the presence of a base
such as triethylamine or 4-methylmorpholine. Typical conditions comprise 1

equivalent of the aminoalcoho! (XIV) with 1-3 equivalents of triethylamine and 1
equivalent of a compound of formula (XV!) using toluene as solvent at room
10 temperature or above. Compounds of formula (XV!) are commercially available.

Compounds of formula (IXX) may be prepared by reacting a compound of
formuia (XVIil) with xvi) an organometailic reagent formed from the bromide of
formula (XVIl). Suitable organometallic reagents include Grignard
156 (organomagnesium) or organolithium reagents, which may be prepared from
the bromide by halogen metal exchange. Typical conditions comprise addition




for isolating the desired products will be well-known to those skilled in
the art WwoORbwstErzence to literature precedents and t hepdpaispdamsasd
Preparations hereto. 25 The conpounds of the present invention have utility
as selective D3 agonists in the treatnent of disease states. There are a
nunber of conpounds with activity as both D2 and D3 agonists; however the
use of such conpounds is associated wth a |large nunber of side effects

i ncl udi ng,nausea,., enesi s, syncope Q Jhypat,ensi QR ; adycar dj some of

uhi ch ar f BuboRYRgETSUm SHTERC o SRERLE VRS20 SRS Sifersdbas 1o
It was preiiept suh e %t?éﬂdréﬁ‘u‘?aﬁ@t'rééﬁ%’t&%gémw(t@rpé\*férn‘?Qﬁ@ $t enmed
fromtheir ability to agonise D2; however agonismis inplicated as a

cause ofnetakexthingss feaction )i dobowed byiasiditiorso moehelinane/@OilpnTe ovi des -
a cl ass g)f se ec%\?ﬁ D3 agqni st s. Sgrendi pi ouslx t hese 2’%\/6 .Begn.found to
be ef fi c2XBIE {MAYq R nBrapREed s PRI0e PG (IOGRES ¢ Pt &PSHIPRD I .

unsel ect iWeopsb@ysart conpounds. Conpounds of present invention are useful

in treating sexual dysfunction, 10 female sexual dysfunction, including
hypoacti ve sexual desire disorder, sexual arousal disorder, orgasmc

di sorder ,and, sgx In disorgder; .mal tile, 'dysfunciion,. .
hypertepé\ﬁl‘?{ﬁhoﬁr&ﬂabggg@ﬁér E‘%?ﬁ{ceﬂﬁcdﬁ‘ﬁéwg’ydfvé’kf%%‘?@" W&éﬁﬁ%&"f% (e.qg.
depr essi ?8ducing %gﬁﬁf, é@l%h'é%ﬁé@diuﬁ'ﬁﬁé:%ﬁ?ﬂﬁﬂe i afadldd s @dhvent RACh ey S

post myocardi al “1 Atfarcti on depression, “subsyndromal synptomatic 15

depr essi onetheapk ession i'n infertile wonen, paediatric depression, najor
depression, single episode depression, recurrent depression, child abuse
i nduc depressi on, post partum depression and grunpy old nman syndrone), §
general i @dh\aa?ﬁ'@é YofdftRILEST ORN IRERShé Eprdpafe® RO diSP EKK Qy a an
si npl e phobi as), posttraumatﬁ C ztregs s;e/‘?\drporre, avoi dant peSSOZaWt '

di sor der deprotection. Typical conditions comprise 1.0 equivalents of compound (XX)

and 5 equivalents of hydroxytamine hydrochloride in ethanol at reflux.

15 Compounds of formula (1) may be prepared by xviii} cyclisation of compounds
" of formula (XXI) by treatment with acid. Typical conditions employ concentrated

sulfuric acid and dichloromethane as solvent at room temperature or above.
All of the above reactions and the preparations of novel starting materials using
20 in the preceding methods are conventional and appropriate 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.
25

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,

30 hypotension and bradycardia, some of which are a cause for serious concerm.



20 premature ejacul ation, eating disorders (e.g. anorexia nervosa and
bulima wbreswes®), obesity, chem cal dependencies (e. T/?ﬁﬁbﬁ&ﬂis&'ﬂs to

al cohol, cocaine, heroin, phenobarbijjal, nicotine and bénzodiazeprnes),
cluster headache, mgraine, pain, Al zheiner's disease, obsessive-conmpul sive
di sorder, panic disorder, nenory disorders (e.g. denentia, amestic

di sorders, and age 25 rel ated cognitive decline (ARCD)), Parkinson's

di seases denment i Parkln on's di sease, urol epti¢c-i nduced

par Ki nsor“( aﬂ@"toé'rshf ggwﬁ'ﬁ‘kﬁhﬁe@ g3y Ogrm%d?riq{ea |C§EPH§I'Q&( & anmed
hyperpro'fﬁﬁﬁ'tﬁé?%bﬂ& td%@Bﬁ{% &érc b%{ﬂdﬁné i i) ‘ﬁ@ét%fz] 'at‘”e)
cerebel | ar ataxi gsz(istr raclij sor ers |nvo Vi ng C anges I n
nmotility ofitloe smterdfeutsn):letallegeabm. synpt ons of 30 schi zophreni a, prenenstrual

syndrone, fibronyal gia syndrome, stress incontinence, Tourette's syndrone,
trichotillomania, kleptomania, male inpotence, attention deficit

hyper agt i d higP) IG p y sl 4952 :

PCT/ | %}2200 /ooggés%m 8{1 éem cr aﬁfﬁaﬁg‘eagacﬁ%%as@m%‘?e% tﬁv%@?&l‘sé?'

di sor der Sereadvpitousiyj thesei haveyy beepafobntdgi isalefiicaciogs, whitstredgcitigsiheder

(cat apl egﬁﬁ a& shock.. Conpounds of the present invention are particularly
sui tabl e ?@ﬁﬁsﬁec‘ﬁmwgh UNSBEYE PHOEATHFAMRRUNGSl e erectil e
dysfunction, neurodegeneration, depression and psychiatric disorders. The
conpounds of the present invention are useful in nmale sexual dysfunction,
parti cul Bdmpowmhds &feptaskat dyadntioet aes . uddfilile ire treetinge séxealudysfunntiérNED) 10

S knwnas l e erectil (glsorder I s defined as: thelnabllltyto
a@e é\\ﬁe Sﬁ’ﬁﬁi&sﬂ"ﬁ'ﬁénm& rg hvpeactive sexualdesirefipordar, sexual
perf or ”alfé?ng\g ag'\lﬁgblﬁ%?sﬁ iPeYRbARIEANd s%?:ﬁ%al ?%nd W%ﬁ%?e%%)?@éﬁuﬁ 't has

been est at the reval ence of "erec sfunctidn
"dysfunction, hypertension, neurodegeneration, psychiatric  disorders,

depression (e.g. depression in cancer patients, depression in Parkinson's
patients, postmyocardial infarction depression, subsyndromal symptomatic :
15 depression, depression in infertle 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), postiraumatic stress syndrome, avoidant personality disorder,
20 premature ejaculation, eating disorders (e.g. anorexia nervosa and bulimia
O nervosa), obesity, chemical dependencies (e.g. addictions to alcohol, cocaine,
heroin, phencbarbital, nicotine and benzodiazepines), cluster headache,
migraine, pain, Alzheimer's disease, obsessive-compulsive disorder, panic
disorder, memory disorders (e.g. dementia, amnestic disorders, and age-
25 related cognitive decline (ARCD)), Parkinson's diseases (e.g. dementia in
Parkinson's disease, neuroleptic-induced parkinsonism and fardive
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
30 schizophrenia, premenstrual syndrome, fibromyalgia syndrome, stress
incontinence, Tourefte’s syndrome, trichotillomania, kleptomania, male
impatence, attention deficit hyperactivity disorder {ADHD), chronic paroxysmal



degrees (mninmal, noderate and conplete inpotence) is 52%in nmen 40 to 70
years ol ;o Wol/fs2av0her rates in those older than 70 (MepocRABE03/04568D99, J.
Urol ogy, 161, p5-11). The condition has a significant negative inpact on the
20 quality of life of the individual and their partner, often resulting in

i ncreased anxiety and tension which | eads to depression and | ow

sel f-esteem Wereas two decades ago, MED was primarily considered to be a

hol oqi cal di, d B 1 1994 Conp. ,.Ther. .\ 20: £69-67 it
Pow knowhermisrania, nepdachieBriadatet Wi peatEr Sirnees) Salealoprliv,
or gani ¢ jf’éfﬁ@logf:%i %ﬁiﬁ,@lé@piﬁg%&éepgﬁéﬂéﬁy"&'ﬁd BREek.mede in identifying
ni s nor’ma n

the mech m peni erecti and’ t he pat hophysi ol ogi es of MED.
Penile erection is a haenodynam c event which is dependent upon the bal ance -
of contragtion and re] axation . of the corpus. cavernos ot h. nuscl e _and 30 -
Dascul at (SQMBPUTAS afdhe BresaidRvaion SreuAricy RNy aRe T ANt Emaks] ¢ 0
o PUSs CAGLAPALATHTIBH MlIECerRclife BYSnERoR! héikddegeRbRiibr & reasioN

snmooth™ nmuscle Or 1 n the plural sense corpus cavenoSa. Relaxation of the

cor pus WarkDPdydHapicdigerdets2003/ 005683 21 cavernosal snooth nuscl e | eads

to an increased blood flowinto the trabecular spaces of the corpus

cavenosa, causing themto expand agai nst the surrounding tunica and

conpr ess ;

b ossar o Ty SRS SR prodshOnbERUIL B, Bt in pRIG EARTVIUACROR,

424- 431) . pattieulafigngaalet hevectilec wdysfumdtion. t Maler earectile lhysfendtionr e(MERY)) ex and
require a high degree of co-ordinated control involving the peripheral
centr & reheplise W‘bﬁﬁ,m%{ﬁ@rf}q;mea'ﬁﬁfeﬁir\%dgbg?@ﬂs( Nayl or, 1998, J.
Urol ogy, 81, 424-431). 10 Corporal snpoth nuscle contraction is nodul at ed
synmpat hetic noradrenergic innervation via activation of postsynaptic al
adr enocept or s. “thEhabitily tocackievecard/od maittairna pemiloereetiom forhsatisfalciggnous

snoot h nmuscl e tone of
sexual performance” (NIH Consensus Development Panel on Impotence,

1993)%

15
it has been estimated that the prevalence of erectile dysfunction (ED) of all
degrees (minimal, moderate and complete impotence) is 52% in men 40 to 70
years old, with higher rates in those older than 70 (Melman ef al 1999, J.
Urology, 161, p5-11). The cendition has a significant negative impact on the
20 quality of life of the 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 ef al 1994 Comp. Ther., 20: 669-673), it is now known that for the
majority of individuals there is an undetlying organic cause. As a result, much

25 progress has been made in identifying the mechanism of normal penite erection
and the pafhophysioiogies 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
30 vasculature of the penis (Lemer ef 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 cavemosa. Relaxation of the corpus



t he corpus cavernosum However, the process of corporal snooth nuscle

rel axat i wo 2084/emstizat ed partly by non-adrenergic, non-chti9i@loesssNANC) 15
neur ot ransm ssion. There are a nunbeg1 of other NANC neurotransmtters found
in the penis, other than NO such as calcitonin gene related peptide (CGRP)
and vasoactive intestinal peptide (VIP). The main rel axi ng factor
responsible for nmediating this relaxation'. is nitric oxide (NO, whichis

h b i d h \ b |
S0 U o offrerhb Al nBh8, Mutie l%e&hééﬁ%ééqépﬁy@t o3 ot %“&% I08elbrn mucol o
tone nMeypades N@tt@elaém ral ﬁf’Hst é?.fsnﬁ% gfé%pt@ Y ga:%amﬁ%éng

sexual arousal in the nal e, |s P ease rom neur
endot hel umewmding Hunita Bodacehpressviteedrainingbeingy aﬂihiaapeoduaelsaa evast GO)

| ocated ip the shooth nuscle cells and endotheliu Ievatlon
in int ra‘c?@lvfaﬁ?%r %qdc pﬁ%ﬁjﬁ’%n‘ﬂ‘é'lcﬁere?”!@ lrhﬁ‘n‘oﬁﬁ?éplﬂﬁhﬁ @%\/ﬁ@"ge Thi s
rise isn gkdibg Yqy@qmg«; rel axation of the corpus cavernosum due to a

reduction in the int race ‘lular cal cium concentration ([Ca2+];), via unknown
mechani snms t hought to involve protein kinase G activation (pOSSI bl y due to

ot enti all he;Ga00RSBALBERH Guitl hecaremienpioens /B AUMBPIcKATb IR Bem f or
e oasiEh Rt SBBRING Coltn TR AT bR Adoboy 0T, 0
nitric osystemsndirndbfzeriendochye systent KNaglarhd 9981 Joitdroligyordd, of24-#3%te key
1 I Catnrell asSeoBrc it wopHacten | Bbodiated Bie BREPANGREG ons
ounn oy kR BRL AL Uy aRh o pSOMIhRLN of ORGSR IO M De! o
may be associated with an increase in the endogenous smooth muscie tone of
the corpus cavernosum. However, the process of corporal smooth muscle
relaxation is mediated parify by non-adrenergic, non-cholinergic (NANC)
15 neurotransmission. There are a number of other NANC neurotransmitters
found in the penis, other than NO, such as calcitonin gene related peptide
(CGRP) and vasoactive intestinal peptide (VIP). The main relaxing factor
responsible for mediating this relaxation.is nitric oxide (NO), which is
synthesised from L-arginine by nitric oxide synthase (NOS) (Taub ef al 1993
20 Urology, 42, 698-704). |t is thought that reducing corporal smooth muscle tone
may aid NO to induce relaxation of the corpus cavernosum. During sexual

Q

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 endowelium, leading to an elevation in intracellular cyclic
25 guanosine 3',5'-monophosphate (cGMP) levels. This rise in cGMP leads to a
relaxation of the corpus cavemosum due to a reduction in the intraceliular
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).
30
Multiple potential sites have been identified within the central nervous system
for the modulation of sexual behaviour. The key neurotransmitters are thought



of | oconmpotor activity, the integrity of the nigrostriatal dopam nergic

pat hway W% 2084623 8ssential for the display of copul at or pchglrus/eusess Sonehow,
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penile erection by acting on oxytocinergic neurons |located in the
paraventricul ar nucl eus of the hypothal anus, and perhaps on the
pro-erectile sacral parasynpathetic nucleus wthin the spinal cord". It now
appears that the significant site is D3 and not as., previoysly thought, D2.
15" n essnd8, SBEIOBM, NPRRINGANINGf 0RARER, BERIXHS . e IPRRIIIS), Eihe
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dysfunct i may Héatdjusted viDbpaminel Doretegtore tareMapressed dirhestéxtlusively in '
treatment with the conmpounds according tg t he present ipventi.on, and

pati ents thier Aimbis, @re ®EBe fefin egionss edidneiher reward,yemebigsal 3 ons

suggest t o er 25 rate of patients with mld, noderate and
severegl\/E%?q{gﬁ/J%%'rog:rgggggr with a selective D3 agoni st/ PDE5 inhibitor
conbination. MIld, noderate and severe MED will be terns known to the man
skilled in the art, but guidance can_be found in The Journal of Urol ogy,

vol . 151, Withogt being-bawud by asy thaery, it aprears §hat ‘dve o txele in the sentgl

06 agon <7! EATBIEAEHA RS, A of B Fiarpstle dopAIIbic bathvfay g C0C1VE
patient galsopssentiaiciorahe dispsiay iob edpulatohd) BEHEVIALET2 Soineltdw| BRIV FRRHREL3 23

nore detail in Clinical Androl ogy vol . 23, no.4, p773-782 and chapter 3
the BBoktopsexual funciiogy itds dikely tat Appaminecean troasy Raie: $reslion Myesting

| nvest| 0a5) OB AtincliBGRRALs RUBIAPNFIHY MISREPNRLIS, Ghdes BP! kv
psychogenic, gani ¢y vascular, endocrinol ogrc, neurogenic, arteriogenic,
dr ug- i nduiegsbtisslanals, and perhaps on the pro-erectiie sacral parasympathetic nucleus

within the spinal cord”. it now appears that the significant site is D3 and not as
previously thought, D2.
15

In essence, D3 is an initiator of sexual behaviour.

Accordingiy, 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

20 erectile dysfunction.

Patients with mild to moderate MED should benefit from treatment with the
compounds according to the present invention, and patienis with severe MED
may also respond. However, early investigations suggest that the responder

25 rate of patients with mild, moderate and severe MED may be greater with a
selective D3 agonist/PDES 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).

30 Early investigations suggest the below mentioned MED patient groups shouid
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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(m% fication of female sexual disorders. Int. J. Inpotence Res., 10,
106). Desire or libido is the drive for sexual WO 2004/ 052372

PCT/ | B2088{A08FI3E54fhibitors are described herein.

The compounds of the present invention are useful in the treatment or
prevention of female sexual dysfunction (FSD), particularly FSAD.
15
In accordance with the invention, FSD can be defined as the difficulty or
inability of a woman to find satisfaction in sexual expression. FSD is a
collective term for several diverse female sexual disorders (Leiblum, S.R.
(1998) - Definition and classification of female sexual disorders. Int J.
20 Impofence Res., 10, S104-S106; Berman, J.R., Berman, L. & Goldstein, 1.
O (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
25 psychological problems can cause FSD. Treatments in development are
targeted to treat specific subtypes of FSD, predominantly desire and arcusal

disorders.

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

Impotence Res., 10, S104-3106). Desire or libido is the drive for sexual



expression. Its manifestations often include sexual thoughts either when in
the congeoYoefosihz i Nterested partner or when exposed t@(‘ﬂfﬁ?ﬁosﬁ)ﬁg’ﬁrskc
stinuli. Arousal is the vascular resgonse to sexual stinulation, an

i nportant conponent of which is genital engorgenent and includes increased
vagi nal lubrication, 5 elongation of the vagina and increased genital
sensation/sensitivity. Orgasmis the release of sexual tension that has
cul m nat ed during arousal. Hence, FSD occurs when a wonan has an inadequate

or unsat i®fuessioy. lissgpoiestationsofteafincludesepnat thougits gither wheinria thgr ousal
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can be caused by |l ow testosterone |[evels, due either to natural nenopause or
20 to surgical nenopause. O her causes include illness, nedications,
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sexual arou aﬁeéfﬁe agl na s are poofly lubricated, so that intercourse
i s paldf utategores includy hypoachvedsexudlrdesieg disdirden, sexugharausal lisendeasy

15 SeheFAE R Ol b ko IS 1P B
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anti hi stam nes, ant pressants e.g. selective serotonin re-uptake )
i nhi bi t orsexu@bBreysalrdisardieh)y fredbings 5o dt agmnalso improve the associated pain,

distress and discomfort associated with interc§ume and so treat other fé%ale

15 sexual disorders.

Hypoactive sexual desire disorder is present if a woman has no or little desire
to be sexual, and has no or few sexual thoughts or fantasies. This type of FSD
can be caused by low testosterone levels, due either to natural menopause or
20 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

25 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

30 diuretics, antihistamines, antidepressants e.g. selective serotonin re-uptake
inhibitors (SSRIs) or antihypertensive agents.
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di sor §er, sexual arousal disorder, orgasnic disorder and sexual pain
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Arousal Disorder (FSAD) as being: 30

in proceptivity and receptivity.

Thus, in accordance with a preferred aspect of the invention, there is provided
use of a compound of formula (1), (ia) or {Ib) in the preparation of a medicament

15 for the treatment or prophylaxis of female sexual dysfunction, more particutarly
hypoactive sexual desire disorder, sexual arousal disorder, orgasmic disorder
and sexual pain disorder:

Preferably the compounds of formula (I) are useful in the treatment or
20 prophylaxis of sexual arousal disorder, orgasmic disorder, and hypoactive
O sexual desire disorder, and most preferably in the treatment or prophyiaxis of

sexual arousal disorder.

In a preferred embodiment the compounds of formuia (1), (la) and (lb) are
25 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:
30
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I nabi |i ty W@2@kiosism2 or to maintain until conpletion of tl,l“éq. tivity
adequat e -l ubrication-swelling responsegof sexual excitenent /]ﬁ%&!f’%ﬁgg'

di sturbance nust cause marked distress or interpersonal difficulty. 5 The
arousal response consists of vasocongestion in the pelvis, vaginal

| ubrication and expansion and swelling of the external genitalia. The
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pl easurabl e genital sensation. The secondary consequences of FSAD are
reduced u | n d: diffi ievin
b8 T Aol KiochBl” U0 AVBESRUSRBA i d | B8y usgel o 10
for at | pdication ZQnor erpahsion einddaweling of tthesyxtdroab génitdliaD ( @hedst ei n

et al., Int. J. Inpot Res., 10, S84-S590,1998) with animal data supporting
this vi edisturharcecadses mﬂrkedJi'streﬁﬁcﬂndlmre@terpgrsoml gifficulty7). R J. Levin
teaches us that because "... male and fermale genitalia develop 25

enbryologically fromthe common tissue anl agen, [that] nmale and fenale

geni tal FSWQ@LHﬂﬁgﬁI?(Ep%\mI@ﬂ exiel diedrlarguffectitg qne-2petiheind Poss- t he
clitoris is the penile honol ogue and the |abia honol ogues of the scrotal

sac. 10. " menepansalhormians rgplassmenttherapErtifth)) mamenodt is assogiateg Dr
di dates, for t h d ff ,
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mal e diabetes and urogenital (UG) disorders.

The primary consequences of FSAD are lack of engorgement/swelling, lack of

15 lubrication and lack of pleasurable genital sensation. The secondary
consequences of FSAD are reduced sexual desire, pain during intercourse and
difficulty in achieving an orgasm.

It has recently been hypothesised that there is a vascular basis for at least a

20 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 ef al., Int.
J. Impot. Res., 9, 27-37, 1997).

R.J. Levin teaches us that because "... male and female genitalia develop

25  embryologically from the common tissue anlagen, [that] male and female genital
structures are argued fo be homologues of one another. Thus the clitoris is the
penile homologue and the labia homologues of the scrotal sac. ..." (Levin, R.J.
(1991), Exp. Clin. Endocrinol., 98, 61-69).

30 Drug candidates for treating FSAD, which are under investigation for efficacy,
are primarily erectile dysfunctibn therapies that promote circulation to male
genitalia. .



genitalia. . WO 2004/052372 PCT/|1B2003/ 005683 27 The compounds of the
present myemiose7are advant ageous by providing a nEanﬁcfﬁﬁﬂﬁﬁﬁﬁ?ﬁlng a
normal sexual arousal response - nanety increased genita

| eading to vaginal, clitoral and | abial engorgenment. This will 5 result in

I ncreased vagi nal Iubrication via plasma transudation, increased vaginal
conpliance and increased genital sensitivity. Hence, the present invention
provi des a nmeans to restore, or potentiate, the nornmal sexual arousal
response. 0 10 Thus, in accordance with a preferred aspect of the invention,

there is ﬂﬁ@‘ﬁoﬁ%buri@eoﬂfthé SR¥RA svetiohOArs ladvahtagddud) bg' pro\vidling ™ t he
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ut er us5 andsireiny agiradsed MYadiHINHcatiBAIFBS pliging URBREUGARIN, | iickBlsed

urogeni tal di aphragm and ow t he pelvic arch They conprise the nons
pubi s, t haginali compliance antl rincreased ugenitsl sensitivityl | tHenee, ttlrne presenbul e,

the bul b .of th th d th t
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i nventi or}egﬁaﬁséppl ication in the foll owi ng sub- popul ations of patients

wi th FSD: e young, the elderly, pre-nenopausal, peri- 25 nenopausal,
post - renopausal wonen with or without hor none repl acenent therapy The

d f th t find ti ti FSD '
e 140" Thls, 48 GsbifEee \ith o brsrated SgpetoidMelBueties. Bridisarylied. of i c
di seases,yse of a compound of formula (1), (la) or (Ib) in the preparation of a medicament

* for the treatment or prophylaxis of female sexual arousal disorder.

By female genitalia herein we mean: “The genital organs consist of an internal
15 and external group. The intemal organs are situated within the pelvis and

consist of ovaries, the uterine tubes, uterus and the vagina. The external

organs are superficial to the urogenital diaphragm and below the pelvic arch.

They comprise the mons pubis, the labia majora and minora pudendi, the

clitoris, the vestibule, the bulb of the vesiibule, and the greater vestibular
20 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-
25 menopausal, post-menopausal women with or without hormone replacement

therapy.

The compounds of the invention find application in patients with FSD arising
from:-

30 i) Vasculogenic etiologies e.g. cardiovascular or atherosclerotic diseases,

hypercholesterolemia, cigarette smoking, diabetes, hypertension,



hyper chol esterol em a, cigarette snoking, diabetes, hypertension, WO

2004/ 0523¥@ 2003k52B32003/ 005683 28 radi ati on and peri neatctyrRussrosdssaunmat i c
injury to the iliohypogastric pudends vascular system ii) .Neurogenic

eti ol ogies such as spinal cord injuries or diseases of the central nervous
systemincluding multiple sclerosis, diabetes, 5 Parkinsonism
cerebrovascul ar accidents, peripheral neuropathies, trauma or radical
pelvic surgery. iii) Hornonal/endocrine etiologjes such as, dysfunction of
the hypot hal dadigtight and apgringalatraumay taumatiayigiunicia cSheo!'lOKMEOQﬁﬁiFIP es,

dysfunction of i cal or medical castration, androgen 10
defi ci ency, m%@%“%@%i@ﬁ%&ﬂé@r s of prolactin e.g. hyperprol acti nem a, .
natural mBnopaNGErogehRITBLIGIbEIRY 8utias 8pinal corllYinfiriesndr diyesddyy bpitHesm i v)

Psychogeni c etiol ogi es such as depressi on, obsessive conpul sive disorder,
anxi ety di sord@nirq?)osmwom Rystessi heludiagy muliple | solefosimal diabstesmd

it oe, soaRnRBlTs CREPraTeEa A Ride s opSaBhSrl iYL EE
experiences. \t}ad},g@rirggrégp‘gieisw egysfunction resulting fromtherapy wth
selective serotonin reuptake inhibitors (SSR s) and other anti depressant

t her api edii) 20 Hormenalléngoctneg negtiologiesingauch i z8ss) dysfnctisyperafendhee
t her api es, synpat holyti.c, Adak gs,. chrani.c.oral -.cantr |ve pill
t herapy. The W&Wé@'gp't?@y% g{#enpr oﬂygpb&é‘?éooasg?%l gﬁ%'%%e
treatnment of HeBIRSKRIPG tRE pancreas, surgical or medical castration, androgen

10 deficiency, high circulating levels of prolactin e.g. hyperprolactinemia,

natural menopause, premature ovarian failure, hyper and
hypothyroidism.
iv) Psychogenic eticlogies such as depression, obsessive compulsive
disorder, anxiety disorder; postnatal depression/"Baby Blues”, emotional
15 and relational issues, performance anxiety, marital discord, dysfunctional
attitudes, sexual phobias, religious inhibition or a traumatic past
experiences. g
V) Drug-induced sexual dysfunction. résulting from therapy with selective
serotonin reuptake inhibitorz {(33Ris) and other antidepressant therapies
20 (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 freatment of
depression.
25 _
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
30 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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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.
15
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 preferablv at
least about 100-times more functionally selective for a dopamine D3 receptor
20 as compared with a dopamine D2 receptor

o

Suitable conditions include depression (e.g. depression in cancer patients,
depression in Parkinson's patients, postmyocardial infarction depression,
subsyndromal symptoraatic depression, depression in infertie women,
25 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
30 nervosa and bulimia nervosa), obesity, chemical dependencies (e.g. addictions
to alcohol, cocaine, heroin, phenobarbital, nicotine and benzodiazepines),

Alzheimer's disease, obsessive-compulsive disorder, panic disorder, memory
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al so havdhaetidatment of deprassen oepsyabiatriodisardetsener ati on; sour ces of
neur odegener ati on include neurotoxin

Suitable depressive conditions and psychiatric disorders are described above.
15

The compounds of the present invention also have utility in the treatment of

neurodegeneration; 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
20 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.

25
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 fower than 10nM.

30 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



poi soni ng; vision | oss caused by neurodegeneration of the visual pathway,
such asvayéqaptizoke in the visual, pathway eg in retin§€Tﬁ§%ﬁ§‘B&ﬁve and/ or
occipital 20 |obe; epileptic seizuregy and frominpairment o g?ucose 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 nedi canent for
the treatnment of neurodegeneration. 25 Preferably said D3 agonist exhibit a

functional potency .D3 receptor . expressed. as, an EC50, .10 t han 1000nM
nore pr e?‘@?gtb%goﬁo@'hmﬁf‘nnmg Npctionafy r?&?%&‘ﬂfeef%raagf’?am%ﬁ{ FRERRERIMM  rost
_pr ef er abl y5 t@parddwith Hoddpamide 5 @?q@,ly said D3 agoni st has a selectivity
.for D3 over D2, wherelin said rﬁ%opa(rﬁgf}n D3 receptor agonist is at |east about
‘15-tinmes, preferably at |east about 27-tines, nore preferably at | east

- about 30-tines,. nost ef er abl WO 2004/ 052372 PCT/ | B2003/ 005683 31
least abofk? Pﬁgfr?agﬁw*@q n%‘ﬁa'éﬁé‘ﬂpwsgé? 8 Gompoyng OgPQEHWi@rgﬁeaﬂiso‘f ecept or
as congar with a dopam ne D2 receptor In a preferred enbodi nent, the D3
agoni st is a conmpound of formula (1), (la) or 5 (Ib) In addition to their
role in treating Sexual dysfunction, depression, neurodegeneration and
psychi atrjc disorders, the conpounds of th resent _inyention are likely to
be. of f i calfi cRAINON o oy el dplend Vealing | Sarwalt | Qysfungian A rgs#igny, the
present i | ' f he. o] (la) or
15y i ¢ eTblEhaRth ‘S5 iichiafic BRoRlers MRS Weiindlinds SfHebissbpt f o,
pr emat ur eingentiont aid likely thbeicfficacidussiner nivabdaohadditivgakindicatipasn, endocri ne
digsorders (e.g. hyperprolactinaem a), vasospasm (particularly in the 15
(g) vascul ature), cerebellar ataxia, gastrointestinal tract disorders

Accordingly, the present invention provides for the use of compounds of

- - formula (1), (1a) or (Ib) in the preparation of a medicament for the treatment of
hypertension, premature ejaculation, obesity, clusier headache, migraine, pain,
endocrine disorders {e.g. hyperprolactinaemia), vasospasm (particularly in the ‘

15 cerebral vasculature), cerebellar ataxia, gastrointestinal tract disorders
(involving changes in motility and secretion), premenstrual syndrome,
fibromyalgia syndrome, stress incontinence, trichotillomania and chronic

paroxysmal hemicrania, headache (associated with vascular disorders).

20 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,
25 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
30 and/or D2 dopamine receptors is detailed hereinbelow.



(involving changes in notility and secretion), prenenstrual syndrone,

fi br onyahgbae@wagi-ene, stress incontinence, trichotillo | oni c
par oxysnal henicragia, headache (assogi ated with vasculggﬁgﬁgﬁgﬁggs 20
D3/ D2 AGONI ST Bl ND ASSAY Gonazal ez et al (Eup. J Pharnacol ogy 272 (1995)
R1- R3) discloses an assay for determning the binding capability of a
conpound at D3 and/or D2 dopami ne receptors and thus the binding
selectivity of such conpounds. This assay is, 25 thus, herein referred to
as a bi ndiompousdy ar©evaiiataDEs SIYoRiINS Tiratagadsisyalathaudepamine B2agnd or

dopar ne DecEbeBIuST By dbekine 3t eAlibhusiess, g SAc s, e  Bebbe  nosess -
32 Conpomgyra;s;eﬁ;ﬁﬁ]gz%hﬁgbg?jg%@q?giréﬁgeﬁxefs_@@%ﬁﬁbg_s at the dopam ne D2 and .

D3 recepto evels 1n'a Cl and CHO cel |l -1i ne
expressing the human D2 and D3 receptors, respectively. 5 EXPERI MENTAL

PROCE L DLt ' D3 Receptors of Forskolin-Stimulated :
Adeny%?g(@gl@é\l-%r F%%&WgERI ALS Cell culture nmedia: hD3CHO Medi um
DMVEM hi gh glucose (Sigma D5671) 2nM L-d utamne (Sigma G7513) 10%

di al yzed FBS (Sigma F0392) 15 hD3CHO (Chi nese hanster Ovary) cells

expr essi righibitiorhwian Dapaminge I3 ReesptptorofndioeskplineStinethted Waleswlat®hese

cells are de[\f icient. in the dihydrofolate reductase gene.
Cyclase Activity

10 MATERIALS

Cell culture media:

hD3;CHO Medium

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

15 hD3CHO (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 0.22pM
20 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

25 and 10 minutes for hD3CHO cells).

Phosphate Buffered Saline (PBS): (Gibco. 14040-091)



Media is nmade up fresh every week as below, and filtered through a 0.22M 20
filter beWwoo sowess7dedia is stored at 4C and warned to ' addi tion
to the cells. Cell Dissociation Solutizgn (CDS): (Signa g%%%“%%&ased to
harvest cells from 225cnR2 flask (37C 5 mn for hD2LGHCL cells 25 and 10

m nutes for hD3CHO cells). Phosphate Buffered Saline (PBS): (G bco.

14040- 091) WO 2004/ 052372 PCT/1B2003/ 005683 33 Trypan Blue: (Sigma T8154)
Forskol in (Cal bi ochem 344273) 5 Di ssolved to a concentration of 20mMin
distilled water. (This stock is stored at +4C). 4x assay stock of 40Mis

made by cqrdgé'aﬂ%%gt(lg@g-réqgg) dilution in PBS buffer. 251 of the 40M

stock is a assay’ vol une of 1001l, vyielding a final assay
concentration of 10M Test conpounds 10 Di ssolved in 100%DVMSO to yield a
stock concentration of 10mM_ Pram pexol e Standard Di ssolved in 100% DVBO to
yield a stfoyskendCalbigehem 34278y 15 Cycl ase Activation Fl ashpl ate Assay

lenosi e LIRS areneaBph G gy cistligryeaar oy issSeet IesiHpd i
Shaker 11 noubg? o RRSEY 46cicaY 4ORRfg, Hleble Bl wallyoPbut  BA0-RIE divtion in.. .,
Genesis  PBS buffer. 25l of the 40uM stock is added to a final assay volume of 100y,
yielding a final assay concentration of 10pM.
Test compounds
6 10 Dissolved in 100% DMSO to yield a stock concentration of 10mM.

Pramipexole Standard
Dissolved in 100% DMSO to yield a stock concentration of 10mM.

15 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 programime)

Tecan Genesis
25 Labsystems Multi-drop DW

PROTOCOL TESTING COMPOUND ACTIVITY WITH hD3;CHO CELLS

Compound Dilutions
30




25 Labsystenms Multi-drop DW PROTOCOL TESTI NG COMPOQUND ACTIVITY W TH hD3CHO
CELLS Caypabishsi-hutions 30 WO 2004/ 052372 PCT/ | B2003/ o0 ﬁﬁs g

Pram pexol e is included as a referencg standard. A 10-poih QB4 8g curve
i's generated every 4 plates. Conpound results are normali sed to the m ninmum
(OnM pram pexol e) and maxi mrum (100nM pram pexol e) responses generated by
the cells. Al test conmpounds may also be 5 tested via a 10-point

(sem -10g) curve. Test conmpounds are dissolved in'" 100% DMSO to yield a

stock concentPratripexdsié iéGﬁﬁNdéﬂ@eaaeeerfehtéfﬁandaith@dmmdlﬁﬂ%dh‘ﬁ@gto 1 mv
via a 10-fold dilution (1000x the final assay concentration requjred,

1 nMwill gi veURVe ispgenataied exenod pates. Mpomppung, sUls PO !sgéotwed in

Lo 0 tamt 1 n- 1 tfeTEREN SO ckiytoroich Bhb, BlRBABEY 1 Bohft Prosiidalgy,’ "'
addi tions arerggidrsss geherdted. ByRNEQRSMBS NI nestacompdumdsem amcﬁmesn s

Protocol, capable of performng serial dilutions at 15 a fold of 3.159
(seni 9 og uni ﬁ99t3¢5®\ﬁ Enemt Santigy) oNye. 10L of the test conpounds are

added to colu ropl at 240 . L of % PBSJ adde o this

to give a 25- ﬁgﬁsé 8‘??\%“8&5 -269(@562'%!%’ "2019854 pﬁw Iﬂt P

transferred t %hﬁénﬁﬁ# 6&893()@11 URese %F@ftﬁth’é%u%d th ‘ﬂﬁ@%ﬂﬁ%'ﬁnﬂdded

giving a further 10 I Ilution to achieve a 4 x top assay concentration

(0.004m\).  Sia aalO-doldudilution éer@Oﬁthdinaiquﬁyltﬂmmtm)tlomrmuﬂde@ @

sem -1 og d||ut| “r)'

will give a top concentration of 1uM).

10 e Pramipexole is dissolved in 100% DMSO to give a concentration of
10mM. Pramipexole is diluted further to 0.1mM in 100% DMSO via a
100-fold dilution.

« Further dilutions and additions are carried out in 0.4%DMSO/PBS using a
“suitable Tecan Genesis Protocol, capable of performing serial dilutions at

15 a fold of 3.159 (semi-log unit).

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

e Serial dilutions are performed (3.159-fold) to achieve a semi-log dilution
series:
25 4uM, 1.27uM, 400nM, 127nM, 40nM, 13nM, 4nM, 1.27niM, 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,
30 0.03nM



series: 25 4M 1.27M 400nM 127nM 40nM 13nM 4nM 1.27nM O0.4nM 0. 1nM

25 L (in oupkesaseyz of the serial dilutions are transferpegigfo s 2-11
of the Flashplate (See Appendi x). Singg the final assay v@Fume ?@5%8 t he

final assay concentrations will be: 1000M 317nM 100nM 32nM 10nM 3 2nM
iInM 0.3nM 0.1nM 30 0.03nM WO 2004/052372 PCT/1B2003/005683 35 M ni num
control (low control) : 251AL 0.4% DIVISO’ PBS (veh| cl e) | s added to the
following wells (colum 1 wells E-H col um |.s

forskolin are Mijgwm gostrol (!%mﬂﬁrmcd%ﬁnl-o@ 4{’41%3@%8 Llcle)omadded

pram ol =t G5 L ik D £,

100-fol d dil ut +d8rdkelin Qre ¥BNEPIABS (100L + 9900L Vehicle) to generate 400nM
{4x assay concentration of the standard pram pexol e 25 L of 400nM

pr am pexol e * | Maxfideth cantrdl highl cantiab)y: W@mMs premipeso laschlmlta:ﬂm P8BS/ viel d
100nM 10 pram p 12 wells E-H

Cells for sk@laeﬁboﬁ%%h&?éh(f@g%wap ésﬁ@Dﬂgggf‘%gl lﬁ\é%ﬂ%@%ay

é.NESNoF’v”ESO.“? oM 1R RE s’ Juler B elE e S BB ald S B i s
is further dil gtegpMediFBs (%o;a.ssaaeo&gnm;ﬂés t@géne@téaoﬁﬁﬁi {4&553@& 40M

stock is added to all wells using a drop, giving a fina
concentration obndéhitatidnasicheastan@drdigramipeale)d 26nd_ ohd0DaMepramipdXélei n a
West bart incubator while cells are harvest % )

'ﬁ is added to the following wells of the Flashplate to yield 100nM

(v 10 pramipexole final; column 1 wells A-D and column 12 wells E-H. Cells +

forskolin are added later.

Cyclase-activation Flashplate assay. (NEN SMP004B)
15

e As described in the Materials section, forskolin is dissolved in distilled water

to achieve a stock concentration of 20mM. This is further diluted to 40uM

(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

'O 20 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 ali 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

25 being neutralised with 5mlL. 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

Flashpiate.



Cells are harvested fromflasks, which are between 70% - 80% confluent. It

I S essentwal 20b41ed232l | conponents added to the cells are M 3LC 5 nL
of CDS is added per T225 flask and i nggbated at 37C for ge—g‘n nu?%@bg%}fore 25
being neutralised with 5nL PBS. The cells are then centrifuged at 160g
(1000rpm for 5 mnutes. The resultant supernatant is discarded and cells
are re-suspended in Stinulation Buffer (warned to 37C), to achieve 5 x 105

cellslm. 500 of cell suspension is then dispensed into all wells of the
Fl ashpl ate. Platesoary dBoedirtelgTincBbatei abs78e opea shaltieg inedbaterdor difel y

Lor mi nat ed_ MTHGB00T hefToBskatis tmimaton i 1Bl Pt EREGian Wsin Siwsl 1
De ' b . I - di bated i he dark -
For . nour s (140 PoLPAURLY | CeRiPnddisrbel &R Cave ant i body (coating

the vel | 8, Plidids1hre AdsedledCand Aititubtdd iRT tHeAMark fAraBeholrs fPwilbd on a
Packard Topcount NXT using a suitable ECADA conpatible prot oqgg ( Prot ocol

75) 10 RESUsquiianiueNbeweaeRCHENaniRAME Srtibedy  caating the Wellsh [ deAMR t r ogen
and allow themto &guhlli brg for 2 mnutes as trapped gas or liquid may
cause the afffGHI 8N¢ &CWRLAGMapi diy and 15 expl ode. They can al so be pl aced

at mnus 20 MO f,0 %ﬂ/\q— W 8Ss fitiHi& | BCA

conpl etely gtlét%c,grien a v'\[gﬁe@?t?arﬁgk rangﬁg?u@tg Sl[}ggignsi o‘ﬂfﬂttggaﬁlga% fl ask
cont ai ni ng tBnipagiblenpfotoesli(RratodolZTB) ncubat e for 24h at 37C, 5% CO2. After
cell attachment (3-6 hours) nedia is renoved and replaced wth fresh nedia

(to renove DMSO). After 24h, if approaching confluency, cells are
trans{@rred to a 225cn2 flask. If not, the cells

RESUSCITATION OF FROZEN AMPOULES

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

15 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 to a 75cm? flask containing 10mL growth media and

20 incubate for 24h at 37°C, 5% CO,. After cell attachment (3-6 hours) media is
removed and replaced with fresh media (fo remove DMSO). After 24h, if

approaching confluency, cells are transferred to a 225¢cm” flask. If not, the cells
are maintained until they are 70%-80% confluent.

25
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.



are maintained until they are 70% 80% confluent. 25 Cell harvesting and
splitting Cells are split on a Friday to provide cells for assays on Mnday
and Tuesd&y 2004@8137s required for the remai nder of the weekagfosse@Ektsdt on a
Monday. WD 2004/ 052372 PCT/ M2003/ 005683 37 It is essential not to allow the
hD3CHO cel I s grow beyond 80% ' confl uence, or to create splits >1.20, as
this has detrinental effects on their proliferative response and wll
subsequently effect the cells ability to performin the assay 5 Cells are

5 . Il b
nared ¢ & 83 Bali ol oRaRE HnaCIaTceiS Gron SRYRRA 4 POTIERGo Brom
.flasks a@e’eaﬁél spiitar &1 had éhhéi@r (}Pﬁ\ﬁetntéle Rts @Q%acek}oiﬁapaﬁv%mved

-5mL of cell dissociation buf IS a o cells an I 'n 1 ncubat or

15 for appsponsesamd wilt sxsbsecﬁbaﬁyeffchha cells Fability tcaperfonw ialtoelgesany
“remaining cells fromthe tissue culture plastic. 5nlL of PBS is added to
‘the cells and used to wash the base and of the flask. Cells are centrifuged

for 5gn tant is
di scar ded aﬁ?rgrﬂfé@ﬁq%tl rruﬁgm%hé &’lﬁﬁ%g)lt sER’ %@e‘é&ggsﬁéhﬁgﬂg&ejﬁgf e cells. A
trypan blcelts emedt e warrasd &y 37V <C dbefdreadeout to determ ne the nunber of

viable cells. Cells are diluted in Stinmulation Buffer to yield a
concentration of 5 x 105 25 cells/m.

Cell harvest

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

e« 5mbL of cell dissociation buffer is added to celis and placed in incubator
15 for approx. 5 minutes.

» Flasks given a sharp tap to dislodg_'_ée 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
O 20 cells.

e Supematant is discarded and d5mbL 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.

« Cells are diluted in Stimulation Buffer to yield a concentration of 5 x 10°

25 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

30



To passage to cells the centrifugation step is omtted and the cel

suspensi ' ' nsed into new T225 fl asks contai ni ng I a Split
ratios 38%@5%2}%52372 PCT/ | B2003/ 095683 38 hD3CHO arPgl%EBF‘ﬁ%%B%ﬁs\?\een 1:5
to 1:10. The culture cannot be continued beyond passage 30 as cell line
characteristics are lost with increased passage. 5 Cryopreservation of cel
lines It is essential to create a cell bank of your own cells to resuscitate
for further wuse. 10 Cells are harvested as described in the previous

secti on. HEROH@iang splitbetwearan:SoUr 16 xThe Sultareesanot Ise cbntirued beyoned i n

medi um cont ai ning 10% DWMSO to achieve 2 t0o 4x106 cells/m. Cells are
di vi ded iP®#833n al i quots and i medi ately frozen down gradually, in 15 a

gaseous. ph-aeoFf B sReRfbepigRs AbRadin HeteRedbapfad¥y “ue otored in the
"M Frosty' for up to 2 days). It is advisable to test the cell viability by

t hawi gﬁone anpoul e after freezing. 20 Viabilities below 70 % may cause
pr obl on recovery due to low cell nunbers and the presence of debris.

DATA ANA| Io 25 The da;a h . anal ysed using ECADA. % Nornalisation (in
rel ation ¥Srated for all conpounds vi a

It is essential to create a cell bank of your own cells to resuscitate for further

use.

10
o Cells are harvested as described in the previous section. Following the
trypan blue exclusion assay, cells are diluted in medium containing 10%
DMSO fo achieve 2 to 4x10° cells/mi. .,
o Cells are divided into 1ml aliquots and immediately frozen down gradually, in
15 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.
20 Viabilittes below 70 % may cause problems on recovery due to low cell
numbers and the presence of debris.

DATA ANALYSIS
25
The data is analysed using ECADA.

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

30 % Normalisation = (X-B0)/(Max-B0) x100
where,



the follow ng fornulae: 30 % Normalisation = (X-B0)/(Mx-B0) x100 where, WO
2004/ 052372 PCT/ 1 B2003/ 005683 34 x = Average net counts for a given
concent r ¥i0 Wmd/@f2312est conpound, Bo = Average net count sp@fnpIhddiodtEs cont r ol
(OnM of Pram pexol e) and, Max =Average net counts given of maximum contr ol
(100nM Pram pexol e) 5 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. Fromthis, an EC50

(10- poi n* EAYglae bEREoy RS dnghG o hibib Bhtest SN & S\ &l M
C2 M N BoG2Abgefhdt oS3 FidfhrPBoRda (KM 6 Rt olé \drld, C4_ Col urm 1.

Vells A-D = MAX: High Controls (cells +forskol|n+ pram pexol e)
Vel | s E- Max Fhverageweteaunts giver of maximimreNgral mQOWMerrmpexqis)Ool um 12:
Wlls AA-D = MN Low Controls (cells + forskolin + vehicle)

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

@ 10 Assay Plate Layout (10-point EC50):

. [TH Tz 3T4a 5 [6 [7 [8 [9 [10 11 |12
C1 - MIN
Ci N
C2 M
c2 MIN
2] C3 e
C3
ca

| @ Tl ml o O W >

Q

Column 1: Welis A-D = MAX: High Controls (cells + forskolin + 100nM
pramipexole)
Wells E-H = MIN: Low Controls (cells + forskolin + vehicle)
15
Column 12: Wells A-D = MIN: Low Controls (cells + forskolin + vehicle)
Wells E- H =MAX: High Controls (cells + forskolin + 100nM

pramipexole)



Wlls E- H=MAX: Hi gh Controls (cells + forskolin + 100nM pram pexole) WO
2004/ 0523 03/005683 40 Colums 2-11: 10-point Lal _dilutions
(in dupl iz‘g@@g%‘ﬁ%e)st -conpounds. Degjeasi ng concentrat Fgﬁfs’hﬁﬁyﬁﬁ%ﬁ ums 2
to 11 (1000nMto 0.03nM. Pram pexole replaces Cl in first plate. 5

I nhibition Via Dopam ne D2 Receptors of Forskolin Stinulated Adenyl ate
Cyclase Activity MATERIALS 10 Cell culture nedia: HD2 GH#4C1l/ hD2L Medi um
Hans F-12 (Sigma N6013) 2mM L-d utami ne (Signma Gr513) 10% FBS (G bco
10106- 16Dolumdsglq1 1:Cdfepoint nserizit bdiutkas3 1(in odigplicake)Ciofh best-comepoands.

ituit | ing.the h ' D2| t.or . diais
e up DeGERRSI08, BoNRSMTaHongol TG CalFNT Aot « AT oLia0GRGP S o0.genyiEr !
bef n.{}ﬁé;ig?e At dto 37C f ddi ti t th
efore ggﬁ.%e 'réplé&?s‘;eq @t(.)qru lgf?-;d war ne 0] or addition to e

cells. ssocl af1on lon (CDS): (Sigma C-5914) 5nl used to
harvest cells from 225cn2 fl ask Phosphate Buffered Saline (PBS): (G bco.

14040- 091 25 Trypan Blue: (Sigma T8154 2004/ 0 72 PCT/ | B2003/ 005683
5 Ir)lhibition \yi% Dopamine(D2 gkeceptars )ofvpors(ko i/n g%i%ulatgg Ac?enylate
Cyclase Activity

MATERIALS

10 Cell culture media:

HD2 GH4C1/hD2 Medium

Hams F-12 (Sigma N6013)

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

GH4C1/hDy_ are rat pituitary cells expressing the human dopamine D2,
receptor.
15

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.

20 Cell Dissociation Solution (CDS): (Sigma C-5914)
5mL used to harvest cells from 225¢m? flask

Phosphate Buffered Saline (PBS): (Gibco. 14040-091)

25 Trypan Blue: (Sigma T8154)



41 Forskolin (Cal bi ochem 344273) Dissolved to a concentration of 20nMin

di still edv@asoans23iThis stock is stored at +4C) 5 4x as 20M nmade
by carrying out a 1000-fold dilutiongyn PBS buffer. ?a@#ﬁ&@%{\% stock is
added to a final assay volune of 100l, giving a final assay concentration
of 5M Test conpounds C 10 Di ssolved to a concentration of 10mMin 100% DVSO
Pram pexol e Standard Dissolved in 100 DVMSO to yield a final stock
concentration of 10nmM 15 Cycl ase Activation Flashpl ate Assay (NEN SMP004B)
Suppl i ed by Perkin-El mer Life Sciences, Inc 11251]-cyclic Adenosine

.I\/bnophosq;ka.[s ; . uppl i ed by Perkin-El mer Life Sciences, Inc
-020 Specific E‘lﬁqﬁﬁﬁ%%:sﬁl crotitre Plate Shaker/Incubat or Packard
Topcount Mol(:&ﬂi&@/é EONBERTROR oTr ZEHRITEdistil’C Watdee gﬁﬁltsssté’ék ls2rYed ofs

“Mul'ti-drop DW PROTOCOLS Conpound Dilutions 30 WO 2004/ 052372
-PCT/IBZOGS#G().SGBS 42 Pram pexole is included as a reference standard. A

L0- poi it 0 Setr] 8ok SYLYSM adS S &g Yot ¥ ol RIS St oHES feegonses
25yl of the 20uM stock is added to a final assay volume of 100ul, giving a final

assay concentration of S5uM.

Test compounds
O 10 Dissolved to a concentration of 10mM in 100% DMSO

Pramipexole Standard
Dissolved in 100% DMSO to vyield a final stock concentration of 10mM.

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

[25.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
25 Labsystems Multi-drop DW

PROTOCOLS

Compound Dilutions
30




to the m ni mum (OnM pram pexol e) and maxi num (1000nM Pr am pexol e) responses

generate ; lls. Al test conpounds may al so be t lg a
b Fetmdio o

10-point (sem -log) curve. Test conpgunds are dissolved

yield a stock concentration of 10mM (1000x the final assay concentration
required, e.g. 10nMw Il give a top concentration of 10000nM .

Pram pexole is dissolved in 100 DVMSO to give a concentration of 10 10mM

Pram pexole is diluted further to 1InMin 100% DMSO via a 10- fold dilution.

Further dil wtiPra#mipestorRdi¥ inchitfedeas o paferattteostandard. 4ACNBHOINESsemi-huy a
sui tabl e Tecan CGenesis Protocol which is capable of perform ng serjal

dilutions at aCyn¥eds gengraied qvesyid platps. iampound TespeNsg\ere Rompalisedns
10L of the tes added 1 0 . ' I : - ol
0. 4% onser pes PEIEIER K WaRip0i s i ((GdgV Bbfiippcidh, Ot
the 0.4mM di | uigspBné6s GenBRIted bythb@ens! Al tédt comhpdiinds Afaydles beletdd of
0.4% DVMSO' PBS i s added, giving & further 10-fold dilution to achieve a 4x

top asSay conc‘éﬂt&ﬂ?.‘ip@iﬂt((se '_ ).CUNQSeri al dilutions are perforned
(3o 900y el obisndbaic i sty 804008 BN, e, dbet, 27
S e The i - farantanetol A0RMCTTIDGY W, 1Ry sheef arangiholiequies ) )
be: 10, 000uM &4700MmM Wil give a BRDcdncend@tibn F2H0400ndANM 3nM 1nM 30 0. 3nM
¢ Pramipexole is dissolved in 100% DMSO fo give a concentration of
10 10mM. Pramipexole is diluted further to 1mM in 100% DMSO via a 10-
fold dilution.
e Further dilutions and additions are carried out in 0.4%DMSO/PBS using a

suitable Tecan Genesis Protoco! which is capable of performing serial

“dilutions at a fold of 3.159 (semi-log unit).
15
TECAN GENESIS DILUTIONS
e 10ulL of the test compounds are added to column 1 of a microplate.
240pL f 0.4% DMSO/PBS is added to this to give a 25-fold dilution
(0.4mM). 20uL of the 0.4mM dilution is transferred to wells of column 2

20 where 180uL of 0.4% DMSO/PBS is added, giving a further 10-fold
dilution to achieve a 4x top assay concentration (0.04mM).

o 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,
25 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, 1niM,
30 0.3nM



WD 2004/ 052372 PCT/ | B2003/ 005683 43 M ni mum control (low control): 25L of

0. 4%DIVBQ |cIe) Is added to the followwng wells (colum 1 wells E-H
and col umfgaléﬁé?% Cells and forskolin are addedPGTAHB2PO3/O0RERR| mum
control (high control) : " 10mM pram pgkol eis diluted in PBS via 5 a
250-fold dilution (104L + 2490L PBS) to generate 40M pram pexole. 40M

pram pexole is further diluted via a 10-fold dilution in 0.4%MQ PBS (100L
+ 990L Vehicle) to generate 4000nM (4x assay concentration of the standard
pram pexol e) . Migifturaf cafAANibw PETAIE X286 iof Bdele DMSOPBS qbém&le'w«sv\e' I's of
the Flashplate to yield |ak 10 1000nM prani pexole final; colum 1 wells A-D
and col urm 12adged o gheifollawdngsvellst (sobikran inwalle Exbidand icatusan 2 wells A-

Nt er ol o seelDuBIs 5B 18Rk 3?%513@4%‘19?5'\' N diat)liod water to achibve o
stock concent [\/Pé)drﬁﬂn“PEo lgﬁ‘bént H'OHMPlr \Aéiéltx%ﬁ’e idindi i ‘@B@%@ay

concentration) using PBS. ed to a using a Mult

gi vi nc{j a finah Zﬁﬂ?f:ﬂuhtdllattomm@,fd_ 5-!\&4%;&1 P8S3rte gdrrmnatesé@;hlﬂgaraﬁﬁpemsbat ed at
37C in a Westbart incubator while cells are O 20 harveste Cells are
harvest ed froAPrMaspeampexaler is brthesn diigd &, @onflPdeldt . dilution sin

o i< added DeeDMERIHS oMo FdE heficle ko SeReratd AW b fdsanror e

bei ng neutral Eéﬁgeﬂﬂ.ét]anSn}Fﬁe e %@n&g,ldl SB%&E'& gﬁlé)z?s trif uq@@ Q‘ 160g

(1000rpm for m nut es ant supern scard cells

are re-suspengeghipexdia inlaadiedntdBitid dolldwing wells of t&éCFlashFlm loeyield x 105
s/m . 50l of cell suspension is then di speBsed into all wells of the
sH® ate.  1000nM pramipexole final; column 1 wells'A-D and column 12 welils E-H.

Cells + forskolin are added iater.

Cyclase-activation Flashplate assay. (NEN SMP004B)

15 e As described in the Materials section, forskolin is dissolved in distilled
water to achieve a stock concentration of 20mM. This is further diluted to
20pM (4x assay concentration} using PBS. 25ulL 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

20 harvested.

o 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

25 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

30 minutes. The reaction is terminated with 100ui of Detection Mix in all
wells (100pL %1 cAMP: 11 ml Detection buffer plate).



Plates are immedi ately incubated at 37C on a shaking incubator for 15 30

m nutes. Wigadoashhen is termnated with 1001 of Detection Mx in all wells
(100L 1251 cAWP: 11 m Detection buffgy plate). WO 2004/ 853393003/005683

PCT/ 1B2003/ 005683 44 Plates are re-sealed and incubated in the dark for 3
hours to allow equilibriumbetween the anti-cAWP antibody (coating the
wells), [1251]- cAMP tracer and cellular CAMP. Plates are counted on a
Packard Topcount NXT using a suitable ECADA 5 conpatible protocol (Protocol
75) RESUSCI sATPigesOarE REZsdhiAd/Pand. Fculiatéd ninv theadadki | fes 3 rhwuarsi iguialiowi t r ogen
and allow themtq equilibrate for 2 _ mnutes as, trapped gas or may

. . : i Gigh
cause the ampdRAWibrRre.betweenathel aptinAMP antibady ( & é’V%l@)bgﬂﬂ -aced at
m nus 20C for ' is60. Thaw anpoul es qui ckly and
conpl etely at W?ﬁ‘%@%ﬂwﬁn ansfer cell suspension to a 75cnR
flask cont aisni patddate €oikd diediFackaE Topeolnst RXTarsidga SuitablEECADAC?.
After cell attachnent (3-6 hours) nedia is renoved and replaced with fresh
nmedi a §to r enosampatitdy profacet (Pretocal 75) appr oachi ng confl uency, cells are
transferred to a 225cnR flask. If not, the cells 20 are maintained until
they are 60% confluent. Cell harvesting and splitting Cells are split on a
Friday to provide cells for assays on Monday and Tuesday. 25 Cells required
for the remai nder of the week are split on a Monday. It is essential not to
allow the cells grow beyond 60% confluence as this has detrinental effects
on their RESUSGTATION OFEROZEN AMBDULES bsequent |y effect the cells
ability to performin the assay. 30 Cells are grown in 225cnR2 fl asks
(Junbos). Every conponent added to the

10 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.

15
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 (fo remove DMSQ). After 24h, if
approaching confluency, cells are transferred to a 225cm? flask. if not, the cells

20 are maintained until they are 60% confluent.

Cell harvesting and splitting

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

It is essential not to aliow 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.

30 Cells are grown in 225cm? flasks (Jumbos). Every component added to the



WD 2004/ 052372 PCT/ |1 B2003/ 005653 45 cells nust be warnmed to 37C before use.
Cell har ﬂgos%ﬂwth media is renpved from fl asks and cells are washed with
war m PBS  ( CO. "14040-091) and renpved. 5niL of cell FGIAB3U3LP398% buf fer
is added to cells and placed in incubator for approx. 5 mnutes. 10 Fl asks
given a sharp tap to dislodge any remaining cells fromthe tissue culture
plastic. 5miof PBS is added to the cells and used to wash the base and of
the flasks Cells are centrifuged for 5 mnutes at 160g (1000rpn) to pellet
the cel bells dfust Bepeamaddiet 37C Peforended and 5nl of Stilnulation Buffer is
used to re- suspend the cells. A trypan blue exclusion assay is carried out
to determne the nunber of viable cells. Cells are diluted in Stinulation

Buf f er t@;e\“i ﬁélq,egtconcent ration of I x 105 cells/m. 0 20 To passage to
cells th tF+ogation step is omtted and the cell suspension is
di spensed into new T225 flasks containing 50nL nedia. Split ratios 25

GH4CL/ 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
30 usé® faovtivmediasisorepmvadsirons flasksswd aglls am mashed, withrwaundBSs

descri befglido! 1908050619 4haT8fdval: Fol I owi ng the

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

10 « 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.

15 » 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 ce‘ll‘é.

e (Cells are diluted in Stimulation Buffer to yield a concentration of 1 x 10°
cells/mi.

O 20 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

25 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
30 use.



trypan bl ue excl usion assay, cells are diluted in nedium containing 10%
DMSO to %Bizsﬁfﬁosgs'ftzo 4x106 cells/m. 5 Cell s are di vi d.epc .lﬁzﬂgs]mo%ssal I quot s
and i mediatel'y fTdzen down gradually, in a 'M Frosty', ~(contalning fresh
| PA) at -80C prior to being transferred to a gaseous-phase |iquid- nitrogen
storage vessel. (Cells may be stored in the 'M Frosty' for up to 2 days).
10 It is advisable to test the cell viability by thawi ng one anpoul e after
freezing. Viabilities below 70 % nay cause problens on Tecovery due to | ow
cell nunbers and the presence of debris. DATA ANALYSIS 15 The data is

I d ' ECADA. % | i sati, i | at i t ' I |
Genc at ed | Grol8 e diEaY 9% iossbehdn el BRRHY SBRIPRo: FBIRMIT at i on
= (X BO/( M%Wp?@ bﬁ}&%xcm&fnegséa\é ﬁégl%rzé%\e/ dilted tH Phadiliff cBnBIMRY 10%

concentratio test conpoun 4 erage net counts of m Al num
control (OnNDMSCOPtamchievel 2fo 4k)” ceMaimi=Aver age net counts given of maxi mum

control_ (100nM Pram pexol.eig] Curyes can be gener t?d b lottin 0/? .
nor mal ﬁsaf: _cfal:ie1 ?"Q/@Wﬁ%’_ 3] &E\h?“%qtﬁﬁnddmrﬁ%ﬁﬁéy 'i%eﬁl\;((‘&'? _gr@glﬂ%{ ¥ &1 1;1 itted
. 050 and SerbF EoHs fetbullbb il Er S0 B (Fhart Ehtiprpids s

PCT/ 1 B2003/ (itinobis- - RitRsgont (&8sEI0(DBIERRY be Storedirttie 6 7 8
610 11 15 SeEbbs diiaseRqdi- Ritkigen' Swspage (O&lIER™Y be Stofedi

‘Mr Frosty’ for up io 2 days).

10 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
15

The data is analysed using ECADA.
% Normalisation (in relation to pramipexole) is generated for all compounds via

20 the following formulae:
% Normalisation = (X-B0)/(Max-B0) x100

where,
X = Average net counts 1or a given concentration of test compound,
25 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 ploiting % normalisation (y) versus concentration
of agonist in nM (x). Data is fitted using non-linear regression with the slope

30 constrained to 1. From this, an EC50 and %Emax for the test compound are
determined.



a-: BMAXCI MN C.MAXC MN DC MN EMNCG FMNCIGMNOX s H
M N C4 Calouzpng/dszsiel |s A-D = MAX: High Controls (cells g in.+ 100nM
pram pexole) 5 Wlls E-H = MN Low gontrols (cells + fPoCrQﬁ%ﬁéaﬁ)loér&\slehicle)
Colum 12: Wells A-D = MN Low Controls (cells + forskolin + vehicle)
Wlls E- H=MAX: Hi gh Controls (cells + forskolin + 100nM pram pexole) 010
Colums 2-11: 10-point serial dilutions (in duplicate) of test-conpounds.

Decr easi con tration romcolunms 2 to 11 (1000nMto 0.03nM.
Pr ani pex%arye%ﬁgeé‘?y@i’thém@tEEﬁQi‘e. 15 Using the assay described above,
t he compounds of the present invention all exhibit a functional potency at
D3 recept xpressed as an EC50, | ower than 000nM and a 10 fol
selectivitly rfbr D3{@vel 3DP4 Chbpoyubd di7 exaBpl 98 hd® g FungiZonal potency
at D3 rec Het—Riesse ;0-34;_5:‘ B AN R —531 5B
sel ecti vi { 56y DP. Skleclivitly i calcul ftedlas thMiN Ecs0 val ue
di vi ded by JTE 5o tTvatrerWhete—te W26 37 2-PEF i“"_ﬁa” 005683 48
val ue of { 'gs LlOOJO, h fiqure jof 1P000{was jused W the
cal cul ati ICo - MIN

D c2 MIN

E|MIN |C3 3
6 F | MIN C3

G| MIN C4

H | MIN C4

Column 1: Wells A-D = MAX; High Controls (celis + forskolin + 100nM
pramipexole)
5 Wells E-H = MIN: Low Controls {celis + forskolin + vehicie)

Column 12: Wells A-D = MIN: Low Controls (cells + forskolin + vehicie)
Wells E- H =MAX: High Confrols (cells + forskolin + 100nM
pramipexole)
O 10
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.

15 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
20 an EC50, of 7.6nM and 1315.8 foid selectivity for D3 over D2. Selectivity is
calculated as the D2 EC50 value divided by the D3 EC50 value. Where the



It is to be appreciated that all references herein to treatnent include
curative, wopoBdhd2zAt i ve and prophylactic treatment. Sui tg@*&&u@dsiﬁgy
active agents for use in the conbinatigns of the present “inventroni ncl ude:
10 1) Naturally occurring or synthetic prostaglandins or esters thereof.
Suitabl e prostaglandins for use herein include conpounds such as

al prostadil, prostaglandin E1l, prostaglandin EO, 13, 14 - di hydroprosta
glandin El, prostaglandin E2, eprostinol, natural synthetic and ,

senm - synt value ofpthsstlad| BR@0nwasna 10800y & figute 19fe 1OD00; wasuyseg imdbe
descri bed iT Y%% 5 00033825 and/or US 6,037,346 issued on 14th March 2000

al | incorp%‘cé’[ ‘herein by reference, PCGEO, PCGEl, PGAl, PGBZ, PGFl a,

19- hydroxy PGAl, 19-hydroxy - PGBZ, PGE2, PGB2, 19-hydroxy- PGA2,

19- hydroxy-PGBZ, PGE3a, carboprost tronetham ne dinoprost, tronethan ne, )
di nopr ost dhis to bemEppreckted drateall tweferencesemrginte treaimenbdnclude auralivesst and
nmoxi sylate; 20. 2) a - adrenerqgic.receptor antagoni st conpounds al so known as
a - adr n(p(%llﬁqlgpsar@rp@pﬁyféepglpgpesatmeng_b| ockers. Suitable conpounds for use
herein include: the a-adrenergic receptor bl ockers as described in PCT
application W99130697 published on 14th June 1998, the disclosures of

whi ch r el 8uitaple @wxiliaty eaetivgi agestse farouse dnethenconpinatiens mfr tien prgsers

ref erence .and ,i ncl u‘de, sel ective ai-adrenoceptor or a2-adrenoceptor

bl ockers AMYEHIINIOEIUE i ve adrenoceptor bl ockers, suitable al-adrenocept or

bl ockers include: phentol am ne, phentol am ne nesyl ate, trazodone,

al fuzosin, indoramn, naftopidil, tansul osin, dapiprazole,
phenoxybert)ahiaiwrally deroxting oefsynibetic, prpstagtandios onestsrs dherecdl oBuitableo ¢
Recordati 15/2739, SNAP 1069, SNAP 5089 S17053, SL 89.0591, _.doxazosin,
terazosin, aB an HdefB"réﬁ?sih%re'ﬁz-"lﬁhé&eﬁ’orﬂpgwé§ss\"? n?%sa'ﬂ\t?&a&i

2004/ 052372 BfeoktddaRdi AOpSédtagiéndin Eq, 13, 14 - dihydroprosta glandin Ej,

prostaglandin E, eprostinol, natural synthetic and semi-synthetic

prostaglandins and derivatives thereof including those described in WO-
15 00033825 and/or US 6,037,346 issued on 14th March 2000 all incorporated
herein by reference, PGEy, PGE,, PGA4, PGB, PGF a, 19-hydroxy PGA,,
19-hydroxy - PGB,, PGEs, PGB, 19-hydroxy-PGA,, 19-hydroxy-PGB,,
PGEsa, carboprost tromethamine dinoprost, tromethamine, dinoprostone,

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

20 2) o - adrenergic receptor antagonist compounds also known as o -

adrenoceptors or a-receptors or o-blockers. Suitable compounds for use
herein include: the a-adrenergic receptor blockers as described in PCT
application W099/30697 published on 14th June 1998, the disclosures of
which relating to aJadrenergic receptors are incorporated herein by
25 referenée and include, selective o4-adrenoceptor or oz-adrenoceptor
blockers and non-selective adrenoceptor blockers, suitable o.4-adrenocepior
blockers include: phentolamine, phentolamine mesylate, trazodone,
alfuzosin, indoramin, naftopidil, tamsulosin, dapiprazole,
phenoxybenzamine, idazoxan, efaraxan, yohimbine, rauwolfa alkaloids,
30 Recordati 15/2739, SNAP 1068, SNAP 5089, RS17053, SL 89.0591,

doxazosin, terazosin, abanoquil and prazosin; az-blocker blockers from US



6, 037,346 [14th March 2000] di benarnine, tol azoline, trimzosin and

di benar nwieoo@esdienergi c receptors as described in US Pt ARb&00865388, 390;
4,026, 894; 3,511, 836; 4, 315,007; 3,54¢,761; 3,997, 666; 2,503,0%9;

4,703, 063; 3,381, 009; 4,252,721 and 2,599,000 each of which is 5

I ncorporated herein by reference; a2-Adrenoceptor blockers include:

cl oni di ne, papaverine, papaverine hydrochloride, optionally in the presence

of a cariotni uch, as, pj m pe; 3). NO dgnor.. ( NO,agoni st) conpounds.
Sui tabi ¢ NS BBRGPRE QB Moy 2088 dbnarhin faRrol beepaman
_nitrates, s i )i il Ed il ; i ' S

nel uding of peanie P adindigic eeplirs e RbeuiRyS Rbhiu B3804
'5-ononi t r a4 ©26i 8084 orhbd¢,8867i t4,315,00Fent362%,761] t @,99%668ni 2(503059;

~erythrityl tetranitrat I um nit russi de NP), 3-norphol i nosydnoni m ne
..ol si doni ne‘}’ef§3?psc3r-o%§8h%§get ﬁbg%eﬁ i ?Fﬂa%vﬁég(oﬂ)qAP?a@l nPf r ¥iciN i

gl ut athi one, , Ay dg ox - a.gi Ni [t r I nsl,dQm ne,

| i nsi dom ne'néﬁh%rg?%r% eeflw ( Eﬁl\ﬁf‘?;eré)(?]él,t rops%&:en&mébgqreiﬂé&ed-%agﬁﬁﬂgﬁn

di ol at es, ( NslRRiiks ) papaveripe) papadernd hedmchloritiegioptionally iim 386 pregérdeni
fructus, nolsidomne, Re 2047, nitrosylated nmaxisylyte derivatives such as
NM - 678- 11 ahd carptongragentarusty appiXaraingibl i shed PCT application WO 20
0012075; 3 4) Potassi um channel openers or nodul ators. Suitable potassium
channel  openers/nodul ators for use herein include nicorandil, cronokalim

| ever 0”‘5“{9' NO-dbReR{ND.Iagormth 86mpolnds. SrrablcdRO-gbRexédtnpouidaforsied oxi n,
2%@y!| yburi'de, 4-am ni pyridine, BaCl2; 5) Vasodi|ator agents. Suitable

(ashdi0 at or harpiminclede arganicenivates, rtichdes mereradbph &ri-niratesiafi organic

cycl andel at Ritrate BStER 'irrllgludﬁ\%l (@f&m%iﬂ&e rEQIISB kHSWnd%ls’ nﬁ?ocgly}éelr% 3 %

trazodone;

isosorbide 5-mononitrate, isosorbide dinitrate, pentaerythritol tetranitrate,
erythrityl tetranitrate, sodium nitroprusside (SNP), 3-morpholinosydnonimine
molsidomine, S-nitroso- N-acetyl penicilliamine (SNAP) S-nitroso-N-
15 glutathione (SNO-GLU), N-hydroxy - L-arginine, amylnitrate, linsidomine,
linsidomine chiorohydrate, (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
20 0012075;

4) Potassium channel openers or modulators. Suitable potassium channel
openers/modulators for use herein include nicorandil, cromokalim,
leveromakalim, lemakalim, pinacidil, cliazoxide, minoxidil, charybdotoxin,

25 glyburide, 4-amini pyridine, BaCly;

5) Vasodilator agents. Suitable vasodilator agents for use herein include
nimodepine, pinacidil, cyclandelate, isoxsuprine, chioroprumazine, halo
peridol, Rec 15/2739, trazodone;

30
6) Thromboxane A2 agonists;



30 6) Thronboxane A2 agonists; WO 2004/ 052372 PCT/1B2003/ 005683 50 7) CNS
active a Y rgot al kol oi ds; Suitable ergot al kal qj ribed in
us paten?§6%§g§§%256 i ssued on 14th Njrch 2000 and inclaggﬁg@@@gﬂéﬁﬁine, 5
brazergoline, bromerguride, cianergoline, delorgotrile, disulergine,
ergonovi ne nmal eate, ergotamne tartrate, etisulergine, lergotrile,

| ysergi de, nesul ergine, netergoline, netergotam ne, nicergoline, pergolide,
propi sergi de, proterguride and terguride; 10 9) Conpounds whi ch nodul ate the
action of hQNgla@tl‘i’%aﬂﬁﬁtSOrs in particular atrial naturetic factor (also
known as atrial naturetic peptide), B type and C type naturetic factors
such as inhibitors or neutral endopeptidase; 10) Conpounds which inhibit

angi ot ensg N E¢GoY &ilkolbRise NBUIEbIBU Gigdts aichieids! are LHesodbednin ng8 ipdtént t or s
of angi ot ensi n-converting enzynme and neutral endopeptidase such as

omapat ri | at 8,03A$46ndsieshsom rédepMarchin28§6niand include s acetergamine, 20 12)

Substrates t hgse, such,as L-arginine; ~ . Cl .channel
bl ockeTs su@ﬁéée?%ﬁ%di 3?'- Q",erQ'ﬂ'S'd%nt fdﬁﬂﬁgpgn%’f ﬁ%@f%oetﬁfgn f@%ﬂ?@@ ‘and

i nhi bi tors ergsHtlAid Fhaldat nefotammhe f’éﬁrﬁfé’;Yé‘lﬁiulé@n@I@rgéﬁrw,OIE/sé@@é,' ng
agents such as statins (e.g. atorvastatin/ Lipitor- trade mark) and
fibrates; 3mesferging,pl anelesgoline] annetengoiaminec agisergoling,g. pavgolideA,
warfarin, hirudin a(ﬂeg o{ her .éhro in inhibitors, heparin, thronboplastin
activating PEOEFT9GHhiRSPIESILAaeNs seMNESs72 PCT/ 1 B2003/ 005683

10 9) Compounds which modulate the action of natruretic factors in particular

atrial naturetic factor (also known as afrial naturetic peptide), B type and C
type naturetic factors such as inhibitors or neutral endopeptidase;

10) Compounds which inhibit angiotensin-coﬁ%?eﬁing enzyme such as eﬁ?’april,
15 and combined inhibitors of angiotensin-converting enzyme and neutral
endopeptidase such as omapatrilat.
11) Angiotensin receptor antagonists such as losartan;
20 12) Substrates for NO-synthase, such as L-arginine;

13) Calcium channel blockers such as amiodipine;

14) Antagonists of endothelin receptors and inhibitors or endothelin-converting
25 enzyme;

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

30 16) Antiplatelet and antithrombotic agents, e.g. tPA, uPA, warfarin, hirudin and
other thrombin inhibitors, heparin, thromboplastin activating factor inhibitors;



51 17) Insulin sensitising agents such as rezulin and hypogl ycaem c agents
such as glipizide; 18) L-DOPA or carbidopa; 5 19) Acetylcholinesterase

i nhi bi t or¥s0 3YM@5832 donezi pi | ; 20) Steroidal or non-stepor@edensoossss
anti-inflammtory agents; 10 21) Estmegen receptor nodul ators and/ or
estrogen agoni sts and/or estrogen antagonists, preferably ral oxifene or

| asof oxi fene, (-)-cis-6-phenyl-5-[4-(2-
pyrrolidin-1-yl-ethoxy)-phenyll-5,6,7,8-tetrahydronapht hal ene-2-0l and

phar macegsy : I t her : ' | .S

Qo ai Lod  hToR S SPESABLRP oGeit) SukrLAE rERMIr, Afid HyPRGNZEERTe Mot Sich®rr
3, 4, 5, 7asrglpididdj bitor, preferably PDE2 or PDE5 inhibitor and nost
preferably a PDE5 inhibitor (see hereinafter), said inhibitors preferably
havi ng an 1 C50 agai nst the respective enzynme of |ess than 100nM (with the
provi so t_cﬁ? ra&g? .inhibitors are only adm nistered topically or by
I njecti 0?1@?6 t eAf)%nl S ;%%p 22) Vasoactive intestinal protein (VIP), VIP

m nmet bc, VI P anal ogue, nore particularly nediated by one or nore of the VIP
recept or  subtypes VPACL, VPAC or PACAP (pituitory adenyl ate cycl ase

activati ?é)) fgeﬁlfi@jlneafer%nbrbfm 8uelt ag dPnpzibdcept or agonist or a VIP

anal ogue (e.g. Ro-125-1553) or a VIP fragnent, one or nore of a

a- adrenoceptor antagonist with VIP conbination (e.g. Invicorp, Aviptadil);
23) A neR@nsteroidabor aoastardidad antishfiammzreky! &jants,or nel anocortin enhance,

30 such as nelanotan |1, PT-14, PT-141 or conpounds clained in WO 09964002,
WO 00074679, WO 09955679, WO 00105401, WO

“9 10 21) Estrogen receptor modulators and/or estrogen agonists and/or estrogen

antagonists, preferably raloxifene or lasofoxifene, (-)-cis-6-phenyi-5-[4-(2-
pyrrolidin-1-yl-ethoxy)-phenyl}-5,6,7,8-tetrahydronaphthalene-2-ol and
pharmaceutically acceptable salts thereof the preparation of which is
detailed in WO 96/21656;

15
23) A PDE inhibitor, more particularly a PDE 2, 3, 4, 5, 7 or 8 inhibitor,
preferably PDE2 or PDES inhibitor and most preferably a PDE5 inhibitor
(see hereinafter), said inhibitors preferably having an IC50 against the
respective enzyme of less than 100nM (with the proviso that PDE 3 and
20 4 inhibitors are only administered topically or by injection to the penis);

22) Vasoactive intestinal protein (VIP), VIP mimetic, VIP analogue, more
particutarly mediated by one or more of the VIP receptor subtypes
VPAC1,VPAC or PACAP (pituitory adenylate cyclase activating peptide),

25 one or more of a VIP receptor agonist or a VIP analogue (e.g.
Ro-125—1 5583) or a VIP fragment, one or more of a a-adrenoceptor
antagonist with VIP combination (e.g. Invicorp, Aviptadil);

23) A melanocortin receptor agonist or modulator or melanocortin enhance,

30 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;



00058361, WO 001 14879, WO 00113112, WO 09954358; WO 2004/ 052372

PCT/ | B20Qis 8fa962372 52 24) A serotonin receptor agonist, pgRiBsiRofdssP’
nodul at or, nore particularly agonistss, antagonists or nodul ators for 5HTIA
(including VM. 670), 5HT2A, 5HT2C, 5HT3 and/or 5HT6 receptors, including
those described 5 in WD 09902159, WO 00002550 and/ or WO 00028993; 25) A
testosterone repl acenent agent (i ncluding dehydroandrost endi one),
testosternone (Tostrelle), dihydrotestosterone or a testosterone inplant;

10 26) Estrogen, estrogen and medr oxyprogesterone or nedroxyprogesterone

nor mone. + 6] acemerpidinFeEL abhRE) aneppist IR0GARIIAGK, palt LI

hor rone repl acenen erap especlall'y emafrin, estin, |
Cest rof em nal , agonists, &staganists ort mobalatols fers G8IT 10l (inclddingi WML B9, aderm .
TTS, Eastraderm Matri x nme enphase, Preenpro, Prenpa .

il K,
P oni que,  Est r BHIA2E, SETAG: 99T S1aBdIomIEH RERbIOR, AU Hiass desaribed
Lranspgr{ers | grpokadienshl oo dIRRABKHG G Wo-doiipabeal . such as

bupropi"on, GW A purinergic receptor agoni st and/ or nodul at or;
29) A neurokinin (NK) receptor antagonist, including those described in WO
09964008; 25 30) An opioid receptor agonist, antagoni st or nodul ator,

pr ef er abl #5hgohi tastostesena Heplarement cagantotinclydingadehydmandrastendioned: or f or

o modul at or ;SSRGS Rne e ifieto fercifh 3 2 TSt foraiY ildRo0m <1

10 26) Estrogen, estrogen and medroxyprogesterone or medroxyprogesterone

acetate (MPA) (i.e. as a combination), or estrogen and methyl
testosterone hormone replacement therapy agent (e.qg. HRT especially
Premarin, Cenestin, Oestrofeminal, Equin, Estrace, Estrofem, Elleste
Solo, Estring, Eastraderm TTS, Eastraderm Matrix, Dermestril,

15 Premphase, Preempro, Prempak, Premique, Estratest, Estratest HS,
Tibolone);

27y A modulator of transporiers for noradrenaline, dopamine and/or
serotonin, such as bupropion, GW-320659;

20
28) A purinergic receptor agonist and/or modulator;
29} A neurokinin (NK) receptor antagonist, including those described in WO-
09964008;
25

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

31)  An agonist or moduiator for oxytocin/vasopressin receptors, preferably a
30 selective oxytocin agonist or modulator;

32)Modulators of cannabinoid receptors;



WD 2004/ 052372 PCT/ |1 B2003/ 005683 53 33) A SEP inhibitor (SEPi), for

i nst ance aWSEM04/BRIT2Ng an | C50 at | ess than 100 nanom)l /@ @'I@r ef erably,
at | ess than 50 nanonolar. 5 Preferablys the SEP inhi bltors g to the
present invention have greater than 30-fold, nore preferably greater than
50-fold selectivity for SEP over neutral endopept | dase NEP EC 3.4.24.11 and
angi otensin converting enzyne (ACE). Preferably the SEPi al so has a greater
than 100-fold selectivity over endothelin converting enzyne (ECE). el0O By
cross reference herein to conpounds contained in patents and patent
applicati G’i\ﬁs Wi SER ahitbitoruS&Pi), rfoatmstantzenaeﬁEPt havimgean ilGg, atvessethant he
t'her apeuti cal | y gct I ve conpounds as defi ned :XH E% clains, (in particular of
claim 1) and t'@ ¢lar, aQte preiaraply, gt lgss\thar RU nanomelabor at ed herein by
reference). 15 If a conbl nation of active agents is adm nistered, then they
may be adm nistered sinultaneously, separately or sequentially. Auxi liary

Agents 5 PDES IPrefevably] she ZEFR hnhnsnbutsahtctdrﬂtrwgoto vy preséntcinventiorSifaveDES
i nhi bitor can be readl |y determ ned by evaluation of its cgotenc and

sel ectivity usioreater tﬂéarat%?rf@ldmrmem@reffewabamefﬁasgf thampldpldrelectivips for
toxicity, absoigyp qq,q LAY éﬁ&&p%ﬁ gcﬁ phed ﬁaf 2§14 éggvgﬁ-@gégﬁ&ﬁe W th

st andard pharneceuti cal practi 0 Val ues 1Tor t

i nhi bi tors may coaverting shnymie YACE). Phefelbhp tha SEBI élsemdmaegmbeéroman

Preferably the cGWP PDE5 inhibitors used in the pharmaceutical conbinations
30 according tdOoPHeld,selestivity; Wﬁérﬂﬂd@FhGilﬂé?@éfﬁﬁm szype (EE)PDES enzyne.

10
? By cross reference herein to compounds contained in patents and patent

applications which can be used in accordance with invention, we mean the
therapeutically active compounds as defined in the claims (in particular of claim
1) and the specific examples (all of which is incorporated herein by reference).

15
if a combination of active agents is administered, then they may be
administered simulianeously, separately or sequentially.

Auxiliary Agents - PDES Inhibitors

20
@ The suitability of any particular cGMP PDES5 inhibitor can be readily determined
by evaluation of its potency and selectivity using literature methods followed by
evaluation of its toxicity, absorption, metabolism, pharmacokinetics, etc in
accordance with standard pharmaceutical practice.
25
IC50 vaiues for the cGMP PDES inhibitors may be determined using the PDED

assay (see hereinbelow).

Preferably the cGMP PDES inhibitors used in the pharmaceutical combinations
30 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 PDEDS inhibitors of the



Preferably (when used orally) they are selective over PDE3, nore preferably
over PDE3WendofAisks2 Preferably (when oral), the cGw P M‘é}wj/&o%s% of the
WO 2004/ 052372 PCT/ 1 B2003/ 005683 54 kqyivention have a selectivity ratio
greater than 100 nore preferably greater than 300, over PDE3 and nore
preferably over PDE3 and PDE4. Selectivity ratios may readily be determ ned
by the skilled person. 1C50 values 5 for the PDE3 and PDE4 enzyne nay be

determ ned usjng, established |literature nethodol ogy, see S A Ballard eta/,
Journal | JRvaRtiSNogVe aciccliyiy ratis greates daan 4984moRe Prefersbly dreptar Banher oi n

after. Sy L nhi Qi rding to the present
I nventi o?@@?%g%egﬁﬁéé%ﬁét%%éﬁ[%%F;a‘-'?]%?/lré?'% FSI?%Q? ones disclosed in
EP- A-0463756; the pyrazolo [4,3-d]pyrimdin-7-ones disclosed in

EP- A- 0526004; the pyrazolo [4, 3-d]pyrimdin-7-one i scl osed in published
i nt er nat iBIaFtivity r@é!?ﬁrﬁf‘t’ﬁ'h;ﬁ%@‘&'b’ab? tegnined du the Sk'ﬁ@gjipﬁ?ﬁ%‘?d \C3Q, valusso

[ 3, 4- & pyLL Ma.di (o) heGl O ' | i.shad. j-RAkeLmal Lanal

appl 1 oht 1ok B PRI A, PR B3Rl THY b8 Beteti kB eshBiRRed

i nt er nat ilitsvaturepatthtidodp, iseats AnBiNArE Xt b7 Qfthirnalk dfelUmiogy01998, vol. 159,

[ 3,2-d] pyrimdin-4-ones " disclosed in published international patent

appl i cat iRR9eR@ 154-3166 andiarcdetailpd hereip-adi@ss di scl osed in published

i nternational patent application WO 94/00453; the pyrazolo

[4,3-d] pyri mdin-7-ones disclosed in published international patent

appl i cat iSuitatMe 2EMPLBPESt ifibors 46 thd dsé-acdbrding Todhe- presant inligitionsed i n
publ i shed international patent application WD 99154333; the pyrazolo
[ 4, 3-8 pyREHAEI n- 4- ones disclosed in EP-A 25 0995751; the pyrazol o
[4,3-d] pyri mdin-7-ones disclosed in published international patent
application WO 00/ 24745; the pyrazolo [4,3- d]pyrimdin-4-ones disclosed in

EP-A- 0995750; thBepgrizai!MdB-d]pyrimidin-7-ones disclosed in EP-A-0463756; the
pyrazolo [4,3-d]pyrimidin-7-ones disclosed in EP-A-0526004; the
pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published international

15 patent application WO 93/06104; the isomeric pyrazolo [3,4-d}pyrimidin-
4-ones disclosed in published international patent application WO
93/07149; the quinazolin-4-ones disclosed in published international
patent application WO 93/12095; the pyrido [3,2-d]pyrimidin-4-ones
disclosed in published international patent application WO 94/05661; the
20 purin-6-ones disciosed in published intemational patent application WO
94/00453; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published
international patent application WO 98/49166; the pyrazolo [4,3-

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-
25 0995751; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published
international patent application WO 00/24745; the pyrazolo [4,3-
djpyrimidin-4-ones disclosed in EP-A-0995750; the compounds
disclosed in published international application WO095/19978; the
compounds disclosed in published international application WO
30 99/24433 and the compounds disclosed in published international
application WO 93/07124. The pyrazolo [4,3-d]pyrimidin-7-ones
disclosed in published international applicaton WO 01/27112; the



di scl osed in published international application W95/19978; the conpounds
di scl osedvpnogawbisrshed i nternational application WO 30 t he
conmpounds di sclosed in published intesgnational appli ca??’gmﬁ%@?%nm. The
pyrazolo [4,3-d] pyrimdin-7-ones disclosed in published international
application WO 01/27112; the WD 2004/052372 PCT/|B2003/ 005683 55 pyrazolo
[4, 3-d] pyrimdin-7-ones disclosed in published international application WO
01/27113; the conpounds_disclosed_in EP-A-1092718 and Ehe conpounds

di scl osed i n HRrazaloo 4 3edlpyrinidinfeones.idisgipsedons published oidefrationak use

according to t ] ' 14QN o L Nncl : . .

5-[2-et hgxy- 5{@'#\@%@ Irwp Qﬁgﬁa@? rw%" s‘iﬂ’@‘ﬁ@r‘ﬁ% Sﬁé?!ﬂﬁeﬂ n ﬁﬁ'ﬁ‘ﬂ 0%2%1-3

propyl -1, 6- di haisH the/tbriapbaddd alsélogedlinPR-ALfBgp7Agone (sildenafil) also 0 10
known as 1-[[3-(6, 7-di hydro-1-nethyl-7-oxo-3-propyl -1 H pyrazol o[ 4,3

d] pyri m di n-5-yl)-4-et hoxyphenyi ] sul phonyl ] - 4- et hyl pi perazi ne (see EP-

1 6-ai hy dret T UBE VRS BRERASS (o oY eBHERind i W rben s,
et hyl - 5- [jRclt@eet hy! pi per azi n- 1-yl sul phonyl ) - 2- n- propoxyphenyl ] - 2- (pyri di n-

15 2-yl) et hyl -2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one (see
W98149166); 3-ethyl-5-[5-(4-ethyl pi perazin-I| -yl sul phonyl)-2-(2-

ol ol 5 X3 Bl S matfivi Bl dadtipbaRyOthasub il 80 s 4.

et hyl pi per azi d]@{ul‘@.@ noRigng! Ihdi n-3 20
@2- nmet hyl - r%pg’fﬁ%?g?%%?ﬁgg%%o[ 4.3- giyé;{‘)'rﬁ?j% di n- 7@3@5§Pé§bknom as

e¥hi0 - 5- { 5- [ knawmgab Ji-{i3«{6.7raihydip- bmeshying<oko:B-plapyiR)l Hepyrazbing4,3- -
pyr1 i n 7 oriey et i e s oY it g toaeer”
A-0463756); 5-(2-ethoxy-5-morphalinoacetylphenyl)-1-methyi-3-n-propyl-
1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see EP-A-0526004); 3-
ethyi-5-[5-(4-ethylpiperazin-1-yisuliphonyi)-2-n-propoxyphenyl]-2-(pyridin-

15 2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see
WQ098/49166); 3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl]-2-(pyridin-2-ylYmethyl-2 ,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one (see W089/54333 ); (+)-3-ethyl-5-[5-(4~
ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-1(R)-methyiethoxy)pyridin-3-

20 yl]-2-methyl-2,6-dihydro-7H-pyrazolo[4,3-d}pyrimidin-7-one, also known

O as 3-ethyl-5-{5-[4-ethylpiperazin-1-ytsulphonyl}-2-({(1R)-2-methoxy-1-
methylethylloxy)pyridin-3-yl}-2-methyl-2,6-dihydro-7H-pyrazolof4,3-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-

25 pyrazolo[4,3-djpyrimidin-7-one, also known as 1-{6-ethoxy-5-[3-ethyi-6,7-
dihydro—2-(2-methoxyethyl)-7-oxo-2H-pyrazolo[4,3—d]pyrimidin-5-yi]-3-
pyridyisulphonyl}-4-ethylpiperazine (see WO 01/27113, Example 8); 5-[2-
iso-Butoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yi]-3-ethyi-2-(1-
methylpiperidin-4-yi)-2,6-dihydro-7H-pyrazolo[4,3-djpyrimidin-7-one (see

30 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-



yl sul phonyl ) pyri di n-3-yl]-3-ethyl -2-[ 2- net hoxyet hyl | - 2, 6-di hydro- 7H 25
pyrazol o] 4, pyri m di n-7-one, al so known as 1-{6-ethoxy-5-] 3- -6, 7-
di hydr o- qQ @Ol‘é Zﬁ(yet hyl ) - 7- oxo- 2H pyrazol o[ 4, 3-d] pyri ﬁaﬁﬁi@f‘@%y -

pyri dyl sul phonyl } - 4- et hyl pi per azi ne ?’éee WO 01/27113, Example 8); 5-[2-

| SO- But oxy- 5- (4- et hyl pi perazi n-1-yl sul phonyl ) pyridi n-3-yl]-3-ethyl-2-(1-

net hyl pi peridin-4-yl)-2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n-7-one (see 30
WO .01/ 27113, Exanple 15); 5-[2-Ethoxy-5-(4-ethyl pi perazin-1-

| sul phonyl gl 3-
e o) BV, Spete ol sy sedgan by i

2004/ 052372 PCT/ pysaeole{4.85pgimaiin- 7-one (see WO 01/27112, Example 124); 5-(5-

d h i di
v ool oL4. 3. d phEe - dh AP i oo (S ilingd 2, -aihelrS: '
Acet yl - 2- but oxy- B réaﬁtblB[d 3- aﬁpyﬂirﬁwkn-?dri’e %%%‘??q?ﬁﬁﬁ @iaméteﬁmb)hydm-

TH | o[ 4, 3-d -7- WO

(6Rp>1/rZZZRF))[ g[ 3, 6, (ﬁ]RLZZEBa‘Zlﬁg,gaﬁgéﬁﬁa%?;mhmf-gfmtm-ﬁq?,gyIlenegjl oxypEenyI )
- pyrazi no 0 - b]j ndol e- 1. 4-di qne . - i e e
cg)r/rpound of exanﬁ\ebg%ge R V@Be"&)b WB‘E‘%‘%BM éﬁf@ﬂﬁ’é‘k gd&é%‘l'li’%éjlt'q’%
W95/ 19978, as ?ﬂ i Eetr@émﬁHQGnd)F)f ?%Wﬁ% %nd?’gs éf ﬁUﬂll&led

2- [ 2- et hoxy- 5- (4 et pl perazi n-
sul phonyl ) - phenyin}:emamehbyapmlqatlopwagﬂh%I&H:{Wella&]thé cordjaurnicof n-4- one

(vardenafil) also kno 4- t hyl - 4- oxo-7- propyl
i ni dazo[ 5, 1-f] - a@xampﬁ% ﬂ %»K/ﬁg' [?zﬁ‘g' E%ﬁ-@thngﬁwﬂmﬂ-vl- -
et hyl pi pgr azi ne, ) "8@ ﬁ,?.f& . _
publ i shgg i nter na@ﬁonapse{ppl |9g§qﬂ16e?lﬁ ﬁ?ggﬂggéﬁ?% ??g?f%gﬂ (%'?4
exanpl e 11 of pubhe{hadianafibralso koowh asph{[Be(3;4-dihydbO-5- ﬁfétﬁ:ﬂ -4-Bk6A1-) ;  and
conpounds 3 and 14 from, Rot el‘} DP, J. Md. Chem, 20Q0 }‘257
propylimidazo(5, ﬁ-as-tnazm-z-yl)-4-ethoxyphenyl]sulphonyt]
ethylpiperazine, i.e. the compound of exampies 20, 19, 337 and 336 of
puﬁiished international applidation W099/24433; and the compound of
15 example 11 of published international application WO93/07124 (EISAI);
and compounds 3 and 14 from Rotella D P, J. Med. Chem., 2000, 43,

1257.

Still other suitable PDES inhibiiors include:

20
4-bromo-5-{pyridylmethylamino)-6-{3-(4-chlorophenyl)-propoxyl-
3(2H)pyridazinone; 1-[4-{(1,3-benzodioxol-5- yimethyl)amiono}-6-chioro-2-
quinozolinyl]-4-piperidine-carboxylic acid, monosodium salt; (+)-cis-
5,6a,7,9,9,9a-hexahydro-2-[4-(trifluoromethyl)}-phenylmethyl-5-methyl-

25 cyclopent-4,5limidazo([2, 1-b}purin-4{3H)one; furazlocillin; cis-2-hexyl-5-methyi-
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-
chiorophenyl} propoxy)-3- (2H)pyridazinone; I-methyl-5(5-morpholinoacetyi-2-n-

30 propoxyphenyl)-3-n-propyl-1,6-dihydro- 7H-pyrazolo(4,3-d)pyrimidin-7-one; 1-
[4-[(1,3-benzodioxol-5-yimethyl}amino]-6-chloro-2- quinazolinyl}-4-
piperidinecarboxylic acid, monosodium salt; Pharmaprojects No. 4516 (Glaxo
Wellcome); Pharmaprojects No. 5051 (Bayer); Pharmaprojects No. 5064




Still other suitable PDE5 inhibitors include: 20

4- br ono- W pyesosiisbaret hyl am no) - 6- [ 3- (4- chl or ophezyl) - pr epigsopHddEess
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qui nozol i nyl } - 4- pi peri di ne-carboxylic acid, nonosodiumsalt; (+)-cis-
5,6a,7,9,9, 9a- hexahydro-2-[4-(trifl uoronet hyI ) - phenyl net hyl - 5- net hyl 25
cycl opent -4, 5]imdazo[ 2, 1- b] puri n- 4(3H) one; furazlocillin;
C|52hexyl5nethl-3456a78 9a- )
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propoxyphenyl) - 3-n- propyl - 1, 6-di hydro- 7H pyrazol o(4, 3-d) pyrin di n-7-one; 1-
[4-[(153- ‘ﬁwtodip@mﬂsﬁyﬂthgﬁbﬁuulh ¢dll bé-tithinistezdiglon@zet will denrally

pi peri di necar boxyl i c acid, nonosodium salt; Pharmaprojects No. 4516 (d axo
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The conpounds of the formula (1) can be adm nistered alone but wll
general I y be adm nistered in adm xture with a suitable pharmaceuti cal

d lL.ected with A i t f

6T rARHIMGR the nrEBRRE iRl Baien o S FPpbo s, RLRHR P i he °
pr esent | EOHAPGURD oP'f&’ﬁhnﬂQS(l)f g‘é) dr¢RYRAY 4 pPArRAGRITIcAIYacteptaiip dlioendf
formula (1), (la) or (Ib) and a pharnmaceutically acceptable diluent or

carrier. @ogardRanpl e, the conpounds of the formula (I), (la) or (Ib) can be
adm ni stered

For example, the compounds of the formula (1), (1a) or (Ib) can be administered

15 orally, buccally or sublingually in the form of tablets, capsules, ovules, elixirs,
solutions or suspensions, which may contain flavouring or colouring agents, for
immediate-, delayed-, modified-, sustained-, pulsed- or controlled-release
applications. =

20 Such tablets may contain excipients such as microcrystalline cellulose, lactose,
o sodium citrate, calcium carbonate, dibasic calcium phosphate and glycine,
disintegrants such as starch {preferably com, potato or tapioca starch), sodium
starch glycollate, croscarmellose sodium and certain complex silicates, and
granulation binders such as polyvinylpyrrolidone, hydroxypropylmethylcellulose
25 (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
30 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



15 orally, buccally or sublingually in the formof tablets, capsules,

ovul es, X, ol utions or suspensions, which may c ' ring or
col ouri n?%?gﬁ@§%37?or i medi at e-, desgayed-, nodi fi ed-, ?'gﬁglbgqo%)ggé_égypul sed-
or controlled-rel ease applications. 20 Such tablets may contain excipients
such as mcrocrystalline cellulose, |actose, sodiumcitrate, calcium
carbonat e, di basic cal cium phosphate and gl ycine, disintegrants such as
starch (preferably corn, potato or tapioca starch), sodium starch

gl ycol | at eflbx rmay benedrhbiredswith warians swadteningcamijdveurisig agentss colonding
granul ati on binders such as pol yvi nyl pyrrolidone,
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I ncl uded. thekasf. conpositions of a simlar type may al so be enpl oyed as

fillers_ in gelatin 30 capsules. Preferred excipients in this regard include
| actose® starch, a cellulose, nmilk sugar or high nolecul ar wei ght

o {he Tor iF o fifodna Bt 1REAB8HRIE §35330' BEcHasres b BacliffgRae, b
conbi ned whirenwshiipusiof WekhApleg MtraveAsesly] Nihteoamésally; ol intrapedtonaally.er or
dyes, with emulsifying and/or suspending agents and with diluents such as
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intrapepi tRRARIGues, For éui’éﬂ”'?ﬁﬁ&rit&ﬁal adhiiRisaatibh aHER dre bt tusyd Bt thedforn,
intrasternally, intracranially, intranuscularly or subcutaneously, or t
may be adndha sterileaqugolafselition wbichgvayicentain ather sukstapeesrfoe example,

adm ni str aéﬁgunght Q§I¥s 8f Slul%%gcta ) Srr(lagké the leu{igﬁ otonic with blood. The aqueous

solutions should be suitably buffered (preferably to a pH of from 3 to 9), if

necessary. The preparation of suitable parenteral formulations “under sterile

15 conditions is readily accomplished by standard pharmaceutical techniques well-
known to those skilled in the art.

The compounds of formula (1), (1a) or (Ib) can also be administered intranasally
20 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 electroliydrodynamics to produce a fine mist), or nebuliser, with

25 or without the use of a suitable propellant, such as dichiorofluoromethane.

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
30 dispersing, solubilising, or extending release of the active, the propellani(s) as

solvent and an optional surfactant, such as sorbitan trioleate or an oligolactic
acid.



of a sterile aqueous solution which may contain other substances, for

exanpl e, wenowgisgal ts or glucose to nake the sol ution psSpiRBhGeeddssh bl ood.
The aqueous sol utions should be suit@ably buffered (preferably to a pH of
from3 to 9), if necessary. The preparation of suitable parenteral

formul ati ons Under sterile 15 conditions is readily acconplished by standard
phar maceuti cal techniques well- known to those skilled in the art. The
conmpounds of formula (1), (la) or (Ib) can also be adm nistered intranasally
20 or by inhalation, typically in the formof a dry powder (either alone, as
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extendi ng rel ease of the active, the propellant(s) as solvent and an
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Y Alternative sgolvents \orvrﬁich may be used instead of propylene glycol include
glycerol and polyethylene glycol.

15

Capsules, blisters and cartridges (made, for example, from gelatin or HPMC)

o

for use in an inljaler 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 /-ieucine, mannitol, or magnesium
20 stearate.

Formulations for inhaled/intranasal administration may be formuiated to be

immediate and/or modified release.

25 Alternatively, the compounds of the formula (1), (1a) 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, iotion, solution, cream, cintment 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

30 also be administered by the pulmonary or rectal routes.



10 the conpound of the invention per actuation and the actuation vol unme may
vary fro o |, Atypical formulation may conprise a ound _of

formul a W%;z?&“‘?’f’%z??or (I'b), propyl ene60gl ycol, sterile @%ﬂ?‘%ﬁ%&#&? and
sodiumchloride. Alternative solvents which may be used instead of

propyl ene glycol include glycerol and polyethylene glycol. 15 Capsul es,
blisters and cartridges (nade, for exanple, fromgelatin or HPMC) for use
in an inhaler or insufflator may be formulated to contain a powder m x of

t he conpolinely odayt biso beeadmisterod By R SoupaERite P FSE cphthalasic |, dhe or
starch and a performance nodifier such as |-leucine, mannitol, or magnesium
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of a gel, hydrogel,- lotion, “solution, cream ointnent or dusting powder.

The coRpdiRitRyialkonidm chionidea Altgrnatively, they(mby beaformulategeindan ieiningendr
transderngl ly_adm ni stered, for exanple, by the use of a skin patch. They
may 30 a?%cﬁ%%sg%ﬂ‘aili’@ered by the pul nonary or rectal routes. WO

2004/ 052372 PCT/ 1B2003/ 005683 60 They may al so be adm ni stered by the

ocul ar route. For ophthalmc use, the conpounds can be fornulated as
m cr oni sdtorsapplinatiopntopicallysiot thei skinpthe adinpeuads aft the farmada i(he (lajror
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petrol atum "For application topically to I n, the conmpounds of the
fornul a (followi{riga) mineral oif, 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
15 oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60,
cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.

The compounds of the formula (1), (1a) or (Ib) may also be used in combination
with a cyclodextrin. Cyclodextrins are known to form inclusion and non-inclusion
20 complexes with drug molecules. Formation of a drug-cyclodextrin complex may
modify the solubility, dissolution rate, bicavailability 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 cyclodextrin may be used as an auxiliary

25 additive, e.g. as a carrier, diluent or solubiliser. Alpha-, beta- and gamma-
cyclodexirins 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
30 examples:



(I'b) can be fornulated as a suitable ointnent containing the active conpound
10 suspepdesopdsasizssol ved in, for exanple, a m xture Wgdr@RcR0ss®r e of the
following: mneral oil, liquid petrogatum white petrolatum propyl ene

gl ycol, polyoxyethyl ene pol yoxypropyl ene conpound, emul sifying wax and
water. Alternatively, they can be fornulated as a suitable lotion or cream
suspended or dissolved in, for exanple, a mxture of one or nore of the

followi ng. mneral 15.0il, sporbitan nopostearate, a polyethyl ene glycol,
iquid parBefrventigeits diisizaies By the kupWINGaekimilig exbmyles M whichdRe!
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‘Cycl odextrins are known to forminclusion and non-inclusion 20 conpl exes
“with drug nol ecul es. For i on of drug-cycl odextrin conplex may nodify

. the sol ubi®ty, di 59&“8?%%3% , 8?i%‘awailabi lity and/or stability property
of a drug | ecul e -cycl odextrin conpl exes are generally useful for
nost dosaﬁgg)q‘cgfés gﬁgggﬁ]ﬁ% stration routes. As an alternative to direct
conpl exatign with thgogiug the cyclodextrin may be used as an auxiliary 25
additive, e.g. as a carrier, diluent or solubiliser. Al pha-, beta- and
gama- cycBodext ri ndedsbartoxycaribamghonl y used and suitabl e exanpl es are
descri bed b@ V\OA-Q}‘/@%; 72 A- 94/ 02518 and WO A-98/55148. The present

i nventi on FRGart heCRBIIM -t ed by the fol lowing, non-lTiniting 30

exanpl es: 4/ O%4&thanBf=dh ! B2003/ 005683 61 The invention is illustrated
byt he fol o@m’éﬁg non-%tl n‘itlpar:g exanples in which the follow ng abbreviations

defini §i ons ar e chemicalshitbpti cal rotation at 587nm Arbacel (r) filter
agent b brgad Boc tderufb-lég(ut oxycar bonyl

0
dd double doublet
DCM dichloromethane
DMF N, N-dimethylformamide
DMSO dimethylsulfoxide
h hours
HCI hydrogen chioride
LRMS low resolution mass spectrum
m multiplet
m/z mass spectrum peak
O min minutes
Mpt meiting point
NaOH sodium hydroxide
NMR nuclear magnetic resonance
q ~ quartet
singlet
£ triplet
Tf trifluoromethanesulfony!
TFA trifluoroacetic acid
THF tetrahydrofuran

TLC thin layer chromatography



CDCl 3 chloroformdl CD30D nethanol-d4 0 S chemical shift d doublet dd

doubl e deupbles3EM di chl oromet hane  DVF NN-di met hyl f or i o0 /0h4e6%
di net hyl sul foxi de h hours HCl hydroggn chloride LRVS | (?v%v resolsut | on nass

spectrum mnultiplet mz mass spectrumpeak mn mnutes Mt nelting point
NaOH sodi um hydr oxi de NVMR nucl ear magnetic resonance ¢ quartet s singlet t
triplet Tf trifluoronethanesul fonyl TFA trifluoroacetic acid THE

tetrahydrofuran TLC thin |ayer chromatography WO 2004/ 052372,
PCT/ | B20obleintspaintsowergdetanmings HS'@Q@P@TH%E%‘?‘H Péf%é? ﬁé‘%ﬁ%\ﬂ&rf@% | mer
DSC7 at %B%iﬂgter).ate of 20C/ m nute).

X-RAY DIFFRACTION DATA WERE RECORDED AT ROOM TEMPERATURE

5 USING A BRUKER AXS SMART-APEX CCD AREA-DETECTOR
DIFFRACTOMETER (MO Ko RADIATION). INTENSITIES WERE
INTEGRATED FROM SEVERAL SERIES OF EXPOSURES. EACH
EXPOSURE COVERED 0.3° IN o, WITH AN EXPOSURE TIME OF 60 S AND
THE TOTAL DATA SET WAS MORE THAN A SPHERE.

10
Example 1

2-Amino-1-(3-methoxyphenyl}ethanol

OH

e NH,

3-Methoxybenzaldehyde (27.2g, 0.2mol) in THF (150m!) was added to a stirred
15 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

20 combined, dried over anhydrous magnesium sulphate, filtered then
concentrated in vacuo to give the cyanohydrin intermediate as a colourless o,
(35.57g, 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

25 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) (200mi) 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
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(400rrfL @%dﬂﬂﬁﬁ%then cautiously added to the cyanohydrin in THF (100m).
Once effervescence had ceased, stirring was continued at reflux for 1.5
hours 25 under an atnosphere of nitrogen. The reaction m xture was cool ed
then quenchmer e §h nethanol (40nml) before concentrating in vacuo to give a
colourless oil. 6MHCI (aq) (200nl) was added and reaction stirred at refl ux
for two hours bef ore concentratlng I n vacuo to give a white solid. This-was
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10 -
Triethylamine (52ml, 0.37mol) was added to the ‘amine from example 1 (31.3g,
0.19mol) in dichloromethane (400m!) and reaction mixture stirred under an
atmosphere of nitrogen gas at 0°C for 10 minutes. Propionyl chloride (16.3ml,
0.19mol) was added and after stirring for 30 minutes, the reaction temperature

15 was raised to room temperature for a further 5 hours. The reaction mixture was
quenched 1N HCI (ag) (100mi) and then extracted with dichloromethane (2 x
50mi). The organic fractions were combined, dried over anhydrous magnesium

o sulphate, fittered and concentrated in vacuo to give the titte compound as a
colourless oil that crystallised on standing to white crystals (28g, 0.13mol, 67%).

20 *H NMR (CDCl;, 400MHz) &: 1.18 {t, 3H), 2.22 (q, 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%. C42H7NO30.1H,0 requires C, 64.04; H,
7.70; N, 6.22%.

25
EXAMPLE 3

1-(3-Meihoxyphenyl)-2-propylaminoethano}




63 di chl oronet hane: nethanol: amonia (90:10:1) to give the title conmpound

as a coI | (31.3g, 0.19nol, 94% . 1H NMR (CDCl 1.60
(bs, Hfbtﬁ@%’(’g%l 1 H), 3.02 (dd, 4 H, 3.46 (s, 1 mp%ﬁggﬂ%g“gm 4. 60
(dd,lH),681 (d, 1 H, 6.91 (d, I'H, 6.93 (s, 1 H, 7.22 (t,

LRVS: miz 168 (M H+). Analysis 5 found C, 56.66; H, 8.28; N, 6. 91% C9H13N02
1.33H20 requires C, 56.33; H 8.27; N, 7.30% EXAMPLE 2 O

N-f 2- Hydr oxy- 2- ( 3- net hoxyphenyl ) et hyl ] propionanide OH ,0~ N 0 10
Triethyl amine (52ml, 0.37mol) was adde@H o t.he anine fromexanple 1 (31.3g,
0. 19nol ) in dichl oronet hane tion.mxture stirred under an

at nosphere of nitrogen gas -t i umropl onyl chloride (16.3m,
0.19rmol ) was added and after stf for 30 m nutes, the reaction
tenperature 15 was raised to roomienperature for a further 5 hours. The
reaction m xture was quenched IN HCO (aq) (100m ) and then extracted with
di chl or orwérhﬂ@ete{rahydro‘?ﬁm}‘)co El%zx({ﬂ gﬁwmﬂ é!%rﬁlne ARbE vierhtded to dri ed over
anhydrous nagnesiun . ate |tered and concentrated in vacuo to
give the amldleefr@nrmcmnnlea%(%tig @@13}00!)mmeHﬁﬁ@Dﬂdb natha agiion st andi ng

(1, "3 ¢ BhGeE ioifitast an Siosphérs of niiageft et vige biodayt kP gy 5750

( S ?FBH) 2‘15%1.1('%”Tﬁe 'f@actfbn%n&@% wés b%ole@ tﬁ@n nbhb'b Xﬂ? ﬂ%tl;éﬁhfﬂoun e 6.91
63 86; H,(40ndR belforescmmtmagm M@eao mgmer@qopaa@e @(hlwolgﬁN HCI (agyo; N,

0,
6.22% (200ml) was added and reaction stirred at reflux for two hours. The reaction

mixiure was cooled then dichloromethane (200m!) added and the layers
separated. The aqueous layer was rendered basic by addition of potassium

10 carbonate then re-extracted with dichloromethane (2 x 200ml). Organic extracts

: were combined, dried over anhydrous magne :ium sulphate, filtered and
concentrated in vacuo to give the title compound as a colourless oil that
crystaflised on standing to give colourless crystals (15.3g, 0.07mol, 59%). *H
NMR (CDCls, 400MHz) &: 0.93 (t, 3H), 1.62 (q, 2H), 2.71 (q, 2H), 2.81 (¢, 2H),

15 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%. C12H1gN0O20.2H,0 requires C, 67.70; H, 9.19; N,
6.58%.

20 EXAMPLE 4

2-Chloro-N-[2-hydroxy-2-(3-methoxyphenyl)ethyll-N-propylacetamide
Cl

OH
/0 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



25 EXAMPLE 3 1-(3-M et hoxyphenyl)-2-propyl am noet hanol WD 2004/ 052372

PCT/ | B209@3 88906372 64 OH H Borane-tetrahydrof uran corrpﬂ,@fm(ﬁmj)q ok¢gs THF)
(376mL, 0.4nol) was added to ami de fgom exanple 2 (28g, 0.13 ? In dry THF

(100m ) then the reaction mxture, stirred under an atnosphere of nitrogen
gas, was brought to reflux for 5 2.5 hours. The reaction m xture was cool ed
t hen quenched with nethanol (40nml), before concentrating in vacuo to give

o0, om0 T o o oot oo RO e8  RCh Rl o

- (200n) aqgrchenddiBe dntybksreatBeR hilkare sfitted wméraa{?hlmésr?ﬂéer ed
. basic by addition of potassium 10 carbonate then re-extracted wt

‘di chl or omMﬁwe@sgpelabﬁad.)anddhgaqueoesiamtrs-e%ctﬁctwﬁb| ned, dried over
' hyd filt d t t
v o RS 7 b S e R R B 0, %
0 | 8:
g ' ve ?cd Og'il_\')h?él%u%rrﬁééﬁéﬁuhlsﬁjlﬁﬁate( g@&@g{) an@%ﬁc%n%ﬂét%%ﬁf?v%%og%w%gﬂw)

3.80 (s, 3 commungas am}quﬂessgm(w 80D, 06Nl 88%). THNMR @DCH, 1H), 6. 93

o7, 47. 1§ 0B oéi%w;hﬁ%ﬁagfﬂ@éi%%&,ﬁa%% il e 8 lee;
6. 58% 20 3T 1 36T 5,05 B (- I 500 (; 1), BBEYU A 8lo1-6.99 (m,

Yethyl]- N- propyl acet
2H), 7.22 (m, 1H). LRMS: m/z 286. Analysis found C, 57.38; H, 6.95; N, 4.67%.

@ 10 C44H20NO3Cl0.33H20 requires C, 57.64; H, 7.14; N, 4.80%.

EXAMPLE 5
6-(3-Methoxyphenyl)}-4-propyimorpholin-3-one

O/YO

/O N\/\

15 Potassium hydroxide (4.2g, 0.07mol), isopropyl alcohaol (500ml) and the amide

from example 4 (17.8g, 0.06mol) were stirred together as an opaque solution
o 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

20 anhydrous magnesium sulphate, filtered and concentrated in vacuo to give the
titte compound as a yellow oil (15.8g, 0.06mol, 100%). 'H NMR (CDCl3,
400MHz) &: 0.96 (t, 3H), 1.62 (m, 2H), 3.36 (m, 2H), 3.51 (qg, 2H), 3.81 (s, 3H),
4.30-4.62 (bqg, 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%.

25 Cq4H4gNO30.1H20 requires C, 66.96; H, 7.71; N, 5.58%.

EXAMPLE 6

2-(3-Methoxyphenvl)-4-propvimorpholine




Sodi um hydroxi de (15.1g, 0.38nol) in water (180nl) was added to the am ne
f r om exanwoe2084/¢sk57289, 0. 08nol ) in dichl or omet hane (500npgragdod el uti on
WO 2004/ 052372 PCT/ 1 B2003/ 005683 65 wé gorously stirred at room tenperature.
Chl oroacetyl chloride (7.22mL, 0.09nmol) was then added and the reaction
m xture stirred for a further 30 mnutes. The |ayers were separated and the
aqueous | ayer re-extracted with dichloronethane (200nl). The organic
extracts were conbi ned, dried over 5 anhydrous nagnesi um sul phate, filtered
and concentrated in vacuo to give the J conpound as a col ourless oil
(17.8g, 0.06npl, 83%. 'H NWR (CDCl 3, ) 5: 0.96 (t, 3H), 1.62 (q,

)

2H), 3.21 (g, 2H), 3.57-3.71 (Qq 2H., 3482 (N 4.01-4.21 (bg, 1H),
7 oh2n 4 H), .91\-6?5?9\(m 2H) 7.(2§(mH)1 H.

4.16 (s, 2H), 5.00 (m 1H), 6.82
LRVS: mz 286. Analysis found C, B; H 6.95; N, 4.67% 10
Cl4H20NGBC ' 0. 33H2O0 requires C, 5™~864; H, 7.14; N, 4.80% EXAWMPLE 5

6- ( 3- Met hoxyphenyl ) - 4- pr opyl nor phol i n-3-one 0 0 15 Pot assi um hydroxi de
(4.2g, 0.0F%ane:teirabydmbyianasepntex (| BbionmihiF 2 (2PAmk Oat9mel) wasaddedpl e 4

(17:99. O S50 U6 BOlTR S SPRLTIRD Houfile SRR DU in g et e
yel I ow r esi1@omipundéal aredirndshdre! ofafiebgér, dve?@lminutbs sTheseadtion ti oned
with water (200m ) then brine (ZOOM%@The organic fraction was dried over

20 anhy@r oneduiggmas brenahite reflws farid beursdhan ¢oplsstand quesghed byrddition gi ve

e R h i S B AT
3H), 4. 30hé dlouritsss résiducdcalficldly %u%ﬁ_end@dﬂﬁ ANIHCY lgéra]%) (cé:ﬁ){lglél)(béforb H, 6.8

(s, 1 H, 7.29 (t,1 . LRV mZ Anal ysis fo . .80; H 7.78;
5. 5204 refluxing for 2.5 hours. The reaction mixture was cooled and dichloromethane

(200ml) added. Layers were separated and the aqueous layer rendered basic

10 by addition of potassium carbonate before re-extracting with dichioromethane
(3 x 1 00ml). The organic extracts were combined, dried over anhydrous
magnesium sulphate, filtered and concentrated in vacuo to give the title
compound as a colourless oil (12.51g, 0.05mol, 84%). 'H NMR (CDCls,
400MHz) 5: 0.95 (t, 3H), 1.59 (g, 2H), 2.05 (, 1H), 2.23 (t, 1H), 2.40 (t, 2H),

15 2.81 (d, 1H), 2?98 (d, 1H), 3.80 (s, 3H), 3.85 (t, 1H), 4.05 (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%. C14H21NO20.5H,0 requires C, 68.82; H,
9.08; N, 5.73%.

20 EXAMPLE 7A

R-(-)-3-(4-Propylmorpholin-2-yl)phenol

Example 7B
S-(+)-3-(4-Propylmorpholin-2-yl)phenol

@

HO N

; 1N



25 C14H1I9NO3' 0. 1H2O requires C, 66.96; H, 7.71; N, 5.58% EXAMPLE 6

2- (3- Met maxauolpesagta) - 4- propyl nor phol i ne WO 2004/ 052372 HRéeh ig3di3ha44395683 66
O ) Borane-tetrahydrofuran conplex ¢1Min THF) (200m, 0.19nol) was added
dropwi se to the norpholin-3-one fromexanple 5 (15.8g, 0.06nmol) in dry THE
(100mM ) under an atnosphere of nitrogen, over 30 mi nutes. The reaction 5

m xture was brought to reflux for 3 hours then cool ed and quenched by

Sacue anaHVEmBrORRE St 280iant el o T Sbtie 38 425 D SRR nep ¢ "
- (400 ) bglps ﬁeafeﬂftb%ﬂuﬂt dcjb“th@rférh%t.ﬁ Aﬁafecwﬁrgttherre fé&ﬁﬁﬁxm?éu%%m ed and

- di chi or onet hane Layers were separated aqueous | ayer
render ed déuied V!llth Wgtmddi@@lh'ﬂjrtheﬂ r}@utrahsedjbyaddﬁ@nalfd\llﬂsmblr(QOnﬂ} &ter act i ng

“over. anny ¥oIstR opRaan seiefala ehieXci e R diriStobiiibans s bacus 1o -

?'Cga g Be Z”d%"’n’ ﬁ.grame& v?é eaulﬁ_@b%a'tﬁé? g?ibh |%vla? aﬁﬁgdrdﬁsq]r?gﬁtes@ﬂ& ) (tlH 'I"VR

H, 2.40 sulphat@,,ﬁltm&@a@dc@dcerﬂtm@d i veeug th givetthe racaig mixtdid) of the85 (t, |

R s S
g_(79)@ . (ﬁ_é%%%? by ﬁ)a .n-g{a?‘??'gﬁ 239%@@)9& AD 288+ 2omh doftfinng BidHETLE 74

S- ( +) 3- (mtﬁrlmmheorsppmpyhalbohb) whethplanine (70 30: 0.05) to give enantiomer 1
A 10 (ee > 99.5%) and enantiomer 2 (ee> 99%). Each enantiomer was purified by

column chromatography on silica eluting with dichloromethane: methanol (95:5)
to give enantiomer 1(7a) (3.02g, 0.014mol, 39%) and enantiomer 2 (7b) (3.15g,
0.014mo!, 40%) as colourless oils. Enantiomer 1 (7a): '"H NMR (CDCls,
400MHz) 8: 0.96 (t, 3H), 1.60 (q, 2H), 2.13 (t, 1H), 2.31 (t, 1H), 2.41 (t, 2H),

15 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 (CDCls, 400MHz) &: 0.96 (t, 3H), 1.60 (g, 2H); 2.13 (t, 1H), 2.31 ({4,
1H), 2.41 (1, 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-

20 HY.

Qd

EXAMPLE 8

R-{-)-3-(4-Propyimorpholin-2-yl)phenol hydrochloride

HCl

25 Enantiomer 1 (7a) of example 7 (3.00g, 0.014mol) was dissoived in diethy!
ether (180ml) and hydrogen chloride (2.0M solution in diethyl ether) (10mi) 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



HO N 25 WD 2004/ 052372 PCT/ |1 B2003/ 005683 67 Hydrobrom c acid (250nl) and

the ani 0 Sodsho gﬁlﬁxarrpl e 6 (8.62g, 0.03nmnl) were heat eg-ri@do8/bisss t 0get her
for | hout "After cooling the reactign mxture was diluted wth water

(100m ) then neutralised by addition of NHACH (20m ). The yell ow-opaque

sol ution was then extracted with dichloromethane (2 x 100m ). 5 The organic
extracts were conbined then dried over anhydrous nagnesium sul phate,
filtered and concentrated in vacuo tg give the racem c mxture of the title

conpound VUhitQaS@@ (Dh18¢4 0.012med, 905 D 3HINMR 80P 400NEHE) & b (hatd,

i Un hoxand! (FegkPoagt? B TRRATEW @Fﬁ&#éﬁn(ﬂ%% 60, 265o8P1iE e "0

enant i onef 24 (éoﬂew ?1?8 ik Eii?'@' y i 'Seoe[rﬁfgs 21H)es>8:9@fVé1H)E¢02n NapRi omer Was-

purified by "columm rorrato rap a el'Uting wi th di chlorofethane:
met hanol L(%S&S)nlztﬂZJ(Md'i e)nhnalyelsﬁouaq Ca o9 B4:0497.96; Dl Hridfh%. 39% and

T SR NSEp oS rayies 6, D652 d%maﬁ @%8%:53 Ob e Snantiomer 1
> 31 15 2. 85 1H, 3.02 1H, 3.90 (t, 1H).
4.02 Eéd,(ﬂﬁ‘?’@.ﬁ%ﬁf"cﬁ’ %ﬁ"," 6.78 (d,(lH),H)6.80 (s,( 1 H)H? 6.91 (c(jf 1 I|:|)|)
7.20 ( ; A SAMPLE\GF THE PILE(COMPOURTIWASIRE CRYSTALLISED\SR (D03, "
2 2 o/ ABOURIDIFEUSION USING AMBEHANG:HDIETHYA. ERHER MIX aNBANG

N

hydr ogg! OSTEREOQ-ImlsmY ORTHECTHLELCOMPOUNDWAS PETERMINED 0. 014

was di ssol ved in diethyl 1
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
o) NH,

-~

O

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 suiphate, filtered and concentrated in vacuo to give the



et her (180nl) and hydrogen chloride (2.0M solution in diethyl ether) (10nil)
was added 200fres26@action mxture was stirred at room t esPRiBheYRsé8 30

m nutes, then the solvent was decanted and dried in vacuo, giving title
conpound as a WD 2004/ 052372 PCT/1B2003/ 005683 68 white solid (3.115g,
0.012nol, 90%.1H NVR (CD3CD, 400MHz) S: 1.06 (t, 3H), 1.81 (m 2H), 3.02
(t, 1H), 3.16 (t, 2 3.20 (t, 3.60 (t, 2H), 4.26 (d,

H) , 1H, 4.01 (t, 1H),
. retombebhe gt paisyaionbt (ada o 8rensiaety WA eDerdso, 5
- (Vet hanol “TOVEIAR: ZETA Y %G ﬁﬁf@%ﬁ%@@“&%ﬂ%ﬁﬁ&? 3 €t seo

‘BY VAPOURS,DIHFUBMS! st ME8 AMMETHANCL: DI ETHYL ETHER M X AND AN  X- RAY

" CRYSTAL STRUCTURE OBTAI NED. THE ABSOLUTE 10 STEREOCHEM STRY OF THE TI TLE

- COVPOUND WAS DETERM NED FROM THE DI FFRACTI ON DATA BY THE METHOD OF FLACK!
AND V\A§~:'9 %&? VE AN 'R CONFI GURATI ON. REF 1: H. D. FLACK, ACTA CRYST.
1983, 439, - 5 EXAMPLE 9 2- Ami no-1- (3, 5-di net hoxyphenyl ) et hanol OH
NH2 Prepared follow ng the same nethod as for exanple | starting from3,5
20 di et hokiZsEhzdimethoxyphendpd-hyirOxdrathyllprépioanantigé | uxi ng in 6M HO (aq)
the reaction mxture was cool ed and exiracted with diethyl ether (2 x
80ml). The organic |layers were discar apd the aqueous | ayer basified by
the addition of potassium cagbon he aﬁﬁeou resi due was then extracted
with ethyl -~

S

O

Prepared following the same method as for example 2 starting from the amine
in example 9 (3.41g, 0.017mol). The crude reaction mixture was puirified by

10 column chromatography on silica eluting with dichloromethane: methano! (95:5)
to give the title compound as a bright yellow oil (3.08g, 0.012mol, 70%). 'H
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:
mfz 252 (M-H"),

15
0 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
20 example 10 (3.06g, 0.012mol) to give the title compound as an orange oil
(2.72g, 0.011mol, 94%). "H NMR (CD;0D, 400MHz) &: 0.95 (t, 3H), 1.56 (m,



acetate (3 x 70ml). The organic extracts were conbined and dried over 25

anhydr ousygegagskirmn sul phate, filtered and concentrated 1'5('?'1‘1@6659(!0%&39' ve the
WO 2004/ 052372 PCT/ 1 B2003/ 005683 69 #jtl e conpound as a pal e yellow oil

(3.47g, 0.018mol, 59% . NWR (CD3OD, 400MHz) 8: 2.77 - 2.86 (m 2H), 3.78
(s, 6H, 460 (m 1 H, 6.38 (s, 1 H, 6.52 (s, 2H. LRVS: mz 198 (M H+).
5 EXAMPLE 10 N-f2-(3, 5-dinethoxyphenyl)-2-hydroxyethyl]propionamde OH H
O Preparedfollovvln rrenethod as_ for | e tartln fromthe
anmine in2kla 16("941» 367; b 2h), Pnid s %He“gmgPHEé%@g&ﬁ HT')(- Pt (Bas
purified ?@1@ Rﬂ% graphy on silica eluting with dichloronethane:
nmet hanol 5‘ o Qi ve t|tIe conpound as a bright yellow oil (3.08g,
0. 012nol , 70% 1H NI\/R(CDCIS 400MHz) 8: 1.18 (m 3H), 2.24 (m 2H), 3.34
(m 1 H, ij? 1H), 3.81 (s, 6H), 4.80 (dd, 1H), 5.95 (bs, 1H), 6.39
(s, 1H), EMMP ). LPMB: mz 252 (MH). 15 3 EXAMPLE 11 1-(3,

5-di nmet hoxyphenyl ) - 2 propyl am noethanol OH HOI ,0O Prepared follow ng

th ; X : q 10 ( 3. 0649,
(he Detnog ERigrON-LX39R B SRRLERE 10 (3. 06

Prepared following the same method as for example 4 starting from the amine
in example 11 (2.70g, 0.011mol) to give the title compound as a yellow oil
(3.56g, 0.011mol, 100%). "'H NMR (CDCls, 400MHz) 5: 0.92 (t, 3H), 1.61 (m,

10 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-Dimethoxyphenvl}-4-propyimorpholin-3-one

/O N\/\

15 -
Prepared following the same method as for exampie 5 starting from the amide
in example 12 (3.544g, 0.011mol) to give the titte compound as a yellow oil
(2.44g, 0.009mol, 78%). '"H NMR (CDCls, 400MHz) 3: 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,

20 1H), 6.42 (s, 1H), 6.53 (s, 2H). LRMS: m/z 280 (M-H™).



(2.72g, 0.011 nol, 94% . 1H NWR (CD3CD, 400MHz) 6: 0.95 (t, 3H), 1.56 (m WO
2004/ 0529%220093832582003/ 005683 70 2H), 2.61 (m 2H), 2. F&nf&ioos?dﬁ%&ss?’ 78 (s,
6H), 4.70 (t, 1 H), 6.38 (s, 1 H, 67p1 (s, 2H). LRVMS: nmz 240 (M H+).
EXAMPLE 12 5
2- Chl oro- N-r 2-- (3, 5-di net hoxyphenyl ) - 2- hvdr oxvet hvl | - N- propyl acetamde CI O
OH/O1 \ N Prepared followi ng the sane nethod as for exanple 4 starting
fromthe anmine in exanple 11 (2.70g, 0.011 nol) to give the title conmpound
as a yellowoil (3. 569, 0.011nol, 100%. 'H NWR (CDCI 3, 400MHz) 6: 0.92 (t,
1.61 S(?@A%ﬂ,ﬁ% .20 (m 2H), 3.51 -3.64 (m 2H), 3.80 (d, 6H), 4.13
(s 2H) E 6.40 (m 1 H), 6.55 (s, 2H). LRVMS: nfz 316 (M H+).
EXAMPLE 13 6-(3, 5-Di nethoxyphenyl)-4-propyl norpholin-3-one MD O 15

Prepared 2aB|3mimethiok pdmdephdiineexanpl e 5 starting fromthe am de
In exanmple 1 . 54Q, o [0 gllve the title conmpound as a yell ow oil

(2. 449, 0.009rmol, 78%. 1H NI\/R(CDCISO%BAEIZ) 6: 0.94 (t, 3H), 1.61 (m
(

2H), 3.30 (m 2H), 3.49 (m 2H), 3.80 , 4.30 (d, 1H), 4.42 (d, 1H)),
4.73 (dd, 20 1 H), 6.42 (s, BbH 53 H) . ARVE: mz 280 (M H#). VO
2004/ 052372 PCT/ | B2003/ 005663

0

3 5 Prepared following the method as for example 6 starting from the amide in
example 13 (2.42g, 0.009mol). After refluxing in 6M HCI (aq) the cooled
reaction mixture was extracted with diethyl ether (2 x 80ml). The organic layers
were discarded and the aqueous basified by addition of potassium carbonate.
The aqueous residue was then extracted with ethyl acetate (3 x 80ml) and the

10 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 (CD30D, 400MHz) 5: 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

15 (M-H").

EXAMPLE 15A

R-5-(4-Propvimorpholin-2-ylbenzene-1, 3-diol
Example 15B
20  §-5-(4-Propyimorpholin-2-yl}benzene-1, 3-dial

o™

HO N\/\

OH



EXAMPLE 14 2- (3, 5-Di net hoxyphenyl ) - 4- propyl nopholine 5 Prepared follow ng
the method as for_exanple 6 starting fromthe amde in 2. 4249,
0. 009nol )’V.Omﬂl”g?npefl uxing in 6M HCl (aq) the cool ed rggiﬁﬁ%giﬂéi?%re was
extracted with diethyl ether (2 x 80nt). The organic |ayers were discarded
and the aqueous basified by addition of potassium carbonate. The aqueous
resi due was then extracted with ethyl acetate (3 x 80m) and the 10 organic

extracts conbi ned, dried over anhydrous magnesi um sul phate, filtered then

concent r aPasharad fekoWingheisaend Rsuté igls! fer exappland saartingrfﬂim the@yme oi |
(2.14g, 0.008mol, 93%. 'H NVR (CD3OD, 400M4z®§a: 0.9

| _ .95 (t, 3H), 1.58 (m
2H), 2. o1dimethexypheryl zompaundingxampled 4(¢1.0 Q-O%ml)(mymg%,trﬂg. 93 (d, 1

3018 B8y B 5% brbwdol A 1 urkbi 169 ForéSenbinmefl 49 (5

R-5- (4- Pr@Byd 8BpaRALH byZhila) Eﬁib?ﬁét@gﬂapf%*(@tﬁialpﬁ&%ﬁ?m *3BrR@ column
S-5- (4- Propyl nor phol i n-2-yl') benzene-1, 3-diol = O HO OH4 WO 2004/ 052372
PCT/ | B2ooglutiogedith hezame:dpaprepyr alcokok (P:t2HD te give eoantomer fldiSekampl e 7

1205110 14 S50 B i FLAEERNGIL SOTBRVAC ph Aae (1 005,
(Ot + ol paRrokF ofiS ChaiErher 1 768 SRR EDIYOTADORHAY. 006 QOB 58 |
(80: 20) {m, BHY<2 Enant M@ 20(dtL5H), 2.85 (Q2H), Rl >2 32 GUIRHRIBISRIANt | oNEr 2
(130) (5 3159 Gb %6 110, 438 (d3>1H), 6.18 (¢, 1H), 6.26 (5, 2H). LRMS: miz 238 (M- -
10 H"). Enantiomer 2 (15b): "H NMR (CD30D, 400MHz) &: 0.95 (t, 3H), 1.58 (m,
2H), 2.01 (t, 1H), 2.20 (dt, 1H), 2.38 (t, 2H), 2.80 - 2.92 (q, 2H), 3.78 (dt, 1H),

3.98 (dd, 1H), 4.38 (dd, 1H), 6.18 (s, 1H), 6.25 (s, 2H). LRMS: m/z 238 (M-H").

EXAMPLE 16

15 4-Fluoro-3-methoxybenzaldehyde

(4-Fluoro-3-methoxyphenyl) methanol (5.00g, 0.03mol) and manganese dioxide

(33.4g, 0.38mol) were stirred in dichloromethane (100ml) under an atmosphere
of nitrogen, at gentle reflux for 16 hours. The cooled reaction mixture was then

20 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%. CsH;FO, requires C, 62.34; H, 4.58%.

25 EXAMPLE 17

2-Amino-1-{4-fluoro-3-methoxyphenvilethanol




brown oils. Enantioner 1 (15a): 1H NVR (CD30D, 400MHz) 6: 0.96 (t, 3H), 1.58
(m 2H), 2.01 (t, 1H), 2.20 (dt, 1H), 2.37 (t, 2H), 2.81 - 2.92 (m 2H),
3.89 (dt wdddyps23709 (dd, 1 H), 4.38 (dd, 1 H), 6.18 (teciighesfosed (S, 2H).
LRVS: mz 238 (M 10 H+). Enantioner 72 (15b): 1H NWMR (CD30D, 400MHz) 6: 0.95
(t, 3H, 1.58 (m 2H), 2.01 (t, 1 H), 2.20 (dt, 1 H), 2.38 (t, 2H), 2.80 -
2.92 (q, 2H, 3.78 (dt, 1 H, "'3.98 (dd, 1 H), 4.38 (dd, 1 H), 6.18 (s, 1
H, 6.25 (s, 2H). LRVMS: nfz 238 (M H+). EXAWMPLE 16 15

4- Fl uor o- 3- met hoxybenzal dehyde tr0 F (4-Fl uoro-3-nethoxyphenyl) nethanol
(5.00g, 0.03nmpl) and manganese ldl oxide ¥B3.4g, 0.38nmol) were stirred in

di chl oromet hane (100m ) under gn atnosph
for 16 hours. The cool ed reacti or
arbacel and concentrated in vacuo give the title conpound as a white
solid (4.18g, 0.027nmol, 85%. R CDCl 3, 400M—|z) 6: 3.96 (s, 3H), 7.23
(d, 1 H, 7.43 (m 1 H, 7.50 (d, 1 H 9.91 (s, 1 . Mt: 61-63C. Analysis

22 At no- 1 Preatep foidhvig the KBS floth iy E@ﬁe@m@%ﬁévffﬁ‘ggw%ﬂ&% APLE 7
PCT/ | B200 e 82 nzameafwe((zmlrgla 0Fmat. eqdﬁénﬂéﬂukmblm\@l\mmalr(aq;ﬂ@ met hod as

for exanple startin rom 4-fl uoro-3- nethoxybenzal dehyde (

0. 03nol ). r%qtl@n m%turewaﬁgcwedmnd@xtmﬁqdwﬁadleféwbemﬁ (%&‘Qma Wa@ cool ed

(i scar Seadtgn vent Bl o Blel ahd i dddes RIS RaRPREbYY eSSt

potassium carbonate. The aqueous residue-was then extracted with ethyl

re pphy nitrogen, at gentle reflux
df e~ wds then 20 filtered through

@ acetate (3 x 80mi). The organic extracts were combined and dried over
anhydrous magnesium sulphate, filtered and concentrated in vacuo to give the
title compound as an orange oil (2.36g, 0.013mol, 47%). 'H NMR (CDs0D,

10 400MHz) &: 2.80 —2.91 (m, 2H), 3.86 (s, 3H), 4.64 (m, 1H), 6.89 (m, 1H), 7.03
Tt 1H), 7.11 (dd, 1H). LRMS: m/z 186 (M-H")."

EXAMPLE 18

N-[2- 4—Fluor0-3-methox:; henyl)-2-hydroxyethyl]propionamide
l OH
H

15

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,

20  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

25 1-(4-Fluoro-3-methoxyphenyl}-2-propylaminoethanol




pot assi um car bonate. The aqueous residue was then extracted with ethyl
acetate (3 x 80ml). The organic extracts were conbi ned and dried over

anhydr ouWO0g#e831m sul phate, filtered and concentrat edPEFRIBHEIBOHH gi ve the
title compound as an orange oil (2.38§, 0.013nol, 47%. 1H NMR (CD3CD, 10
400MHz) 8: 2.80 -2.91 (m 2H), 3.86 (s, 3H, 4.64 (m 1H), 6.89 (m 1H),

7.03 (t, 1 H, 7.11 (dd, 1 H. LRVs: mz 186 (M H+). EXAMPLE 18

N-f 2- (4- Fl uor o- 3- met hoxyphenyl ) - 2- hydr oxyet hyl | propionanide OH O~ N F |

O 015 Prepared followi ng the sane netkgd as for exanple 2 starting with the
amne fromexanple 17 (1.32¢g, 0.007noj ). Fhe crude reaction m xture was
purified by colum chronmat d@ a0 Ll e ILng with ethyl acetate: .
pentane (2:1) to give the titl]e pound as a yellow oil that crystallised -
on standing (0.599, 20 0.002nol %9 . 'H NVR (CDCI 3, 400MHz) 8:1.18 (t,

3H, 2.24 (q, 2H), 2.58 (bsF“1Hv"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). LRVS: mz 242 ;
(MHH). E hiedRldwirg the samemethodrishiox examplé B-Sartingpwitanheagtidenol WO
2004/ 052372 PCT/1B2003/005683 74 O FE Prepared followng the same net hod
as for exdrgnexampleBi(B§oNg: B-42remeh. Adter rethmxiag imBMHEE (gthey, 2. 42mmol ) .

ext 1 act oo TRPCENDHT Wes 0P 8 exfBdtedd i Bethyf 8P 2 kU, e

5 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 50ml). The organic extracts were combined and dried over

anhydrous magnesium sulphate, filtered and concentrated in vacuo to give the

title compound as a pale yellow oil (448mg, 1.97mmol, 81%). H NMR {CD30D,
10  400MHz) &: 0.96 (t, 3H), 1.58 (m, 2H), 2.63 (m, 2H), 2.79 (d, 2H), 3.96 (s, 3H),

4.77 (¢, 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-hydroxyethyl}-N-propylacetamide
Cl

' OH
O N~

F
15
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.

20 EXAMPLE 21

6-(4-Fluoro-3-methoxyphenvl)-4-propyimorpholin-3-one




5 organic | ayers were discarded and the aqueous |ayer basified by the

addi ti on wb 20amksFsi um car bonate. The aqueous resi due cted
with ethyl acetate (3 x 50ml). The ojigani c extracts vvew?gﬁgjgﬁﬁlsﬁﬁe%&:nd dried
over anhydrous magnesi um sul phate, filtered and concentrated in vacuo to
give the title conmpound as a pale yellow oil (448ng, 1.97mmol, 81% . 1H NWR
(CD3OD, 10 400MHz) 8: 0.96 (t, 3H), 1.58 (m 2H), 2.63 (m 2H), 2.79 (d,

2H), 3.96 (s, 3H), 4.77'(t, 1H), 6.90 (m 160 7.03 (t, 1H, 7.11 (d, 1H).
LRVS: mz 228 (M H+). EXAWMPLE 20

2-Chl oro-N-f2-(4-fl uoro- 3- nét hoxyphenyl ) - 2- hydr oxyet hyl | - N- pr opyl acet am de

C Oc:rt 15 Prepared fol Oqw ng e ; as for exanple 4 starting
with the amne from exanple 84g, 4.00mmol) to give the title conpound
as a yellowoil (0.97g, 3.00ny 87% . LRVE: nmlz 304 (MH+). This was
taken on crude. 20 EXAVPLEFZ1

6- (4- Fl uor o- 3- net hoxyphenyl ) - 4- pr opyl nor phol i n- 3- one WD 2004/ 052372

PCT/ | B20@RrepabdBillowing tHe sdine imetho® ds for exBrrgie Gestaitinl with the bhfdeane

nmet hod as for exanple 5 starting with the am de from exanple 20 (0.96g,

3. 00nmol Yfrars exemple 289 ©:98% Pmpnaihtogive the fitle gommnoundrsa yellowsiinmol |

759 - H N4 I AGmmbI %), 1B NRIR foblots, Adbmids % o8 (¢, 3h), 1.62 (m,
5 2H), 3.33 (m, 2H), 3.48 (m, 2H), 3.91 (s, 3H), 4.34 (d, 1H), 4.43 (d, 1H), 4.76
(dd, 1H), 6.85 (m, 1H), 7.01 - 7.08 (m, 2H). LRMS: miz 268 (M-H").

D

EXAMPLE 22

2-{(4-Fluoro-3-methoxyphenyvi)-4-propyimorpholine

| o

0 N

10 F
Prepared following the same method as for example 6 starting with the
morpholin-3-one from example 21 (633mg, 2.37mmol). After refluxing in 6M

. HCI (aq) the reaction mixture was cooled and extracted with diethyl ether (2 x
o 20ml). The organic layers were discarded and the aqueous layer basified by the

15 addition of potassium carbonate. The aqueous residue was then extracted with
ethyl acetate (3 x 20mi). 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 (652mg, 2.18mmol, 92%). "H NMR (CD30D,
400MHz) 8: 0.95 (t, 3H), 1.58 (m, 2H), 2.02 (i, 1H), 2.22 (dt, 1H), 2.38 (t, 2H),

20 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-yi)phenoi




5 2H), 333(m 2H), 3.48 (m 2H), 3.91 (s, 3H), 4.34 (d, 1H), 4.43 (d, 1H),
4.76 85 1 , 7.01 - 7.08 2 Q8. (M
EXAIVPLE ?@O%Zﬁzuoro(g] met E?)xyphen ) - 4- pr(()B]yI mﬁ?pho%@ﬂﬁ%&”@ EF‘J( H)

10 Prepared follow ng the sanme rrethoékas for exanple 6 starting with the

nmor phol i n-3-one fromexanple 21 (633ng, 2.37mmol ). After refluxing in 6M

HCI (aq) the reaction m xture was cooled and extracted with diethyl ether (2
X 20ml). The organic |layers were discarded and the aqueous | ayer basified
by the 15Eaddiplé @8Bof potassium carbonate. The aqueous residue was then
extracted . The organic extracts were conbi ned
and dri edScuk a7 driarid Oy stilpihiar e filtered and concentrated in
vacuo to give the title corrpound as a y;lgw oi |l (552ng, 2.18mmmol, 92% . 1H .

NVR (CD30D, 400MHz) 3: 0.95 (t, 3H), @'58m 2H), 2.02 (t, 1H, 2.22 (dt,
1H), 2.38 (t, 2H), 20 2.85 (d , 2493 (d, 1 H, 3.80 (m 1 H, 3.84 (s,
3H), 4.01 (dd, 1 H), 4.50 (8§ _¥H 6~88 'Z‘w 7.02 (t, I H, 7.09 (d,’
1 H. LRMS mz 254 (MH). EXA
R-(+) - 2- Fl uor o-5- (4- propyl nor pht
PCTI 1 B2003/ 005683 76 Exanplié 23B

Ste) - 2- Fl uor o- 5- (4- propvl nor phol i n-2-vl )phenol O) HO\ N-~ Prepared
fol | ow nngwrgarf@llwmmee@m@ mathed@sdor example detafting with the peisole

5 from example 22 (200mg, 0.789mmol). The crude reaction mixture was purified

by column chromatog'raphy on silica eluting with dichloromethane: methanol

-vl )phenol WD 2004/ 052372

{90:10) to give the title racemic compound as a dark yeliow viscous oil (149mg,

0.62mmol, 79%). The enantiomers were separated by chiral chromatography
(Chiralpak AD 250 * 20mm column) eluting with hexane: isopropyl alcohol: (90:

10 - 10) to give gnantiomer 1 (23a) as an opaque oil (15mg) (ee > 99.5%) and
enantiomer 2 (23b) as a crystalliﬁe solid (16mg) (ee> 99%). Enantiomer 1
(23a): "H NMR (CD30D, 400MHz) §: 0.95 (t, 3H), 1.58 (m, 2H), 2.01 (t, 1H),
2.21 {dt, 1H), 2.37 (t, 2H), 2.82 - 2.97 (bq, 2H), 3.78 (dt, 1H), 3.99 (dd, 1H),
4.43 (d, 1H), 6.78 (m, 1H), 6.29 -7.01 (m;‘.'-"2H). LRMS: m/z 240 (M-H"). ap =

15 +b.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"). op = -0.40 (Ethanol 1.00mg/ ml).

20 EXAMPLE 24

2-Amino-1-(4-benzyloxyphenvllethanol

©/\o

OH
NH



5 from exanple 22 (200ng, 0.789mvl). The crude reaction m xture was

purifi edwdgooaosaznn chromat ography on silica el uting w pfy k6605 t hane:
met hanol (90:10) to give the title racem c conpound as a dark yellow
viscous oil (149nmg, 0.62mol, 79% . The enantioners were separated by
chiral chromatography (Chiral pak AD 250 * 20nm col um) eluting with hexane:
i sopropyl alcohol: (90: 10 10) to give epantioner | (23a) as an opaque oil

{oonboss Pofassiin cance (2058, 04 TmaliRhdaeBninsne)it {io fimaby 1. 53
(m 2H), 78%{38%&5%0‘_\{)&1"'?1 vgagté @)rﬁfﬁ"&w@dﬁwﬁ ?éeﬁttlhpéﬁgyéo%%ald%h&ée(gqéé

- 7 01_ (m (32:9g, &R&Bmalrﬁbllﬁ%@d(wrméﬂlyl e#her('ll(mm[) ’Hﬁe(rEad:twrodnn&urﬁMaé m).
Enantioner 2 (23b) %Hﬂ)h%ggmoor 4PnONHZ er8t actn’ 1.58 in 2H)
4218(% gtd giifye Z'QQEO‘Q Y yrszy ? tenyp QW@E@!@' ?’Ftlb' 'QW'@"?'@IW 1H)
s S 7 :{%ﬁ%‘?ﬁ%ﬁ?"bﬂ"‘b T4 gohBedfaneaydis Woreitied busufidious 5,

2- Ami no- 1 aw salphaite, rfilteyed bad @ontthinNied iR Vé@anG@\QﬁﬂWZ
PCT/ 1 B2003/ 005683 .77 Pot assi um cyani de 31npl ) and anmoni um

20. 15
chl ori de E¥@chydrip intermediatamsea wellow ol (3412929&4 mad0P%)t thehi ch was added

(1oont) . HAERS har dRsdlfea h 437 TRE) 35%‘&?%‘*@ PRt e sEl e | oo

t errper at UEeMpRHOI26. &L, IMEREINBY wid ﬁd@édlynhéire@@ﬁbﬁtrﬁnxﬁﬁemé@wﬂwed Téwe2 conbi ned
«@ani C | ayers were dried over anhydrous nesi um sul s)hat e, filtered and

nterdOr aheurs before heingaupnabedth E,rgeémﬂw&#é )i MY mbavasaddgd| | ow
solid (34 4@wel By B et 38/ addfhe reaction mixture was stirred for 2 hours until

the exotherm subsided. The reaction mixture was then concentrated in vacuo

and the residue diluted with water (100ml). The aqueous solution was then
basified by addition of NH4OH (30mi), and extracted with ethyl acstate (3 x

15 150ml). The organic extracts were dried over anhydrous magnesium sulphate,
filtered and concentrated in vacuo to give the title cbmpound as a white solid
(24.8g, 0.10|‘no|, 73%). 'H NMR (CDCls, 400MHz) §: 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, 7H}. |
LRMS: m/z 244 (M-H").

20

9

EXAMPLE 25

M-[2-(4-BENZYLOXYLPHENYL)-2-HYDROXYETHYL)PROPIONAMIDE

H
N\ﬂ/\
O
Sk
25 The amine from example 24 (24.8g, 0.10mol) was dissolved in dichloromethane

(700mi) and to this was added triethylamine (20.86ml, 0.15mol). The reaction
mixture was stirred and cooled to 0°C, before propionyl chloride (7.12ml,



cyanohydrin was then dissolved in dry THE (300nl) and borane-net hyl sul phide
conpl ex (W& z 28nmol ) was added. The reaction m xtur ed for 2
10 hours ‘ﬁgfzgtﬂﬂ%%zng quenched wi th ngt hanol (SOM ). V\atlgcrfl@gwﬂgév%s added
foll owed by c.HCI (40nl) and the reaction mxture was stirred for 2 hours

until the exotherm subsided. The reaction m xture was then concentrated in
vacuo and the residue diluted wth water (100m ). The aqueous sol ution was
then basified by addition of NHAOH (30m ), and extracted with ethyl acetate
(3 x 15 151)&&3010?1/7%908@@@ drepwisgct he reactiany mbdurg \vas Ahey edlowedtagvars um

= i o sdpiraotitaiihfafisS BRE b BAFE vousRRMhB WA ANFIC) Baf GIEB(bs. *°
3H), 281 difateh 00O Thdroabtin e Was theh exraliec itn2) . 6.95 (d 21,

7.22-7.45 (m 7H) M H+) . 20 EXAWP
N- [ 2- ( 4- BehehoonethaasNB)x 200mbDRoxdYiEEHcdmipiRes argRncheyersHdriedoaEr The ani ne

from exanpl 4 (24.8qg, 0.10npl di ssaol,ved in dj chioronethane 700mL)
and 't o 3 nasyatos athestion AyIPLRI oS BB ESTEE R In i dive i

m xture | B Y 7056 RO9BIRN | Qy (7.12m, WO
2004/ 05233%‘%@?%%%3?88%%%@“8% 0%%2%01)@/\@5 adde’%:l(:‘m(?r6 Zp\?\j fglgm The reaction
m xt ure wdE€DCgMOONIdmps: 1.d0whr3H), Rol9 (mpBH e 8182-3148 @nodid), 4.81 lfo21d),bef or e
guenching with 3 Cl (a 0 and er ( m The reaction m xture
was then kil 48k Mt/\#tg% (%é?f:‘ﬁi t‘&aﬂﬁw!a‘%w-%—é%&w{%fza?ﬂﬁ tMd donbi ned
organic layers dried over 5 anhydrous nmagnesi um sul phate, filtered and
concentrated in vacuo to give the title conpound as a clear viscous gum_

(27.5910 0.ERAMPLE 26% . ' H NW\R

1-(4-benzyloxyphenyl}-2-propylaminoethanol

OH
(o
To the amide from example 25 (27.5g, 6.092mol) in dry THF (100ml) was
added borane-methyi sulphide complex (17.5ml, 0.18mol) and the reaction

H
N

15 mixture was stirred at reflux for 2 hours. The reaction mixture was cooled then
quenched with methanol (30ml). Water (50ml) and c.HC! (35ml) were added

and the reaction mixture stirred unil all bubbling ceased before concentrating in
vacuo. To the residue water (250ml) was added, before basifying by addition of
NH,OH (30mi). The aqueous layer was extracted with ethyl acetate (3 x 200ml)
20 and the combined organic extracts dried over anhydrous magnesium sulphate,
fitered and concentrated in vacuo to give the title compound as a white solid
(26.1g, 0.09mol, 99%). 'H NMR (CD30D, 400MHz) 5: 0.95 (t, 3H), 1.58 (g, 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").
25
EXAMPLE 27

6-(4-benzyloxyphenyl}-4-propylimorpholin-3-one




(CDhCl 3, 400MHz) 8: 1.10 (t, 3H), 2.19 (g, 2H), 3.32-3.43 (m 4H) 4.81 (s,
5. IWo(2094/d5239, 6.99 (d, 2H), 7.25- 7.42 (m 7H).

10 EXAMPLE 26 1-(4-benzyl oxyphenvl)-# propyl am noet hanol

am de fromexanple 25 (27.5g, 0.092nol) in dry THE (100m ) was adde

2H),

bor ane- net hyl

(MH").
To the

d

sul phi de conplex (17.5nil, O.18nol) and the reaction 15 m xture

was stirred at reflux for 2 hours. The reaction m xture was cool ed then
guenched with nethanol (30m ). Water (50ml) and c.HCl (35m) were added and
the reaction mxture stirred until all b 2ased before concentrati ng

in

addition of NH4AOH (30m ). The aqueous

vacuo. To the residue water (250m) aded before basifying

acetate (3 x 200m ) 20 and the conh dyorgarii c extracts dried over

anhydr ous magnesi um sul phat e, filt
the title conpound as g-fkite
400MHz) 8: 0.95 (t, 3H)

(dd, 1H),
LRVS: nmz 286 (M H+)™

2H)

nmor phol i
hydr oxi d

-

<5

10

15

20

(g; 2H), 2.62 (m 2H), 2.81 (m 2H),
5.05 (s, 2H), 2
25 EXAMPLE 27 6-(4-benzyl oxyphenvl)-4-pro

and concentrated in vacuo to give
oy d 6.1g, 0.09nol, 99% . 'H NWR (CD3CD,

4.72

pel

25‘?‘19“?“”8”‘@%38?%3 Ot W tat (ot wag agteg e abifle ™

exanpl e Foro2fabuple 260@E0g, 0.00rekbDL)tin drobﬂm‘bhmihal(ld()m&mi)eamﬂ theesalation i on

vigorously stirred at room temperature. Chloroacetyichloride (8.6ml, 0.11mol)
was then added and the reaction mixture stirred for a further 60 minutes. The
layers were separated and the aqueous layer re-extracted with
dichloromethane (200mi). The organic extracts were combined, dried over
anhydrous magnesium sulphate, filtered and concentrated in vacuo to give a
colourless oil. Potassium hydroxide (15.0g, 0.27mot), isopropyl alcoho! (400ml)
and the colourless oil residue were stirred together as an opaque solution with
water (30ml) for 2 hours. The reaction mixture was concentrated in vacuo and
the vellow residue dissolved in ethyl acetate (200mi). 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) &: 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-propylmorphoiine

(d, 2H), 7.24 (m 3H), 7.35 (t, 2H), 7.41 (d,



vigorously stirred at roomtenperature. Chioroacetyichloride (8.6nl, 0.11
mol) 5 ed and the reaction mxture stirred fg er 60

m nut esvﬁﬁ'ﬂamfbg?g?s were separated apd the aqueous Iaygéy@zélﬁ g“@?ed W th
di chi oronet hane (200mLl). The organic extracts were conbi ned, dried over
anhydr ous magnesi um sul phate, filtered and concentrated in vacuo to give a
colourless oil. Potassium hydroxide (15.0g, 0.27nol), isopropyl alcohol
(400mL) 10 and the colourless oil residue were stirred together as an opaque
sol uti on Riggareddibltowiodne pafme mathorias forléxamplac26 wﬁhrthmmomhﬂu-&

concentrated,in vacuo, a el | ow e5|du d solved in eth acet ate
(200nt) . M BofRexpaPlS E?éﬁé@gmbt%W@ B?Q(VQ ﬁletmpwn%és 00m ). The

f d | d d
Conaant + AL M8 37 CHsHE] HOA) SHOMPIRRONCH, YoMLY Pos (L Py 5 ="
(19.9g, 04 Qs@r‘(ql H§72©06 aHmva zqasl =’I3H) meswaa)za) zOBSE(dHH 32491 (a 6R)( m

dd
??)4 ?5343 (ds%) @02 ﬁcﬁq.,w) 31527(d413 1}111 511? (s, emss g(enét,zzu evzzmw ks

EXAMPLE 2 V. 4- propyl norpholine O- O WO 2004/ 052372
PCT/IBZOO%PO%@&W%"#?&%@M i‘l | owi ng the sane nethod as for exanple 26
with the norpholin-3- one fromexanple 27 (19.9g, 0.061 nol) to give the
title conpound as a <colourless oil (17g, 0.055nm01, 90% . 1H NWMR (CDCl 3,

400MHz) SEXAMBLE(293H), 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 (dt, 1 H), 4.02 (dd, 1 H),

gigz((wfﬂ;!-fi*@i 5| 05 é%ﬁn?ﬂj?/npt%n%? (t, 2H), 7.24-7.42 (m 7H). LRVE: iz
o/ﬁ
N\/\

10 HO
Benzyl ether from example 28 (3.0g, 9.64mmol) was dissolved in methanol
(150mil) and 10% palladium on charcoal {800mg) 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

15 to 80°C untit 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 (CDCl3, 400MHz) 8: 0.91 (t, 3H), 1.58 (g, 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),

20 4.57(d, 1H), 6.79 (d, 2H), 7.21 (d, 2H). LRMS: m/z 222 (M-H").

EXAMPLE 30

2-Bromo-4-(4-propvimorpholin-2-vi)phenol

'

Br N\/\

HO



4- (4-Propyl norpholin-2-yl)phenol 10 HO Benzyl ether from exanple 28 (3.0g,
9. 64mvol worm4assspl ved i n net hanol  (150nml) and 10% paf,éﬂﬂ#iwg,@g“%harcoal
(800mg) was added. The reaction m xigure was stirred for a few m nutes
before amonium formate (6.17g, 96.4mvl) was added portionw se. The
reaction m xture was carefully heated 15 to 80C until gas evolution had
ceased. After cooling, the reaction mxture was filtered through arbacel,

Rt R E NN HE
- (CDC 3, 4GRANHEHded: N-%r@ﬂ'ndshcclﬁlﬁudejﬂé‘ﬁm@qo Q?h%oi)ZTﬂaQ réhctldn h')lxtu?e 31%3 (t 1
‘H), 2.40 (dd, 2H), 2.8 1H, 4.02 (dd, 1

“H), 20 4. strrr@tzlj at iogm tempegatgne fcmas hc:mrs,lwfore zemcemimtmg nwacz@zThM H+) .

30 2- 2- h
5004 052393id8cHHPRAB %P6 P5EESY By CORIRD RBr BT RG AN ERe WiBo0ry.
0. 9mols) U&hwrémeﬂﬁéﬁ@trﬁé!h%nbﬁ(@5 WV@W&I%Q UG AwHitdSohdbl NU,

0.9nmol ). The reaction m xture vvas I rred roomtenperature for 55
hours, beftebmgnOa8miuoi, mgl%)] KoMK (CDEls, 460!&%12;)606@3 (tnall), ph59f(q,6d by

ESL-,?Z-,“)“ 52539%88[4@% BoLbrnrd s, APeBd Fodhy. 43819580, DO38hmo; | 4495
1 o A8 koo, P A
(d, 1H), m/EGOQC(MHiFDBr&oﬁﬁ)e{)d 1H), 7.20 (d, 1H), 7.49 (s, 1H. LRMB: mrz
38(MH+ Br i sotope).

EXAMPLE 31

2-(4-benzyloxy-3-bromophenyl }-4-propylmorpholine

0""\‘
N

Br

o

To the phenol from example 30 (117.5mg, 0.39mmol) in dry DMF (10ml), under

15 an atmosphere of nitrogen, was added potassium carbonate (75mg, 0.54mmol)

O and benzyl bromide (0.07ml, 9.54mmol). 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 (50mi) and water
(50ml). The aqueous layer was then re-extracted with ethyl acetate (2 x 20ml).

20 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 titie compound as a colouriess oil
(153mg, 0.39mmol, 100%). 'H NMR (CDCls, 400MHz) &: 0.93 (t, 3H), 1.56 (q,

25 2H), 2.05 (t, 1H), 2.25 (,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).



C10 EXAMPLE 31 2-(4-benzyl oxv-3-bronmophenyl)-4-propyl norpholine uT Br To
t he phenowdzomsxanpl e 30 (117.5ng, 0.39nmmol) in dry DMvecti®mbiwoseszder 15
an at nosphere of nitrogen, was added pptassium carbonate (75ng, 0.54mmol)
and benzyl brom de (0.07nml, O.54nmol). The reaction mxture was heated to
150C for 48 hours. After cooling, the reaction m xture was concentrated in
vacuo and the residue partitioned between ethyl acetate (50nm) and water
(50nl). The aqueous | ayer was then re-extracted with ethyl acetate (2 x
20mLl). 20 The conbi ned organic extracts were then dried over anhydrous
magnesi um Egmmh@t.ngl |tered and concentrated in vacuo to give the crude
product as brown oil. This was purified by col um chronmat ography on
silica el utlng wi th dichl oronmet hane: rrethanol to give the title
conpound a2-Berzyloxyr§-64-propyimarpbding2-yibenze B HENVR ( CDCI 3,
400MHz) 8: 0.93 (t, 3H), 1.56 (q, 25 2H) 2 05 (t, 1H) 2.25 (t,IH), 2.37
(t, 2H), 2.82 (d, 1H, 2.92 (d, 1), 3.85 (p; , 4.02 (d, 1 H, 4.52 (d,
1 H, 515 (s, 2H), 6.87 (d, 1 H),j 7. 20 (d, 1 H) 7.30 (d, 1H), 7.37 (t,
2H), 7.45 (d, 2H), 7.58 (s, 1N, KK 3 N~ 2004/ 052372
PCT/ | B2003/ 005683 82 EXAMPLE €2
2- Benzyl oxy- 5- (4- propvl m)rholl
To the brom de from exangl'e
triethylamne (2.1m, O.

oic acid nethyl ester 00" 0 O 5
0.39mmol ) in dry DMF (4m) was added

f ng,
8m}0 ) and net hanol (2m) and the reaction

5 To the bromide from example 31 {(153mg, 0.39mmol) in dry DMF (4ml) was

added triethylamine (2.1ml, 0.78mmol) and methanol (2ml) and the reaction
mixture stirred for 5 minutes. [1,1"-
Bis(diphenytphosphino)ferrocenejdichloropalladium (11), complex with
dichlé;romethane (1:1) (16mg, 0.02mmol) was added before carbon monoxide

10 (g) (3 inflated balloons) was bubbled through the reaction mixiure. 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 pu:iitioned between ethyl acetate (25ml) and water (20ml). The
organic layer was separated, washed with brine (20ml) and dried over

15 anhydrous magnesium sulphate, filtered and concentrated in vacuo fo give a
btack solid. Purification by column chromatography on silica eluting with

dichloromethane: methanol: ammonia (90:10:1) gave the title compound as a
coiourless oil (105mg, 0.28mmol, 73%). H NMR (CDCl3, 400MHz) : 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,

20 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-propvimorpholin-2-yl)benzoic acid




m xture stirred for 5 mnutes. [1,1

Bi s(di phaoylopissphai no) f errocene) di chl oropal | adi um (1 1) ,pcGOiRb680xMss N

di chl oronet hane (1:1) (16ng, 0.02mvgz was added before carbon nonoxide 10
(g) (3 inflated ball oons) was bubbled through the reaction m xture. The
reaction m xture was then heated to 100C for 16 hours under an atnosphere of
carbon nonoxide. After cooling, the reaction m xture was concentrated in
vacuo and the residue pdaU tioned between ethyl acetate (25ml) and water
(20nmL). The organic |ayer was sgparated, S with brine (20m) and dried
- over 15 anhydrous magnesi um sul pate, filtpred land concentrated in vacuo to
- give a black solid. PurifiCﬂ_i)('b b Q| yn aphy on silica eluting
‘Wi th dichloromethane: netha : H (90:10:1) gave the title conpound

" as a colourless oil (1 Q& Q. 2801Y 73% . 1H NWR (CDCl 3, 400MHz) 8: 0.94
-(t, 3H), 1.60 (m 2H), (s, dH) >~>2.43 (m 2H), 3.00 (m 2H), 3.90 (s,
3H), 4.04 d, 20 1 H), 2H), 5.97 (d, 1 H), 7.26-7.47 (m 6H), 7.82
(s, 1 H. LRVMs: nmlz 370 . EXAMPLE 33

2- Benzyl oxy- 5- (4- propvl nor phol i n-2-vl ) benzoi ¢ acid WD 2004/ 052372

PCT/ | B20036 s Gashylasster frbm ékarmpde\32 (105n¥g 0.28mmoihin mesthanol f(Bo) exanpl e 32

105ng, 0.28 1), J th | (5ml ded, 10% sodi um hyd id

(105 O RSl 1 erban bl o) Tanamt Hore R, (o0,

coj our | S Fi TN hiS YR8 noAPeafuide reaciBH R e ¥oald thiAn Of 2M
(aq) ew drops). The reaction mxture was henconcentrated in vacuo

t @gi vé t heutralised moagditiod A2MRACH dqMFew elrepd)l The reaction mixture was

then concentrated in vacuo to give the title compound as an off-white solid

al

(99mg, 0.28mmol, 100%). LRMS: m/z 355 (M-H"). This material was taken on
crude to example 34.

10 EXAMPLE 34

2-Benzvioxy-5-(4-propyimorpholin-2-vi)benzamide

0 o7

N
H2N \/\

o oy

To the crude benzoic acid from example 33 (99mg, 0.28mmol) was added

thionyl chioride {5mi) and the reaction mixture heated to 50°C for 2 hours. The

15 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

20 chromatography on silica eluting with dichloromethane: methano!: ammonia
(95:5:0.5) to give the title compound as an off-white solid (88mg, 0.25mmol,
90%). 'H NMR (CDCls, 400MHz) 5: 0.94 (t, 3H), 1.59 (m, 2H), 2.15-2.42 (m,



(99ny, 0.28mmmol , 100°/c) LRVS: mz 355 (MH). This material was taken on
crude to ﬁ,;pﬂ]g . 10 EXAMPLE 34 2-Benzvl oxv-5-(4 pr opg

nmor phol i n-2-y { enzamide 0 H2N ~O\gTo the crude benszC‘T%%oay?"tsngﬁ exanpl e
33 (99nmg, 0.28nmmpi) was added thi onyF chloride (5ml) and the reaction

m xture heated to 50C for 2 hours. The 15 reaction m xture was cool ed and
the excess thionyl chloride was renoved in vacuo The resi due was then

di ssol ved in dichl oronet hane (10m ) and anmoni a was bubbl ed t hrough the

reacti on d#Hh28& (orlHD 3B (medH),1h06 (medii)t £.02 (ﬁdé]b‘BnQrLGYn(M/atHi.t‘S 18ed at

roomtenp 1 or n C The ude
mat eri al z%zé%gr;é){ﬂ] BG? opgﬁrﬂ @) f&gm §5ﬁat%§’@n11_ﬁ ?&’9 1'5519 wth
di chl or omat | +(95:5:0.5) to give the title conpound as .
R AR Gl *é‘%’%,mo???ﬁﬁo”?“ )(90% 1H NVR (CDOI 3, 400Mz) S: 0.94 -
(t, 3H) 1 59 (m 2H), 2.15-2.42 (m WO 2004/052372 PCT/1B2003/005683 84
41 1) 3.03(m 1 H, 3396 (m 1 H, 4.02 (d, 1 H, 4.67 (m
§1§ IGl°|jfhgg572(m 1H), 7.04 (d, 1H), 7.41 (m 5H), 7.50 (d, 1H),
7.70 (m 1H), 8.21 (s, 1H). LRVB: m'z 355 (MH+). 5 EXAWPLE 35
2- Hydr oxyooei(4 hBERZRRIdee O O'~ H2N HO Prepared
using the he benzyl ester from exanple
34 (80nmg, 0.22nmol) to give th8 title cocsrpouq‘d as an off-white solid

N
HZN \/\

HO

Prepared using the same method as for example 29 with the benzyl ester from
example 34 (80mg, 0.22mmoif) to give the title compound as an off-white solid

10 (56mg, 0.21mmol, 96%). 'H NMR (CD30D, 400MHz) 5: 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™).

15 EXAMPLE 36

2-Nitro-4-(4-propylmorpholin-2-vl)phenol

'

O,N N

AT L

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
20 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 (95mg,
0.35mmol, 79%). 'H NMR (CDCls, 400MHz) &: 0.97 (t, 3H), 1.33 {t, 2H), 1.43-



10 (56ng, 0.21 mmol, 96% . 'H NVR (CD30D, 400MHz) 8: 0.95 (t, 3H), 1.55 (m
2H), 2. 1302041052972 2. 29 (t, 1 H), 2.42 (m 2H), 2.88 (? T’]‘?%ﬁ”"‘?‘?; (d, 1
H, 3.81 (t, 1H, 4.00 (d, 1 H, 4.9 (d, 1 H, 6.87 g , (.42 (d,
H, 7.78 (s, 1 H. LRVs: nlz 265 (MH+). 15 EXAMPLE 36 2-Nitro-4-(4-propel
mor phol i n-2-yl )phenol 02N N HO The phenol from exanple 29 (100ng,
0.45mmvol ) was dissolved in nitric acid: water (1:3) (2nml) and stirred at

roomte ure,f.or m es he t LXt yr en diluted
w th vt ar7g ity 4etf B2k Ko IebBr a1 W PRSI Bl TR neo
ethyl aceaipt €063 (bs,11Q)UDRM§E‘?nIQVZE@"‘(i\fI-¢ tracts were conbined and dried
‘over anhydrous magnesi um sul phate, filtered and concentrated in vacuo to
give the title conpound as a yellow solid (95ng, 0.35mml, 79% . 1H NWR
(CDCl 3, mé.,o. 97 (t, 3H), 1.33 (t, 2H), 1.43 WD 2004/052372

‘PCT/ 1 B20 85 1.79 (bm 4H), 2.02 (d, 3H), 4.06 (m 2H), 7.17 (d,
1H, 7.60 (d;, 1H), 8.16 (s, 1 H), 10.55 (bs, 1 H). LRVMS: nmz 267 (MH+).

|_\

EXAMVPIEE 37 mirdo-Al forehemy.n yn-2-vl)phenol O1 HNII N H& /

To the nitro Trom exanpl e , 0. 3ommol ) in ethanol (10m ) was added

10% pal | adi um on charcoal (50ng) and a ium formate (1 00ng, XS). The

reaction mxture was gently heated to )C and held at this tenperature for 1
H,N N

AT L

To the nitro from example 36 (95mg, 0.35mmol) in ethanol (10ml) was added
10% palladium on charcoal (50mg) and ammonium formate (100mg, XS). The
reaction mixture was genily heated to 70°C and held at this temperature for 1

10 hour beforji"t was allowed to cool fo room temperature. The reaction mixture
was then filtered through arbacel and washed with ethancl (20ml) then

dichloromethane (20ml). The organic washes were combined and concentrated
in vacuo to give the title compound as a veliow solid (65mg, 0.28mmol, 78%).
'H NMR (CDCl,, 400MHz) &: 0.91 (t, 3H), 1.55 (m, 2H), 2.12 (t, 1H), 2.25 (dt,

15 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

i

20
5-Bromopyridin-2-yl-amine (13.8g, 0.08mol), acetonylacetone (14.1ml, 0.12mol)

and p-toluenesulphonic acid (100mg) were dissolved in toluene (180mi) 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).



10 hour before it was allowed to cool to roomtenperature. The reaction

m xture t iltered through arbacel and washed w b egs 20mML)
then dic |§0r06‘}r¢i3 ﬁ%ne (20nml). The orggni c washes were cg‘rfﬁ-{]%e@ﬁgn(f
concentrated in vacuo to give the title conpound as a yellow solid (65nyg,
0.28nmmol, 78%. 'H NMR (CDCl 3, 400MHz) 5: 0.91 (t, 31-1), 1.55 (m 2H),
2.12 (t, 1 H, 2.25 (dt, 15 1 H), 2.40 (t, 2H), 2.81-2.92 (dd, 2H), 3.82 (t,

337 (i Theorgpnie exirasiansiie comibhed Saovasies with BnG (S harldiried or 50
37 heGRDiE SgatBNy a ‘
o Tomor Y oyt Bnfydicid ThaneddntliphalDfifred S5ELORMEALANA jattolatlive -

(180nl) awreude pfdductdThisdeas PediedSbpcklurem ehtornatographyl dn silicaselutig er
cooling, the brown solution was s)our,ed into water (200m), and extracted

with tol udiéh ethylaceiate:penigne (tid) taye thedtle qorrminthas 8sbrovm dhe or gani ¢

anhyar cus (HeaRe g araeh SRdoe TNVIRICOCE! A0GHRIRT 2 ALE o0 S0 21 ve
crude progupt (d, HHE ME3 (@UrHlY, BBk By 160l LRMSHrPIREIYVERNYBPRctbpd)ca el uting

with ethyl acet'ate® pentane (1:3) to dive the title compound as a brown oi l
5 (18.4g, 0.073npl, 92%. 'H NWR (CDCI 3, 400MHz) 8: 2.18 (s, 6H), 5.90 (s,

2H), 7.1 7.92 (d, 1 H), 8.62 (s, 1 H. LRVB: mz 253 (M H+ Br
i sot ope) . E’é&ﬂﬂi@?’gg 2-Chl or 0- 1- 16- ( 2, 5- di met hyl pvrrol - 1-yl
)pyridin-3-yllethanone O d 10

2-Chloro-1-[6-(2,5-dimethylpyrrol-1-vl)pyridin-3-yllethanone
0O

N~ ™

I
Cl
\}L'L ~
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) (3.5ml 8.8mmol),
dropwise over 20 minutes. The reaction mixture was stirred for 30 minutes *hen

10

2-chloro-N-methoxy-N-methylacetamide (1.2g, 8.8mmol} in dry THF (20mi) was
15 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 (50ml). The organic

layers were combined then washed with 3M NaOH (aq) (10ml) and brine (10ml)
20 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), .16 (s, 1H). LRMS: m/z 249 (M-H").

25 EXAMPLE 40

2-(2.5-dimethylpyrrol-1-vl)-5-oxiranylpvridine




To a solution of brono pyridine fromexanple 38 (2g, 8. Omvol) at -78C, in
dry THE 30ml? was added butyllithium (2.5Min hexanes) (3.5n1 8.8mmol),

dr opwi se W9@PH4P823M nut es. The reaction nmixture was stirpegdahnns@Ress NUt €s
"hen 2-chl oro- N-nmet hoxy- N- net hyl acet88m de (1.2g, 8.8mmol) in dry THE (20m)
was 15 added dropw se keeping the tenperature at -78C. Stirring was
continued for 30 mnutes at this tenperature before | MHC (aq) (50mL) was
added and the reaction mxture warmed to roomtenperature. The organic

| ayer was separated and t he aqueous |ayer washed with ethyl acetate (50m).
The organic |ayers were conbi ned then washedg \with 3M NaOH (aq) (I Om) and
brine (10M) 20 before being dried g ous magnesi um sul phat e,
filtered and concentrated in vaguo t crude title conpound as a brown
oil (1.34g, 5.4mmol, 67%. 'H NWR 400MHz) 8: 2.20 (s, 6H), 4.68 (s,
2H), 5.92 (s, 2H), 7.32 (d, 1 11-1), 9.16 (s, 1 H. LRVS: niz
249 (MH). 25 EXAMPLE 40 2-(2, -d| rret hyl pvrrol -1 -vl)-5-o0xiranvl pyridi ne WD
2004/ 052372 PCT/ 1B2003/ 005683 N N To the ketone from exanple 39
(1.34g, 5.4mmol) dissolved in dry THE (20nt), cool ed to 0C, was added

sodi um borpipa ture was
tirroa 1o g RetRe oy EMame O] BaRe P e AT AT Bl

cont i nuecobled to 090, vres adéedeodism Bomhydede |(3®8nmgz<8urmmw)8porﬂamwwet ed with

o, Sl ko R P HASH R G5 o
geégfers " Al itio, b TGHE UArIE RAGSCTRY BB o RO RRLOTT 2PNy on

ca elutl ng w t acet at e: ent an
extracted with ethyi acetate (2 x 20ml) and the combined organic exiracts

washed with brine (5ml), dried over anhydrous magnesium sulphate, filtered
and concentrated in vacuo. The residue was purified by column
chromatography on silica eluting with ethyl acetate: pentane (1:5) to give the

10 title compound as a colourless oil (900mg, 4.2mmol, 78%). 'H NMR (CDCl,,
400MHz) 8: 2.13 (s, 6H), 2.91 (dd, 1H), 3.25 (t, 1H), 3.98 (i, 1H), 5.90 (s, 2H),
7.20 (d, 1H), 7.62 (dd, 1H), 8.58 (s, 1H). LRMS: m/z 215 (M-H").

EXAMPLE 41

15 146~(2,5-dimethvipyrrol-1-vl)pyridin-3-yll-2-propylaminoethanol

OH "
/,\O/‘\/N\/\
l

To the epoxide from example 40 (900mg, 4.2mmol} in DMSO (5ml) was added

propylamine (4ml, 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
20 (10ml) were added before washing with diethyl ether (2 x 10mtl). This organic
layer was discarded. The aqueous layer was basified with NH,OH (5ml) and
extracted with ethyl acetate (3 x 10ml). The organic extracts were combined
and dried over anhydrous magnesium sulphate, filiered and concentrated in



10 title conpound as a colourless oil (900ngy, 4.2mmol, 78% . 'H NVR (CDCl 3,
400|\/Hz) iRk 6H), 2.91 (dd, 1 H, 3.25 (t, 1 H), , 5.90
(s, 8“’9%3 %’fdﬁz . 7.62 (dd, 14), 8.58 (s, 1 H). ﬁ?@“ﬁf"ﬁ’gﬁfﬁ
(MH+) EXAMPLE 41 15

116- (2. 5-di et hyl pyrrol -1-yl ) pyridi n-3-yl | -2-propyl am noethanol OHH N To
the epoxide from exanple 40 (900ng, 4.2mml) in DVBO (5m ) was added

Gays, Tne Pedd i give RETRElofHiorE s BREHLA" 0, 4R 1005, PANAR oo vt er
20 (10M1) (@9GK AMHEES S3\EIHN).60 (), ZHEDIV (S16hey B2 BM BTN s

organic layer was di scarded. The aqueous |layer was basified wt

(5nL) and 3.@6{ddhcitd 3vaQ (bse 2hi)| 4ﬁd'ddt éHO:ﬁ%ISn?l)l) 7Re (dr@;bihl'bfig){dracts :
wer e conbl d magnesi um sul phate, filtered and
oncentratgﬁ ?’Tﬁq\@ %‘W%@gﬁ%%@% /005683 88 vacuo to give the title,
conpourl as an oil (1.15g, 4.2mvol, 100%. 'H NVR (CDCl 3, 400MHz) 8: 0.93 ‘
(t, 3H, 1.62 (m 2H), 2.11 (s, 6H), 2.69-2.82 (m 3H), 3.06 (dd, 1 H),

3.60 (bs, EXAMPLEO2 (dd, 1 H), 5.84 (s, 2H), 7.20 (d, 1 H), 7.88 (d, 1 H),
8.61 (s, 1 H. LRVE: mz 274 (M H+). 5 EXAVPLE 42

6-f6-(2, 5- ) r?l-l- pholi-3-one ON N
Prepared f : AT ALY f A it h=the amine from 10
exanple 41 (1. 159, 4. 2mmol ). Pur| ficati on um chr omat ography on silica

Prepared following the same method as for example 27 with the amine from
10 example 41 (1.15g, 4.2mmol). Purification by column chromatography on silica
eluting with dichloromethane: methanol (98:2) gave the titte compound as a
brown film (191mg, 0.61mmol, 14%). "H NMR (CDCls, 400MHz) 8: 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
15 (s, TH). LRMS: m/z 314 (M-H").

®

EXAMPLE 43

6-[6-(2,5-dimethylpyrrol-1-yhpyridin-3-yl]-4-propylmorpholine

9
|
d :

20



eluting wi th dichloronethane: nethanol (98:2) gave the title conpound as a

brown fiwmdHds2zeg, 0. 61mol, 14% . 1H NVMR (CDCl 3, 400N#m3e03doskés (t, 3H),

1.65 (m 2H), 2.13 (s, 6H), 3.38 (msgs H, 3.42-3.56 (m 2H), 6.61 (t, 1 H),
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 15 (s, 1H). LRVs: mz 314 (M H+). EXAMPLE 43

6-] 6- (2 5-di nmet hyl pyrrol -1-yl ) pyridin-3-yll-4-propyl m)rphollne O) N N

or phot 1 103 St 8E L miSkIAE A Y Sastble 12 A1 B5mBhab ) s
ﬂ added i diny THiF(Get) wias mddedriitisiant AluMisiahvhydidé (1Misetution inadisgk) (1. 25nt,

- 0.61 nmmol and the reaction mxture was warned to reflux for 5 hours. The

‘react i onethen (i-25mh .6 bmmal) and tisw reaciispanixtursavas,wanmeddoNetux far. 25n1) was

' addedto ' t LR C s filtered and

. C oncentr ﬁ&.‘% :/'\IQ rgaBﬁcﬁﬂr%fjféeﬁ@glcﬁglq@? @P&?ﬁﬁ%ﬁrﬁ% Bd’rMent rat ed
filtra& erHmmlzsfnl)edabsadd@Hu iveha QVfilieqSreaipitated THY tddoliof mbdute wad th

di chl or onet hane: net hanol (95: to give the title conmpound as a white film

(108rrg Giltsmehand coppgntratediimiecycibesvhise onkid yas: discayded: TheH), 1.61 10 (q,

82 (d, 1H),
2 %"Fl’éﬁ”t%jg%ﬁ %}3 "%% pmed’s8¥ §3*U§'ﬂ3 Ch'i’mﬂt"é@ﬁ%ﬁ“ Sé'Héﬁ"(ztg‘g 2I(—|) o
(d, 1H) withBdichibfbmaéthidhe: fhebiParisl, 95 oglvBl‘{ﬁe tnléZco?rH@onﬁM B%)a whiteVPLES 44A
AND44Bl_556-roeIrmr hoI|n ?‘i n-2-ylamne o
film (108mg, 0.36mmol, 59%). HNM e/ DCI3, 400MHz)8 092 (t, 3H), 1.61
(a, 2H), 2.10 (s, 6H), 2.15 (m, 1H), 2.29 (dt, 1H), 2.40 (t, 2H), 2.82 (d, 1H), 3.02
(d, 1H}, 3.90 {t, 1H), 4.08 (d, 1H), 4.71 (d, 1H), 5.89 (s, 2H), 7.20 (d, 1H), 7.81

(d, 1H), 8.80 (s, 1H). LRMS: m/z 300 (M-H").

EXAMPLES 44A AND 44B

15 5-(4-propylmorpholin-2-ylpyridin-2-ylamine

H,N

Q

To the 2,5-dimethyipyrrole from example 43 (45mg, 0.15mmol} in ethanol (3ml)
was added hydroxylamine hydrochloride (52mg, 0.75mmaot) 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 (CDCl3, 400MHz) &: 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



HZN To the 2,5-dimethyl pyrrole fromexanple 43 (45ng, 0.1 5nmmol) in ethanol
(3nml) \Amoadﬂmzmdroxyl am ne hydrochl oride (52ny, 0. 75" ®ig2e@@dsésae
reaction mxture heated to 80C for 24 hours. The reaction m xture was
cooled to room 20 tenperature and concentrated in vacuo. The-tesidue was
purified by colum chromat ography on silica eluting with dichl oronet hane:
nmet hanol : ammonia (90:10:1) to give the racem c conpound as a col ourl ess
film(31 nmg, O.21l4nmol, 94% . 1H NMR (CDCl 3, 400MHz) 8: 0.92 (t, 311), 1.60
(m 2H, 2.11(t, 1H), 2.25 (dt, 1 H), 2.41 (t, 2H), 2.82-2.91 (dd, 2H),
3.89 (dt, Cbnb‘)tloné Lﬂsbd( dllhlralpa‘ﬁ)ADAco'ﬁYmﬁl{QEO@‘Bﬂ)mrr@ Bfierd méthihol:7- 42 (d, 1
H, 8.02 (s, RVES: 2 (M A sanple of this racem c product
(580nm) V\ﬁﬂ"a@@bé :A), eﬂ@W fﬁte 1|5ml_lwn3| tuent enantiomers by chiral HPLC WO
2004/ 052372 PCT/ 1 B2003/ 005683 90 Condi ti ons used: Chiral pak AD colum (250
x 21.2 mm), Eluent nethanol: ethanol (1:1), flowrate 15ni/mn. 5 The
faster 5el ghe Hﬂstéﬁémggg@farﬁbﬁm Exé}ﬂﬁle(i@i erietéstibr e B3/ Wasas obtai ned
in >99% ee 1H NMR OMHz) was identical to that of the racemate.
LRVS: m zobtapred mﬂa%mefound C, 63.54; H, 8.60; N, 18:38% C12H19N30.3H20
requires C, 10 63.58; H, 8.71; N, 18.53% [at: -2.1 (c = 0.12, MeOH); [a]
-8.9 (¢ = 0.12, MeOH) The slower eluting enantionmer, Exanple 44B retention
time 9.4 mwmmeoengtmmmza wadBe8ffich o et dfffhéwcérﬁa@ LRMEOMZ) vas
identical to that of racemnat e. . Analysis found C, 63.53;
H, 8.57; RR2iBnaigsis f@mammrﬁm&aHﬂcBﬁeqhi nassa% C@ﬂ-lﬁBtaQ%Hmmqumesm 53%

10 63.58; H, 8.71; N, 18.53%.

25 25
[a],,, -2-1 (¢ =0.12, MeOH); [],__ -8.9 (¢ =0.12, MeOH)

The slower eluting enantiomer, Example 44B retention time 9.4 min) was
obtained in 98.9% e.e.

15
H NMR (CDCls, 400MHzZz) was identical to that of the racemate. LRMS: mv/z
222, Analysis found C, 63.53; H, 8.57; N, 18.36%. C12H19N30.3H20 requires C,
63.58; H, 8.71; N, 18.53%.

25 25
[a],, +2.4 (c=0.12,MeOH); [ ] _ +7-2 (c = 0.12, MeOH)

20
EXAMPLE 45

2-Ethyl-6-(3-methoxy-pheny!}-4-propyi-morpholin-3-one

0

0 N

Sodium hydroxide (0.48g, 12.0mmo!) in water (2mL) was added to the product
25 from exampie 3 (0.50g, 2.4mmol) in dichloromethane (5mL) and the mixture
stirred at room temperature. 2-Chiorobutyryl chioride (0.28mL., 2.87mmol) was



[a] 546 +2.4 (¢ = 0.12, MeOH); [a]" 6 +7.2 (c = 0.12, MeOH) 20 EXAMPLE 45

2- Et hyl - 6- ( 3- net hoxy- phenyl ) - 4- propyl - nor pholin-3-one 0 O Sodi um hydr oxi de
(0. 48g, WQ2@4me62372i n water (2nL) was added to the prodecr/IBRB3/b05688 exanpl e 3
(0.508, 2.4mml) in dichloronethane%5nl) and the m xture stirred at room
tenperature. 2-Chlorobutyryl chloride (0.28nL, 2.87mvl) was WD 2004/ 052372
PCT/ | B2003/ 005683 91 then added dropwi se and the reaction m xture stirred
for 60 hours. The reaction mxture was diluted wi th dichl oronethane (10rr1_)

and t he a}ﬁaﬁguaea%gwyﬁ ncﬁm%affeapﬁere r@64R8 Gor 8 RoyrESTHY It

anhydr ous nmagnesi um ate and concentrated 1 n vacuo Po gi ve

. the crudenptuweweds ddutedodnﬁadlchlolmlﬁeﬂmlet(&Dmicj andther aqudousylayeswdsand
~uncyclised rraterl %80 579). LRVB: nmlz 314 (M H+ of UnCéC| | sed material),
296 (M HEaPaERted fg@f@ wemaéﬂn@%weg@ahysm@?&new mu8pbatey dr oxi de

(6150, Fugheaha fiRetlraRfl kD BRI b Lrllhe brodd faclefba g2 Sol uti on of

,the crude product n i sopropyl
react i ®n (containest mibetuss of cyetised ahdmyamrmm&rmlpmﬁﬁrgghmm an'dt t he

organi ¢ sol vent .t hen evaporated, in yvacuo. e res ol ved in

et hy::I act¥d a@@"’( RfM.’)CY‘é\'ﬁ?dt'ﬁétQﬂiﬂeQQQI(%Vé'ﬂe%%}ﬂ’é’rt%fg é,\%ﬂégl of 'éefaéer

was drie a | ratyed in

Vacuo t o PEPUEeY MRS RARGGe (313, £2Bhimel WALASEIRRE if ARSI

col um  aEndoaddetap¥pitionsifithe enedepriotaict(0.57¢1 hBBramnel) &t $0prqimjlt ane (1: 5
ve 15 the title conpound as a clear oi|l (326ng, 1.1 7mmol, 49%

be B m xR {5mE) o T her BRI MIRI SRS SOBeri R TROONERPE LB SyeRgNBT) | 1.0
@ %m%d%ﬁgépgapﬂolvgnt%eﬁ BpSited #r dfsud. 5Pnd Rsidtd wad diséifed3H) . 4. 20
in ethyl actetate (10mL) and the aqueous layer separated. The organic layer
was dried 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
15 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, 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").
20

o EXAMPLES 46A AND 468

2-Ethyl-6-(3-methoxy-phenyl}-4-propvi-morpholine

O N

Borane-tetrahydrofuran complex (1M in THF) (3mL, 3mmol) was added
25 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



0.5H), 4.75 (d, 0.5H), 4.90 (d, 0.511), 6.80 (d, 111), 6.90 (m 2H), 7.25
(m 1 H wob&psi3ACl): mz 278 (MH), 276 (VH'). 20 O ethBRadEBos8A AND 46B
2- Et hyl - 6- ( 3- met hoxy- phenyl ) -4-propeh- norpholine O O

Bor ane-t et rahydrofuran conplex (IMin THF) (3nL, 3mmmol) was added 25

dropwi se to the product from exanple 45 (0.33g, 1.18mmmol) in dry THE (4nL)
under an atnosphere of nitrogen. The reaction m xture was heated at 85C for

VO 2004/ 052372 PCT/ 1B20Q3/ 005683, 92 3 h h | ed hed by th
addi 01 on_ SOV FRTLFORIRS AN cassher O ECHAdHON B aaiBeroL GRLOHREN T at ot i n-
vacuo a”dréd&ioh‘?ﬁ?xﬂ}l@ ﬁﬁﬂ%ﬂ@%déhtra%ﬂ Fi'ﬂ/aélﬂﬂén& %ﬁé”?és@ﬁé sﬂ%ﬁéﬁ&’et hy6OC for.

1.5 hours. The reaction m xture was cool ed and extracted | ether -
(2 x 1 OvBN. HCh@agpddemiy armmataaioﬁomridleiéd'ldw'sx thepeastidmixiyraddist i on of -

T5m) . "ThEORREANG ereAdaH el inggte « TamLS the AaleRysRE Wasnes: um
sul phatse rdridelrd es gﬂ;@%grﬁﬁrﬂé{)@cﬁﬁoﬁ Bf Yol BotaisQiuih Larddifate Hiffraieduct s as

a clear ol Pur i um ¢ rorratograpy Si caeutlng Wwith
et hyl aceemractmgewtthmbcr(laramethanel(ﬂem&mb) Te: dieblarotriethamerpatracis wsresi ngl e

200M) - 3ned oyt ARKSPUS Tagneswm siphite, Bredt and goncenieate,in vamio o o5
=l o e 2, 1,1
(APCI) ntlaroi‘ﬁeﬂto Ehagity) on SlicBelnliewith Bthyl lacatatei pefane0d:10) yvéidedl the32% : 1H

III'I\'/DR %%gogw%gtefﬂmpoﬂ%Q%‘s"ngediag’eereomers(t 3H, 1.60 (bm 4H), 1.80

Example 46A: clear oil (0.10g, 0.38mmol, 32%): 'H NMR (CDCl3, 400MHZz) 6:
- 1.00 (m 6H), 1.60 (bm, 3H), 1.85 (m, 1H), 2.25 (bt, 2H), 2.35 (s, 1H), 2.45 (m,

1H), 2.60 {m, 1H), 2.65 (m, 1H), 3.70 (s, 1H), 3.80 (s, 3H), 4.80 (s, 1H), 6.80 (d,
1H), 7.00 (m, 2H), 7.25 {(m, 1H). LRMS (APCI): m/z 264 (M-H"). t

15 Example 46B: clear oil (0.10g, 0.38mmol, 32%): 'H NMR (CDCls, 400MH2) o:
0.90 (t, 3H), 1.00 {t, 3H), 1.60 (bm, 4H), 1.80 (bs, 1H), 2.00 (bs, tH), 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").

20 EXAMPLE 47A

3-(6-Ethyl-4-propyl-morpholin-2-yl}-phenot

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
25 was concentrated jn 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).



2H), 2.85 (bd, 1H), 2.95 (bd, 1H), 3.60 (s, 1H), 3.80 (s, 31-1), 4.60 (s,
1H, 6.80 (d, 1 H, 6.95 (s, 2H), 7.25 (t, 1 H. LRVMS (APCl): nlz 264
(MH+) . 200 BXANPLIE2 47A  3- (6- Et hyl - 4- propel - mor phol i n- 2 pgirjiBmoenelsss O HO
Hydrobrom c acid (48% aqg., 5nl) and %he product from exanple 46A (0. 10g,
0.38mmol ) were heated at 80C for 16 hours. After cooling the reaction

m xture 25 was concentrated in vacuo. The residue was partitioned between
aqueous anmoni a (0.880, 15nL) and dichl oronet hane (15nL.), the |ayers were

separate - axh | | @gﬁg ane (2 x
15nm) . Vg%ggﬁ%%ﬁgﬁé\@%{ﬂ %'EgQBQﬁ%Qﬁ%hé‘e“%grgklggﬁ %i rac'?'s wer e
conbi ned, sulphaie, Gitenedaard) doncentratgd s vacwo. sThebaide pfoduct mers puified by
concent rat(gd in vacu? crude product vvaspgluri fied b col um

. Th | has, y
chr ormat ogFABAY EHoma ‘P%"é'pgb’l?ﬂ $Hhcaeluling vith Gebloeemethana, ABeN di chl or omet hane

; h i : : | 60 AR i |
(65ng, 0. Jghienorelifye>: Mettidhol 4.1 16 48:50 b il B BB ctiptufd 883 Aot o
8: 0.95 (ail @Img,10.86rm(mol, 89%%) s B dimgle HilsteoMorher. HINMR. (EDCl  2H),

.90 (o, 4a0UHzY ! G5 B} EOAMRSH) 1.85 ), 1 HRALS KPCRH). 3435 (50" ( Miie)
70. 750y 2RS0T D S e al BB o HF B @ A AERI o ©

3- (6- Et hy H¥-DOORYH; aRrm2et, 13- YRMS(EPOI): mi2 6D (MH™). Analysis found C,
70.94%; H, 9.16%; N; 5.53%. C45H23N02.0.3H,0 requires C, 70.72%; H, 9.34%;

@ 10 N, 5.50%.

EXAMPLE 47B

3-(6-Ethyl-4-propyl-morpholin-2-yl}-phenol

15
Prepared following the same method as for example 47A with the product from

J

example 46B (0.10g, 0.38mmol). Purification by column chromatography on
silica was not required. The fitle compound was obtained as a yellow oil (57mg,
0.23mmol, 60%) as the single diasterecisomer. '"H NMR (CDCl3, 400MHz) &:

20 0.90 {t, 3H), 1.00 (1, 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 (i, 1H). LRMS (ESI): m/z 250 (MH"), 248 (M-H’). Analysis
found C, 71.63%; H, 9.19%; N, 5.55%. C15H23N02.0.1H,0 requires C, 71.73%;
H, 9.31%; N, 5.58%.

25



Prepared following the sanme nethod as for exanple 47A with the product from
exanpl e 46 004/453g72 0. 38mmol ). Purification by col um chpopmt ?‘1%9% on
silica was not required. The title cogpound was obtai ned as ye ow oi |
(57ng, 0.23mml, 60% as the single diastereoisoner. 1H NVR (CDCl 3, 400MHz)
S: 20 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, 1 H, 3.00(d, 1 H, 3.65(m 1 H, 460 (m 1H,
6.75(d,é 6.80 (s, 1 H, 6.90 (1 H d), 7.20 (t, 1 H. LRVMS (ESI): mz
250 (MY, ﬁ@nmﬁq Analysis found C, 71.63% H, 9.19% N, 5.55%
C15H23NC2. 0.1 H20 reqw res C 71 73% H 9. 31 % N, 5.58% 25 WO

2004/ 052342 1EX , v

X 2 =11 ' 2 O OPrepared )
following the same nethod as for exanple 45 with the product from 5 exanple -
3 (0.44g, 2.1 Omol) and 2-chl oropropi onkl ta._l’orlde (0.25nL, 2.50mmol). _
Purification by colum chromat ography cta of the title conpound was
not required. The title conppund was qbtained as a clear oil (0.42g,
1.60mmol, 76% as a m xture @ : eoneNs, INMR (CDCI3, 400MHz) 8:
0.95 (t, 3H, 1.60 (m 5H)), 3. 3.50 (bm 2H); 3.80 (s, 10 3H),
4.40 (q, 0.5H), 4.55 (g, 0.5H), 4/8 (dd, 0. 5H), 4.95 (dd, 0.5H), 6.85 (d,
1 H, 6.95 (s, 2H), 7.25 (m 1 LRVS (APCl): mz 264(M—I+) 262 (MH).

EXAMPLE 49A AND 49B 2- Met hyl - 6- ( 3- met hox hen 4-nr.0 holine O O
I N~/ \ Prepared following the same gnethod as fgr xam Ie) 45 \nﬁth Eme produgt rom

5 example 3 (0.44g, 2.10mmol) and 2-chloropropionyl chloride (0.25mL,

2.50mmol). Purification by column chromatography on silica of the title
compound was not required. The title compound was obtained as a clear oil
(0.42g, 1.60mmol, 76%) as a mixture of diastereomers. 'H NMR (CDCl,,
400MHz) 5: 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 (q, 0.5H), 4.80 (dd, 0.5H), 4.95 (dd, 0.5H), 6.85 (d,
1H), 6.95 (s, 2H), 7.25 (m, 1H). LRMS (APCI): m/z 264 (MH"), 262 (MH").

EXAMPLE 49A AND 49B

2-Methyl-8-{3-methoxy-phenvyl}-4-propyi-morpholine

A

© N ™

15
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) vielded the two title compounds as
single diastereomers.

20 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,



15 Prepared followi ng the same nethod as for exanple 46 with the product
from exweoploe4/ea3120. 429, 1.6mmmol ). Purification by col ywirhiRmReER9" aphy on
silica eluting with ethyl acetate: gentane (1:6) yleldedthetwotltle
conpounds as si ngl e diastereoners. 20 Exanple 49A: clear oil (0. 10g,
0.40mmol, 25%: 'H NIVR (CbCl3, 400M#) S 0.95 (t 3H), 1.30 (d, 3H), 1.60
(m 2H), 2.20-2.35 (m 3H, 2.50 (d, 1 H, 260(m WO 2004/ 052372

FSCT / '15)2093()82%?45 16, 31§Qld§|%ﬁf (%1%)23%4 iﬂﬁ 660rio 0B 7 250

: b 90 ﬁ? 5.?069@'1 12*5) ?Rhﬂ%ﬁﬁ\b@iﬂg‘g“gg%ﬁ 1 gg/%m 1E|) NNzR (()(():D?L% leag)NHz)
421 35 (5. Eaite 49830lconoil 04, 2. &, 25%S. wmm«e:ocau)zm%ﬁ%)szpc} I
256 (Nt p-OTh AL £ 25, 3H). 968 (i B bBGE, - 369 (AW, 2 oho | 0 Ho. -

w ih t%e25&%%&?%13Hﬂf§34§8w%§ﬁ“ B3 S5 B F00E B oy col umn
chr onat onga)phy) m ghut HFQ_RMSF(A@@M;@[Z@@ Wp{é t hen di chi or onet hane
. met hanol (99:1 ylelded the Itle conpound as a clear oil (70ng,

b 30mmol, 74% as the single 15 diastereoisoner. 'H NVR (CDCl 3, 400MHz) 8:

0.95 (t, d, 3H), 1.55 Iap& oH), 2.25 oH), 2.35 1H)
2.502mE}QMP;E§§O m 15)0, 2.75(d?p1H§,m K (m 2% (m 1%

3-{6-Methvi-4-propyl-rmorphoiin-2-yi}-phenol

i

HO Ne

10
Prepared following the same method as for example 47A with the product 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 (TOmg, 0.30mmol, 74%) as the single
15 diastereoisomer. 'H NMR (CDCls, 400MHz) 5: 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%.
C14H24NO2.0.1H,0 requires C, 70.91%; H, 9.01%; N, 5.91%.
20
EXAMPLE 508

3-(6-Methyl-4-propyl-morpholin-2-yl)}-phenol




4.05 (s, 1 H, 48 (m 1H, 6.70 (d, 1 H, 6.90 (s, 1 , 7.00 (1 H d),
7.20 (t, Wwodeosd2BWS (APCI): miz 236 (MH+). Analysis fou Pél’:

8.89% N, 5.95% Cl14H21 NO2.0.1 H20 pgquires C, 70.91 ¢ &@zg‘iogg/sé)N 5.91
% 20 EXAMPLE 50B 3- (6- Met hyl - 4- propel - nor phoi i n-2-yl ) - phenol

2004/ 052372 PCT/ 1B2003/ 005683 96 o HO \ N~~ Prepared foll ow ng the sane
nmet hod as for exanple 47A with the product from exanple 49B (0.1 (g,
0.4nmmol ). Purification by colum chromatography on 5 silica was not

required. The title conmpound was obtained as a yellow oil (100ng, O0.42nmol,
103% - contained 3% starting material) ad_the single diastereoner.'H NWR
(CDCI 3, 400MHz) 8: 0.90 (t, 3H), , 1.60 (m 2H), 1.85 (m | H),
2.00(m 1 H, 2.35 (m 2H, 3.00 (d, 1 H, 3.8 (s, 1H),
4.60 (d, 1 H. 6.75 (d, 1H5'0 AN AB0N1 H d), 7.20 (m 1 H. -
10 LRV (APCI): mz 236 (MH+). #nal y5|s found C, 69.38% H 8.86% N, 5.73%
Cl4H21NQ2. 0. 45H20 requires C, 69, H 9.06% N, 5.78% EXAMPLE 51

1- (4- Chl or o- 3- et hoxy- phenyl ) - 2- propyl am no-et hanol 15 OH d Sodi um
triacet oxyborohydride (1.25g, 5.89mmmpl) was added with care to a solution
of 2-am no- 1-(4-chl oro- 3-net hoxy-phenyl ) -et hanol (J.Med. Chem, 30(10),

1887, (19B?é|3aréa@6mmmng tRE wama n@lﬁo@b@ﬁop@ﬁérﬂprwdm@ﬂtreﬂrd_promctzfre&mml) in
di Chl or onet hane and the reaction m xture was stirred at

example tiQB (0. 10g, 0.4mmol). Purification by column chromatography on
5 silica was not required. The title compound was obtained as a yellow oil

{100mg, 0.42mmol, 103% - contained 3% starting material) as the single
diastereomer. 'H NMR (CDCls, 400MHz) 8: 0.90 (t, 3H), 1.25 (d, 3H), 1.60 (m,

- 2H), 1.85 (m, 1H), 2.00 (m, 1H), 2.35 (m, 2H), 2.85 (d, 1H}), 3.00 (d, 1H), 3.85
(s, 1H), 4.60 (d, 1H), 6.75 (d, 1H), 6.80 (s, 1H), 6.90 (1H, d), 7.20 {m, 1H).

10 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-methoxy-phenyl)-2-propylamino-ethanol .
15

O N

Ci

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,

20 2.96mmol) in dichloromethane (10mL), and the reaction mixture was stirred at
room temperature for 1 hour. Sodium bicarbonate solution (sat. aq., 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-exiracted with dichloromethane (2 x 20mL). The combined organic



roomtenperature for | hour. Sodium bi carbonate solution (sat. ag., 10nlL)

was added dropw se and then the reaction m xture was diluted further with
wat er (2&A300&mst3th chl or onmet hane (20nL). The aqueous | apErBYas/BSGEAr at ed

and re-extracted with dichloronethane? (2 x 20nL). The conbi ned organic WO
2004/ 052372 PCT/ 1 B2003/ 005683 97 | ayers were dried over anhydrous nmagnesi um
sul phate, filtered and concentrated in vacuo. The crude product was
purified by colum chromat ography on silica eluting with dichioronethane :

et o o ol O Aol A Sl ikl {11 e coround
1.50 (q, ebhcertrdi8d iR vdfud. rfThéld}udéeRﬁiu(cﬁWas Igdrified. BOcdlammt) , 4. 65 (dd,
1H), 6.85 (d, 1H), 7.00 (1 (bd. 1 H) . LRVE (APQI):. mlz 244

(MA, gzacbmmatpggaphm smcegm;;gwy)gdm oromethane : methanol : 0.880

Gl or oaceRdIMaRdspaLo BOCTE B BT srE TR o Ranial e 2 Dit obmacy the

producis fnameme4e:p1'H ﬂ}mgcog{mmzmcb b0 I(tetatlgl 1y

1.36mmol ) in dichl ororret hane and stirred at roomten Qppaturé for 60
hours. Tha. 7wt bidh 290 (dd,eljas.80 (syuBéy, 4ibShddi dhi),06.8ethake, T.20r{tH, and

washed wit roch i i . ' t A1 nd sodi um

bi car bonagg @%&&?‘5’0 {é—&hﬁgégpag %441% )ogégr(ﬁ/ﬁ'lllgy%nﬂ@s dried over
anhydr ous magnesi um sul phate, filtered and concentrated in vacuo to yield
the 20 uncyclised product as an oil (0.40g). LRVMS (APCl): mz 320 (MH of
uncycl i seEXAMPHECS3 , 302 (MH+ | ess water), 284 (M of cyclised product).
Pgassi um hydroxide (0.75g, 1.33mml) was added to a solution of the

Qe seg B CRI66S-3-methoxy-phenyl)-4-propyl-morpholin-3-one

O
| e

Ci

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,

15 1.36mmol) in dichioromethane (10mL) and stirred at room temperature for 60
hours. The reaction mixture was diluted with dichloromethane (20mL) and

6 washed with hydrochloric acid (ag. 1N, 10mL}), water (10mL) and sodium

bicarbonate solution (sat. aq., 10mL). The organic iayer was dried over
anhydrous magnesium sulphate, filtered and concentrated in vacuo to vield the

20 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, 1.33mmoli) was added to a solution of the uncyclised product
(0.40g, 1.23mmol} in isopropyl alcoho! (10mL) and water (0.4mL) and stirred at
room temperature for 16 hours. The reaction mixture was concentrated in

25 vacuo and partitioned between dichloromethane (30mL) and water (30mL).
The layers were separated and the agueous 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



(0.40g, 1.23mml) in isopropyl alcohol (1 OrL) and water (O. 4rrL) and stirred
at  roomy,gamalaiyse for 16 hours. The reaction mxturelitqzuﬁ gfgsated in
25 vacuo ang&ﬂartltloned bet ween di chiggr onet hane (30nL) and water (30mL).

The | ayers were separated and the aqueous |ayer re-extracted with

di chi oronet hane (2 x 20nL). The conbi ned organics were washed with water
(30mL), dried over anhydrous magnesi um sul phate, filtered and concentrated

in V\DI 2?84‘/{?2‘32 4215‘ qa%ﬁOO?»/ 0056 3 98 \{/E%@;%Q joﬁﬁb}%lgﬁfo@t)lth&ﬁ%und as
1.60-1.70 b?%'ﬁ%ocl\ﬁH%S’%% 88 (%3]—2)23{)60 %7@0@% 2135, 4 90- 32¢b(m329ﬁ) 351(03-3H) H;{ 35 -'

(bd, 1 H), (dd, :
673 ?8 g:ﬁfj 31,554Xm EhH\YSS(QSD(@I, BH)MBSZKBé 1!M-D4 4? (IEQKN\R),E 58 (dod ‘é:H) 6;85 (g

4- or 0- 3- net hox e 4- olin N, | 1 1
Bor ane- tetmyd?%(ﬁjr cﬁ%ﬁ(@xﬂ'ﬁ Wlsl'ﬂ*fl'ﬁ“")3 )3"§§1%842%I) was added
dropwsﬂg;: to a solution of t he product fromexanple 52 (0.33g, 1.16mmol) in
dry THF (3nmL) under an atnosphere of nitrogen. The reaction m xture was
refluxed EXAMPLEB3urs then cool ed. and quenched by addition of nethanol (1
m.). The reaction m xture was concentrated in vacuo and the residue
suspended |n 4N 15 HCI g_'aq., 8rrL and refI uxed for 2 hours. The reaction
m xture Yalie} BXY-P8e POk pReINe:t hane (2 x 1 OmL). The
organic Iayers wer e di scarded. The aqueous |ayer was rendered basic (pH
9-10) by addition of solid potassium carbonate before re-extracting wth

di chl oronet hane (2 x 15nl). The o
| | N
O Ne
Cl

10 Borane-tetrahydrofuran complex (éM in THF) (3.5mL, 3.5mmol) was added
dropwise 1o a solution of the product from example 52 (0.33g, 1.16mmal) in dry
THF (3mL) under an atmosphere of nitrogen. The reaction mixture was refiuxed
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

15 HCl (aq., 8mL) and refluxed for 2 hours. The reaction mixture was cooled and

extracted with dichloromethane (2 x 10mL). The organic iayers 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

20 anhydrous magnesium sulphate, filtered and concentrated in vacuo to give the
title 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"),

25



di chl oronet hane extracts were washed with water (I Onl), dried over 20

anhydr ongore@iessiam sul phat e,

filtered and concentr at egpdriRYAEMOscRY 0TI ve the

title conpound as an oil (0.31g, 1.1@mol, 99% . 1H NVR (CDCl 3, 400MHz) 8:

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. LRVS (APCl): mz 270
(MH) )Q? Qé/ 2372 PCT/ 1 B2003/ 005683 99 EXAMPLE 54

2- Chl oro-E- propyl - norph) in-2-yl)-phenol O HO C 5 Prepared follow ng
t he sane net hod as for exanple 7b (although refluxing was continued for 2.5
hour s r at p€lhibiab-(4-gropyhmorghlint hgiiphedott from exanple 53 (0. 28g,
1.02mmol ). Purification by colum chromatography on silica was not

required. The title conpound was yielded as a pale brown gum (0. 21g,
0.82nmmol, 81% . 1H NMR (CDClI 3, 400MHz) 5. 0.93 (t, 3H), 1.55 (q, 2H), 2.0
(t, 10 1H), 2.20 (dt, 1H), 2.30-2.40 @1 , 2.80 (bd, 1H), 2.90 (bd, 1H)),
3.80 (dt, 1H), 40(dd 1 430(d 1H) b 6.87 (dt, 1H), 7.02 (fd, 1H),
7.25 (s, 1H. LRVMs (APCH):Hn S _AVHQ s found C, 60.71% H,
7.10% N, 5.45% C13H18NO2C es C, 61.05% H, 7.09% N, 5.48% 15

EXAMPLE 55 Met hyl (2S)-2- (Propj
Cl

5

10

15

20

25

Am no) propanoate O N Ol+~ H

Prepared following the same method as for example 7b (although refiuxing was
continued for 2.5 hours rather than 1 hour) with the product from example 53
(0.28g, 1.02mmol). Purification by column chromatography on silica was not
required. The title compound was yielded as a pale brown gum (0.21g,
0.82mmol, 81%). 'H NMR (CDCls, 400MHz) &: 0.93 (t, 3H), 1.55 (q. 2H), 2.0 (t,
1H),ﬁ§.20 tdt, 1H), 2.30-2.40 (m, 2H), 2.80 (bd, 1H), 2.90 (bd, 1H), 3.80 (dt,
1H), 4.0 (dd, 1H), 4.30 (d, 1H), 6.87 (dt, 1H), 7.02 {fd, 1H), 7.25 (s, 1H). LRMS
(APCI): m/z 256 (MH"). Analysis found C, 60.71%; H, 7.10%; N, 5.45%.
C13H1aNOCl requires C, 61.05%; H, 7.09%:; N, 5.48%.

EXAMPLE 55
Methyl (2S)-2-(propionylamino)propanoate

0O
\/lLNLr(O\
H
0O

L-Alanine methyl ester hydrochloride salt (14g, 0.1mol) was dissolved in

dichloromethane (150mL) and treated with triethylamine (30.45g, 0.3mmoal).
The solution was stirred and propionyl chloride added dropwise. After stirring
overnight the mixture was quenched by addition of 1M hydrochioric 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



O 20 L-Alanine nethyl ester hydrochloride salt (14g, O.1lnol) was di ssol ved
in di chlwpogiense (150nL) and treated with triethyl am per ,ﬁ%g 683
0.3mmol ). The solution was stirred ajfpg propi onyl chloride a ropw se.
After stirring overnight the m xture was quenched by addition of 1M
hydrochl oric acid (200nL) and the organic |ayer separated. The aqueous
| ayer was re-extracted 25 with dichl oronet hane (3 x 200rrL) and the conbi ned
organic layers were drie 04/ 052372 PCT 2003/ 653 Wit h
magnesi um"‘ﬁ%‘l ageesiuy) §'é|9%t& ﬁﬁ@feék@rwﬁ%awat 3 8 2 degnol éﬁ?%ae 0g,
quant ) UaHP’g(D'VBOd(S 400MHz) 3: 0.95 (t, 3H), 1.25 (d, 3H), 2.1 (q,
fls 4.2 (quin, 1 H, 82 (bd, 1 H. LRVS (ESI+) mz 160(M—|+)
5 EXAIVPLE EG\IMRIGDMSOLUB(J,O@)M-&)WOYQE(& 3H]IE'I BS'(GIBMD (i qny2HyB.64spte O
40LNLOH 10 The roduct from exanp sol ved in tetrahydrofuran
(200nL) ardl), A @win,t i) &@&%ftﬁhh%ﬁ@#)@@ohﬁ@ (Mol ) was added to the .
stirre solution at roomtenperature. The m xture was then heated at refl ux
over ni g:‘ht After to cooling to roomtenperature, the reaction was quenched
by the cgAMpPeEsgition of 6M hydrochloric acid (100m.) and then heated to
reflux for 15 6 hours The reactlon mxture was all owed to cool to room
t enper at uig i dy-{l reethwleth i proeyliearbamaiess (11. 77g). The crude
m xture gave rﬂz 118 consi stent Wi th the desi red am noal cohol internediate.
The crude mxture was then dissolved in net hanol (50 mM-) and water (400m)

before the addition of pot asstr(\hydoom 8 229, 0.5mol). Di-tert-butyl

di car bonat e

10 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 additién of 6M hydrochloric acid (100mL) and then heated to reflux for

15 B-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

mixiure was then dissolved in methanol (50 mL) and water (400mL) before the
addition of potassium hydroxide (28.22g, 0.5mol). Di-tert-butyl dicarbonate

20 (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
suifate, filtered and evaporated to a crude. Purification by flash chromatography

25 on SiO; eluting with dichloromethane:methano!l:880 NH; (97:3:0.3), afforded the
desired product as a clear oit 4.5g (21%) together with a further 10g of partially
purified material.



20 (32.87g 0.15npl) was added to the m xture and stirring continued over 3
days. The reaction m xture was partitioned between DCM (500nm.) and water
(100n), wee20o4/0fasi2c | ayer separated and the aqueous | aygrrimReoiast ed with
DCM tw ce nore. The conbi ned organic racti ons were dried wi th nagnesi um
sulfate, filtered and evaporated to a crude. Purification by flash

chromat ography 25 on SiQ2 eluting wth dichl oronet hane: net hanol : 880 NH3
(97:3:0.3), afforded the desired product as a clear oil 4.5g (21 %

et et oML ISt PRSI S B8 SE T4 A 3 2887 052072
3H), 1.4, . , Hylm * LRVS (ESI
mH)z 240 (l(\s%tég'-lﬁéxiﬁtﬁ% %@@?g%@ﬂ%ﬁ%ﬁﬁ% no)%?(@a@pla-ao)lll_?lydrochl(ori (er)e
~~ N-OH H HCO .The pure material fromexanple 56 (4.2g, 0.021 nol) was

di ssol ved Jd | 10 (10 mM-) and treated with 4MHCl in dioxan (30 n).
The mxtur@%ﬂlﬁgﬁred at roomtenperature for 16 hours and then

evapor ag eqokqf2 NECH tobal1-6f8 ideH NVR (DVBO-d6, 400MHz) 8: 0.9
(t, 3H)85, : i<l e M, droghil € oH), 3.15 (m 1H), 3.5 (bm
1H), 3.6 (m 1H), 5.4 (bs, 1H), 8.8 (bd, 2H). LRV 15 (APCI+) 118 (MH)
EXAMPLE 58 (5S)-2-(3-net hoxyphenyl) -5-net hyl -4- propyl norpholin-2-o0l OH ~O
\'l O N

Ho ha

S
The pure material from example 56 (4.2g, 0.021mol) was dissolved in dioxan
10 (10 mL) and treated with 4M HCI in dioxan {30 mL). The mixture was stirred at
room temperature for 16 hours and then evaporated to a white solid (2.74g,
92%)
"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
(58)-2-{3-methoxyphenyi}-5-methyi-4-propyimorpholin-2-ol

20 H
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 (1.5¢g, 6.6mmol). The mixture was heated to 65 °C



H 20 The product fromexanple 57 (1.0g, 6.6mmol) was dissolved in tol uene
(10nmL) owo 2oeEhed With triethylamne (1.38g, 14mmol) dition
of 2-bronop- 3'-nethoxyacet ophenone (lL5g, 6.6nmmol). Thebfnﬁfﬁlﬁzro&eyﬁ)/agaheated
to 65 C WD 2004/ 052372 PCT/ 1B2003/ 005683 102 and stirred over 3 days. After
cooling to roomtenperature the mxture was partitioned between brine and
ethyl acetate, the organic |ayer separated, dried wth nagnesium sulfate,
filtered and evaporated. The residue was purlfled by flash chromat ogr aphy

on Si 2 eladdistired avera tays. Aftaraosling &0 raam tenpesatuse the Mixtuie WAt | noI

N DveoPaetiofshfifiegh e i) SERFacele Wi Va1 Karateg aricer )
2H), 2.4 mmégh’ésm&! §ulféfe fiitéred a7hd7§v raféd'i)l' he3reBidus wésf;hnﬁ%dlﬁ/ (m 4aH) ,

6.0 (s, H)h (s, 25 05 (m 1H).
LRVS (ESI ﬂpsh@ rﬁrﬁatmaw G @@Jtmﬂh eﬂaé. m;e; to hswlred

From exmaPRg AR i Xk Y PRy S e Vel el o)

and cool eggep). - 78 C under a nitrogen atnosphere. Triethylsilane (3.7nL,

23mmol ) wgs added to the stirred mxture followed by trinethylsilyltriflate
(1.1 m, HENMR ODMSQ-dﬁl‘ﬁl@OM ) So18 (n'ilméﬂ"i);\fb‘@ﬁ(@rﬁH)arﬂdSmﬁm 201) 2acfrnon

| t hed by th
i t1 on” OB PR i s G 1Bar denBr dPodrmd BB el 4H 8976 ™ 11
‘ 0.75H), 6.1 (s, 0.25H), 6.85 (d, 1H), 7.05 (m, 2H), 7.25 (t, 1H). LRMS (ESI+)
10 miz 248 (M-H20), 266 (MH"), 288 (MNa+)

EXAMPLE 59
 (68)-2-(3-methoxyphenyi)-5-methyl-4-propylmorpholine

@n

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
trimethyisilyltriflate (1.1mL, 5.8mmol). Stirring was continued overnight and the
20 reaction mixture 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 SiO; dichloromethane:methanol:880
25 ammonia (97:3:0.3), to yield the desired morpholine compound (600mg, 83%)



and extracted with dichloronethane (three tinmes). The conbi ned organic

| ayers WOeowroiszaizwi t h nmagnesi um sul fate, filtered andpgyaRfiodhédss The
crude product was purified by flashiehromatography on SIC2

di chl or onet hane: net hanol : 880 25 ammonia (97:3:0.3), to yield the desi red
nor phol i ne conpound (600ny, 83% WD 20041052372 PCT/1B2003/ 005683 103 'H
NVR (CDCl 3, 400MHz) 5: 0.95 (m 3H), 1.1 (b,d, 3H, 1.6 (bm 2H), 2.2-3.1

725 (m 5‘%@%@@@&@&%’1é@@éﬁ)cmﬁ#)%alab%ﬁﬂ@mzEPLf%ﬁf%? o

71. 53% 0 9. 32%
N, 5. 5%%H(5 IMPL ?lzangloﬂg) ?5 ?%@?Hﬁ“ﬁgf’ ‘“it%gy@ﬁﬂ#‘?)?%?ﬁh rgﬁzﬁn 10 HOO

\ I 0 N 1HheChidlgri al from exanple 59 (400ng, 1.6 mmol) vvas di ssol ved in
48% aqueo m i 8mL) and the m xture heated to 80 C overnight.
Aft(:ar coo‘f%ﬁ'&yﬂ@g&)grﬁ’&eﬁﬁa\ﬂg FL the m xture was quenched by the addition
of 15gsa s n r ed with
Aﬂﬁgﬁgq?gﬁgggﬁ ﬁ%ﬂﬂ@% ROBEE%%. e1eH1R0.D XEHLE rédlifdee

di chi ororret he cobmbi ne organ ayer s-wer ed with
magnesi unv $4i8f/atte, 9.8RP4;dM enl56%] evaporated to give the products as a white
solid (285ng, 76% 'H NWR (CDClI3, 400MHz) 3: 0.9 (m 3H), 1.1 + 1.2 (2xd,
3H), 1.5 (m 2H), 2.3 20 (m 2H), 2.5 (bm 1H), 2.8 (bm 1H), 3.1 (d, 1H),
3.5 (bm bm 1H), 4,6 (d, 1H), 6.8 (m 2H), 6.95 (m 1H), 7.2
(t, 1H Lﬁg)gwslpg% 236 (VH+)

3—[(58)—5-metm/l-4-propvlmorpholin-2—3d]ghenol

10

HO j

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
@ 15 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 (CDCl3, 400MHz) 5: 0.9 (m, 3H), 1.1 + 1.2 (2xd, 3H), 1.5 (m, 2H), 2.3
20 (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 (1, 1H)
LRMS (APCI+), 236 (MH™)
Analysis found C, 70.61%; H, 9.00%; N, 5.86%. C14H31NO2.0.1 H,0 requires C,
70.91%; H, 9.01%; N, 5.91%.
25



Anal ysis found C, 70.61% H, 9.00% N, 5.86% Cl14H21N02.0,1 H2O requires C,
70.91% WyoQpddle¥es7h, 5. 91% 25 WO 2004/ 052372 PCT”BZOO?#(‘;])H%%(?‘ Th| s
0% 1.

m xture of diasteroisomers was separgphgd on a Chiral cel

HPLC col um. Mobil e phase 100% MeOH, flow rate 15ml/ mn. Sanple pr epar at i on
200ny dissolved in 4nl MeOH, 250L injection. Two naj or peaks were obtai ned,
wth retention tines 5.822 mn (exanple 60A, 5 57ng 28% and 7.939 mn
(exanpl e 60B, 12ngy, 6% ampl e 60A: 1H NVR (CDCI 3, 400M4z) .8: 0.85 (t, 3H),
1.05 (d, 3his mixterg af dlagtermsnms wasseparatgd)on a Ghigleeh@-Ho g (m 1H), 3.0

L% 1 gRgres2npi G dollinn. Moble pfaBe by Mo, M (A8 g ginilbin, ® 0, ¢
Bl o O8Lpld Hrob Rty ﬁ%%H%dﬁn%rﬁﬁ\AéOH%Oleuﬂ&t(dh 3, 1.55 (m

2H), 2.4 2.55 (t, 2.65 (dd, 1H) égmll—l) 388, :
3 95 (d Tm) ma}&)r peBksiw nmobtameﬂ,, withretentionitines %8233 mip, (example 6085 (d, 1

(sj 2. %’r ‘a‘;mﬁ%@H%?ﬁﬁﬁzrﬁ%? i‘h%%r &%N?“Ebme .., .Hd To

(S)-(+)-2-am no-1-propanol (19.6g, 0.26nol) dissolved in di chI or onet hane
(500m) was added proplonaldehyde (20.9n1, 0.28np1l) followed by pre-dried
powder ed EAaleieﬁﬂlﬂarHSNMRE({SID@Q,QNOGWZ)r&eOrB&(tuBH),s‘l 106r(elgl 3kd), 1.&ofmn,

2H + Hy0), 2.2 (m, 2H), 2.4 (m, 1H), 2.8 (m, 1H), 3.0 (d, 1H), 3.4 (t, 1H), 3.9 (dd,
1H), 4.55 (d, 1H), 5.6 (bs, 1H), 6.75 (d, 1H), 6.85 (s, 1H), 6.95 (d, 1H), 7.2 (,

10 1H)
HRMS m/z 236.1643 (MH")

Example 60B: "H NMR (CDCl,, 400MHz) 8:0.95 {t, 3H), 1.15 (d, 3H), 1.55 (m,

2H), 2.4 (m, 2H), 2.55 (t, 1H), 2.65 (dd, 1H), 2.95 (bm, 1H), 3.8 (d, 1H), 3.95 (d,
15 1H), 4.55 (dd, 1H), 6.75 (d, 1H), 6.85 (s, 1H), 6.95 (d, 1H), 7.2 (t, 1H)

HRMS m/z 236.1643 (MH")

EXAMPLE 61
(S)-2-propylamino-propan-1-ol hydrachloride

Hoj Q

H N """.v

20

HCI

To (S)-(+)-2-amino-1-propanol (19.6g, 0.26mol) dissolved in dichioromethane
(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



25 tenperature overnight. The m xture was filtered through a pad of celite,

the pad wastra@swti h di chl oronet hane, and sol vent evapo ﬁ@ﬁ e a clear
oil. This oil was dissolved in nethapgl (200m ) and Nag 0590(%%95

porti onwi se over 15 minutes. The m xture was stirred at roomtenperature
overni ght, then WO 2004/ 052372 PCT/1B2003/ 005653 105 quenched by cauti ous
addition of 2M HCl (aq) (200nil), basified by addition of 2M NaOH (200nl) and

e adaeqUERRES Ry aGtaRS BaRR of AV e OB H, BaNHER B Badttary Gk ° tor
t enper at WaI(200mYENd methaHoPrémoves bf/ Vapefhtian. ENAREDA (t)yl@i&aﬁxﬂia‘fé ng a
clear oil. To this oil was added 4M HC |n14d|oxan OmL) and the

m xture €t19g.8u52molovas addedfallowed by bAndigkan (Wbcﬁnﬁbﬂm ma&hlrf_‘enoved by

evapor at | Efr&e&g't_'?c'r t%rr‘(‘p%ré@pés Blzérdnéért?(f'ng)élzq_ﬁ?xan g/afgemﬂ egdtp_}?ev cga tg;?n 9? |(_|§
3 6 (rﬂ %a%lébr(dﬂ Tbthbsmﬁrvﬁs%daeﬂw l-R‘n')n /‘P\&hdleah fffAiAdihe 118 (M)
EXAMPLE 2 5S) - 4- ar opvl - 5- et hvl nonmhol i n- 2- one TO) 15 I'ab, T e mat eri al

from exanprurmtu(rag at mmn‘pml’wbﬁ@’@@‘éd‘fhe sbbnenémas refrsviedvizyd by the
addi tion_of d| | sopr,0 0%51 ngf(g 07m , 52mml) and nethyl
bromace?&?@or@g 9V Spey é ture was heated to reflux with

t f hiypyy T- 0
azeotrop HNI@%S@ HRhRz) %’W%g 8H), PQ (893M?han 2%5”9‘5@18% g ont o

evapor ati on rude nater’i al 5ol Ved
Si 02 an8.13 aeh1ldhrbdbogrib)ha6 (o 151)052 &, diH)n§. ﬁ‘\BIg’l(bﬁ)‘Zi'Et OAc/ Pent ane to

a@rﬁ) Lginéi(}\l:%lgfr‘lp‘%owlmne as a clear oil (1.789).

EXAMPLE 62
(5S}-4-propvi-5-methyimorpholin-2-one

RS
15

6 The material from example 61 {4g, 26 mmol) was dissolved in benzene,

followed by the addition of N-ethyldiisopropylamine (9.07mi, 52mmol) and
methyl bromoacetate (2.4mf, 26mmol). The mixture was heated to refiux with
azeotropic removal of water overnight. The solvent was removed by
20 evaporation, the crude material dissolved in methanol, pre-absorbed onto SiO;
and flash dhromatographed on SiO; eluting with 40% EtOAc/Pentane to afford
the title morpholinone as a clear oil (1.789).
'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)
25 tl.c. Rf=0.18 (50% EtOAc/Pentane, UV visualisation)



HNNR(CDCI3 400MHz) 6: 0.9 (t, 3H), 1.1 (d, 3H), 1.5 (m 2H), 2.25 (m

2.8 (m 1 H, 3.2 (d, 1 H, 3.6 (d, dd, 1
H), 4.3 ?’&é%04;nl§§97 25 t.1.c. Ri=0.18 (50% Et OAc/ Pent ane "]‘?ﬁ"%"’g’(fg?‘”éatmn)
WO 2004/ 052372 PCT/ |1 B2003/ 005683 106 EXAMPLE 63 (5S5)-2-i6-(2.5-dinethvl-1
H pyrrol -1-yl) pyridin-3-yl 1- 4- propel - 5- net hyl nor pholin- 2-al OHO NN 5
5-bromo-2- (2, 5-dimethyl -pyrrol -1-yl)-pyridine (1.5g 5.9mmol) was azeotroped
wi th toluene and dissolved in THE (20nl). This m xture was cooled to -78C
and t- butEXAMﬁhEJﬁﬁ(l 7M in pentane, 7n, 11.9mol) was added rral nt ai ni ng
the tenpe : \ £5. hved in
THE 10 ( 20BR-<aRe“adaet : H ARYTC : he
t-butyl i thhhum addltlon The mxture was aIIovved to stir at -78C for 30
m nutes at  which time NH4C (10% aq, 150ml) was added and the m xture
extracted into EtOAc (200nl), dried with magnesi um sul phate, filtered and
evaporated. Flash chromatography on SiG2 eluting with a stepped gradient

m xture of Abm~ diastereois ely 3.5:1 ratio as a yellow
oil (480ng). 1H NWR (CDC13,( 40 ' rs) S 0.95 (m 3H),

1.1,1.2 (2xd, 3H 1.5 (m 2 j(m 1H), 2.5 (d, 1H), 2.6
(m 1H), 2.75 (m 1H) 3.85-3. 5,44 (3xm 2H), 5.15 (bs,
1H), 5.9 (s, 2H), 7.2 (d, ’

5-bromo-2-(2,5—dimethy|—pyrro£-1-yi)—pyridine (1.5g 5.9mmol) was azeotroped
with toluene and dissolved in THF (20mi). 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

10 {(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
(200mt), dried with magnesium sulphate, filtered and evaporated. Fiash
chromatography on SiO; eluting with a stepped gradient from 25%

15 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 (CDCl3, 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,
20 1H), 8.05 (dd, 1H), 8.8 (s, 1H)

LRMS (ES+), 330 (MH"), 352 (MNa+)

LRMS (ES-), 328 (M-H)

EXAMPLE 64
25

(28)-2-[{(2RS)-2-[6-(2,5-dimethyl-1H-pyrrol-1-yl)pyridin-3-yli-2-hydroxyethyi}
propyl)aminolpropan-1-ol




201 H, 8.05 (dd, 1 H, 88 (s, 1 H LRV (ES+), 330 (MH), 352 (M\a+)

LRVE (ESshysam H) EXAMPLE 64 25 (2S)-2-[{(2RS)-2-[6-(2,5-dinethvl-1

H pyrrolaivi) 29@%@6{/% din-3-yl]-2- hydr%ﬁ?/et hyl}  propvl )agﬁcﬁéﬂﬁ 2031991683 - ol WD
2004/ 052372 PCT/ 1 B2003/ 005683 107 OH N N (59)-2-[6-(2,5-dimethyl-1

H pyrrol -1-yl) pyridin-3-yl]-4-propyl -5-nmet hyl norpholin- 5 2-ol (480ng, 1.45
nmol ) was dissolved in ethanol (5nL) and water (2nlL) and treated with

sodi um bor ohydri de (220ngy, 5.8mmol). The reaction mxture was left stirring
overni ght at roomtenperature before being quenched by the addition of
saturated aqueous NH4ClI (50nL) and extracted with ethyl acetate (2 X
100mL.). The organic extracts were conbined, dried wwth MgSO4 and 10
evaporated to give 400ng of a,fluffy white solid which was used w t hout
further purification 'H NWR {CDClI3, 400MHz) diastereoners S: 0.8-1.1 (m
6H), 1.15, 1.35 (2xd, 3H) 6- 2. Pl 1§y 6H), 2.5-4.05 (m 7H),
4.8-5.2 (m 1 H, 5.9 (s, RH,N , 71¢8-8.1 (m 1H), 8.55 (m 1H).
15 LRVB (ES+), 332 (MN LE @ S) - 2-f Llf

(2RS) - 2- (6- am nopyri di n- 3-yl )t 2- hydr oxyet '\] rOpyl ) am nol propan-1-ol WO
2004/ 052372 PCT/ 1 B2003/ 005683" 108 / OH O—lH

(58)-2-[6-(2,5-dimethyl-1H-pyrrol-1-yh)pyridin-3-yll-4-propyl-5-methylmorpholin-

5 2-ol (480mg, 1.45 mmol) was dissolved in ethanol (5mL) and water (2mL) and
treated with sodium borohydride (220mg, 5.8mmol). The reaction mixture was
left stiming overnight at room temperature before being quenched by the
addition of saturated aqueous NH4CI (50mL) and extracted with ethyl acetate (2
x 100mL). The org}slnic extracts were combined, dried with MgSO,; and

10 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,
8 3H), 1.6-2.0 (m, 2H) 2.1 (s, 6H}), 2.5-4.06 (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).
15 LRMS (ES+), 332 (MH')

EXAMPLE 65

(2 8)-2-[[(2RS)-2-(6-aminopyridin-3-yl}-2-hydroxyethvil{propyl)amino]propan-1-ol




HZN N N H (2S)-2-[[(2RS)-2-(6-am nopyridin-3-yl)-2-hyd

r oxyet hyl i no] propan-1-ol 5 (400ng, 1.2 nmol) was dissolved in
Et OH (SHL%“,((BE%)rbg%%nam ne hydrochlorige (419my, 6mmol) WL THAWSHOHRY t he
m xture heated to 80 C overnight. The "sol vent was renoved under vacuum and
the residue purified by flash chromatography on SiQ2 eluting with

di chl or onet hane/ net hanol/ 880 amonia (95:5:0.5 increasing polarity to
93:7:1) to afford the title conpounds as a 10 m xture of di astereoisoners
(300mg, 98% "'H NMR (CDCl 3, 400MHz) (2 diastereoners) 8. 0.82-0.97 (6H, m,
2.40-2.77 (2H, m, 3.27-3.51 (2H, m, 4.51 (1H M, 6.58 (1H mM, 7.49 (1H
m, 7.86 (1H M LRMS (APC +), 25 ) EXOMPLES 66 and 67 dft

(2S, 5S) - 5- et hyl - 4- pr opy!l RN i pyrifdi n-2-am ne 20 and

(2R, 5S) - 5- net hyl - 4- pr opy! ndr pho -vl|] pyritdin-2-amne H N\\ O HZN z

| N- N WO 2004/ 052372 PCT/1B2003/ e, "diol" fromexanple 65
(300ny, 1.2 mol) was dissolved "in nmet hane (3nl), and concentrated -
sul phuric acid (3m.) was added. The m xturelwas stirred at roomtenperature
for 3 hours. The reaction was cooled to C, quenched by the cautious

addi ti on of 6M sodi um hydroxi de solution gnd 5 then extracted with

di chl oronet hane (4 x 50nlL). The conbi ned extracts were

5-1
5-
N

(28)-2-[[(2RS)-2-(6-aminopyridin-3-yi)-2-hydroxyethyl](propyl)aminojpropan-1-oi
5 (400mg, 1.2 mmol) was dissolved in EtOH (5mL), hydroxylamine hydrochloride

(419mg, 6mmol) was added and the mixture heated to 80 °C overnight. The
solvent was removed under vacuum and the residue purified by flash
chromatography on SiO; eluting with dichloromethane/ methanol/ 880 ammonia
(95:5:0.5 increasing polarity to 93:7:1) to afford the title compounds as a

10 mixture of diastereoisomers (300mg, 98%)
'H NMR (CDCly, 400MHz) (2 diastereomers) 5: 0.82-0.97 (6H, m), 2.40-2.77
(2H, m), 3.27-3.51 (2H, m), 4.51 (1H,m), 6.58 (1H, m), 7.49 (1H, m), 7.86 (1H,
m

LRMS (APCl+), 254 (MH")

15
EXAMPLES 66 and 67

5-[{2 8 5S)-5-methyl-4-propylmorpholin-2-vllpvridin-2-amine

20 and 5-[(2R,5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-amine

N~ ™

: ’



dried (MgSH) and evaporated to a brown gumy solid. Purification by flash
chr omat ogWwépteg4/es23 @ 02 el uting with 10% net hanol in ethyl .lqﬁﬁg(% 5 gforded
5ng of material enriched in the | ess @ol ar di astereoner (ca Yo 12ny
of material enriched in the | ess polar diastereoner (ca. 80%d.e. ) and

150ng of 10 material ca. 1:1 mxture of diastereoisoners (total yield 167nyg,
59% . The latter 1:1 mxture was subjected to purification by HPLC using a

15 e radiis dalc o Betal s (oo 1 2Tatloh et tESalBITE T ) uas bt ained
in_ >99% @l@lél@@l@haﬁég@mLLFédﬂ\/Ebrﬁ@@ﬁed éQlfMUﬁb; a@mﬁ?rﬁ@)’bvak)addbdoi'hé?"" d),
'126(3H t), 1.37-1.5 2.18

2. 69- 2. 77 mixturg|wag Sttrzedaat (opnmérnperaﬁume‘o 3 haurgy 1 h%rem:tmwvaa):potedan (1 H,

1" 0 8, Qoo bt ol o bl s,

el uti ng ditAsh exgatre®ith dichictBirietarid (mx Sgnﬁ_fﬁ The W@mtﬁﬁé@eﬂﬁdcﬂsnme@?f?% d.e.
(62ny, 22(@5 1H NMR (CDCl 3, 400NHz) 3 (3H t), 1 (3H, d), 1. 49

(2H M), @d((Mgsi@4) @cb@vapcsate(dztpa_brown ggnrimy @qllqi Ht;nf cstuza t(YlﬂaShT) 3. 89

(1) Spegefidephy bn Stos el it hose methario b gy abefemfroried) o
29342 93)237%1@67 MdigRaR4IHEPEEIN tHd RessPAlarndiadleréEMBe I B0% o &) MiAgds) . (1 a)
material enriched in the less polar diastereomer (ca. 80% d.e.) and 150mg of
@ 10 material ca. 1:1 mixture of diasterecisomers (iotal yield 167mg, 59%). The latter
1:1 mixture was subjected to purification by HPLC using a Chiralpak OD-H

column (250 x 21.2mm), eluting with methanol/ ethanol (1:1).

15 The faster eluting diasterecisomer (retention time 8.1min) was obtained in
>99% d.e (60mg, 21%). 'H NMR (CDCls, 400MHz) 0.88 (3H, t), 1.01 (3H, d),
1.26 (3H, t), 1.37-1.58 (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)

20 LRMS (ES™): m/z 236 (MH")

D

[a], 46.28 (¢ 0.13, MeOH)

The slower eluting diasterecisomer (retention time 10.5min) was obtained in
>99% d.e. (62mg, 22%). 'H NMR (CDCl3, 400MHz) 0.93 (3H, t), 1.11 (3H, d),

25 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")

[a]; 2258 (c0.13, MeOH)

30



ORAN BZ(I) R RIR ~RRORZ ANAN Il Il BB/ 52z ((la) Z (Ib)
Wherein: womoseszetted fromGC X and N, B is selected framfeancksy R is
selected fromH and (Cl1-C6)al kyl, 1012 is selected fromH and
(Cl-Co)alkyl, X is selected fromH HO C(ONH2, NH2 Y is selected fromH,
HO NH2, Br, d and F Z is selected fromH HO F, CONH2 and CN, And

phar maceutical ly acceptable salts and sol vates thereof; 15 Wth the

provi sos t @imsf or a conpound of forrmula (1), (la) or (Ib), when Ais CGX, B
is CY, RLis Hor (Cl-C6)alkyl and R2 is H or (Cl-C6)al kyl at |east one of
X, Y and Z nust be OH, for a conpound of fornula (1), when Ais CX and B
Is CGY, Y R2 is then X cannot be OR 20 WO

st be ot or. ,
2004/ 05237?Pdff@'?ﬂé?%%%@%“”%@f%a)@? ds of formula (1), (la) and

(I'b) as claimed in claiml wherein A

R‘l

Wherein:
A is selected from C-X and N,
B is selected from C-Y and N,
R' is selected from H and (C4-Cs)alkyl,
10 R?is selected from H and (C4-Cg)alkyt,
X is selected from H, HO, C(O)NH,, NH-
Y is selected from H, HO, NH2, Br, Cland F
Z is selected from H, HO, F, CONH, and CN;
And pharmaceutically acceptable salts and solvates thereof;
15  With the provisos that:
for a compound of formula (1), (Ia) or (Ib), when A is C-X, B is C-Y, R'is Hor
(C+-Ce)alkyl and R?isHor (C4-Cg)alkyl at least one of X, Y and Z must be OH;
for a compound of formula (I), when A is C-X and B is C-Y, Yis H, Zis H, R'is
H and R? is H, then X cannot be OH.
20




is GXor Nand Bis CY. 3) Conpounds of formula (1), (la) and (lb) as

cl ai med WO pdoadses72l-2 wherein R is H nethyl and ethypeymmafysdesdggounds of
formula (1), (la) and (I b) as clainmediin clains 1-3 wherein R2 Is selected
fromH and nethyl. 5) Conpounds of formula (1), (la) and (Ib) as claimed in
claims 1-4 wherein X is selected fromH OH and NH2. 6) Conpounds of
formula (1), (la) and (Ib) as clainmed in clains 1-5 wherein 0 1D Y is

| ect ed f f I 1), .and (Ib
os ol a e+ corPhEngSTot Sitmila (1) 487 BRELNCR o in citiet 1 heeinp |
"R-(-)-3-(4- Prcmj -XosripahdB & @Lly phenol
»S-(+) - 3 (4 Pro nor phol i n- 2-yl ) phenol 15
R () - dgtymnﬁupmm fermula)(Dh@apand (i) ashdlaimets in claims 1-2 wherein

s Eiﬁi_ 5?335: R 818 maedd dndsihiene. 1 3-di o
R- (+)-8- Fyor %&nb&uﬁﬂ@@:ﬂf&?ﬁilﬂﬁ(ﬁ)' (]a)?a?ﬂ;i émt?a%rkﬂé%ed in claims 1-3 wherein

S- (-} 2-Fl dor o-5; (4- propyl nor phol'1"'n-2
5- (4- Propyl rmr@%lslserhedeqrfrpmyH andathylam ne  Aft

55) - 5+ oty - LHPBRYRAR PR ROl 4Dy (1R DR aloh 25w in clims 14 whersin

5-1 (2R, 55 5 | | i di n-2-am 25 9) Co d
[( ) - %w]?(ée{?étgﬁcfﬁﬂrﬂ fgg-l ﬁédy ] pyri di n- 2- ami ne ) nmpounds

of formula (1) inclains 1-8 for use as a
medi canmeri). 1®ompeundsoﬁfommiadl)nﬂa) ahd f{l) as| daiphed inl climand Whereirs

K B or asleeee o dimNEe aAntbf unct i on. fomal e sexual o
dyst unct 'ﬂgrg;cgahgswas CETIER () us) éﬁ&‘ﬂ%‘ diesibinfied!ird BfaftRS 1-6 WHbin?" ousal
Z is selected from H, HO and F.
8) R-(~)-3-(4-Propytmorpholin-2-yi)phenol
S-(+)-3-(4-Propylmorpholin-2-yl)phenol
15 R-(~)-3-(4-Propylmorpholin-2-yl)phenol hydrochioride
R-5-(4-Propylmorphotin-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-yl}phenol
20 5-(4-Propylmorpholin-2-yl)pyridin-2-ylamine
@ 2-Chloro-5-(4-propyl-morpholin-2-yl)phenol
5-[(25,58)-5-methyl-4-propylmorpholin-2-yllpyridin-2-amine
5-[(2R,585)-5-methyl-4-propyimorpholin-2-yljpyridin-2-amine

25 9) Compounds of formula (1), (Ia) and (Ib) as claimed in claims 1-8 for use
as aAmedicarnent.

10)  The use of compounds of formuia (1}, (1a) 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

30 hypoactive sexual desire disorder, sexual arousal disorder, orgasmic

disorder and sexual pain disorder; male erectile dysfunction,

hypertension, neurodegeneration, psychiatric disorders, depression {(e.g.



di sorder and sexual pain disorder; male erectile dysfunction, hypertension,
neur odeganenadsods2 psychi atric di sorders, depression (e.pTA880030048952372
PCT/ 1 B2003/ 005683 112 depression injigancer patients, depression in

Par ki nson' s patients, postnyocardial infarction depression, subsyndrona
synptomati ¢ depression, depression in infertile wonen, paediatric
depression, major depression, single episode depression, recurrent

ar iy ol d man AeDARAT.h ' GRWEF Loaie2 UdtlesBAR. i CERHEhAGES BaligRs "
agor aphobi a,  geetmosdidRila ipffictiorPldeppbsdibas) subsghdroniaet symptdratic:

syndronme, avoidant personality disorder, premature ejacul ation, eatjing .
di sorders (e. glepseasieni depressiosaindnterilel wememdpaastialric depressipn, dndiercal 10 .

Sepenenctes | oo B8 0L IS5 R op R B b0
Al zhei ner' s di sehsRd UERESSIVR; PUTPUpSHA BepPéskion ARY Prtﬂ‘hp?rﬂﬂr mafenory

di sorders (e.g. denentia, ammestic disorders, and age-related cognitive
decl i ne ( ARCD) synéearRéhs ganeralized aamdetye disorderephobiasn (¢.5. regarapbohiss

ehdoer ne di soraBiel phOGE" Ang Himbies ShoREsh dosNakhBicS HFeRS cirtiime: 1y i o
the cerebral Vgﬁi@s&aaﬁugsasonaﬁtryea%bk@cfr, Pravicture Saculglion cebling! dikbrfdrs

di sorders (inv I ng changes 'n notility and seCretion), negative synptons

of schi zophr eni(e.g. pranoresiar usrvasa sandr dwimini brewpaa)yi obasityly ookemigaless

i ncont | nence, Tpurette's ndr trichotjl | omani a, , kl ept opani.a e

i npot efite, atte eg!cjen&@si @/Q' %%MWHQF Sl bﬁfﬁ'ﬁ) pﬁ%ﬁ?@fp[{}gl i
paroxysmal henigiafpea an e%@ﬁﬁb@iﬁ&éﬁiﬁ%),a%ﬁ’r? ReXag6ne armiy §mbdepgxhy,) g

enotional ]Jabilrty, pathological crying, sleeping disorder cat ap
shock. ’ 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 -

16 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

20 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.
25
11) The'use as claimed in claim 10 where the condition is female sexual
dysfunction, male erectile dysfunction, neurodegeneration, depression
and psychiatric disorders.,

30 12) The use as claimed in claim 10 where the condition is male erectile
dysfunction



25 11) The use as clainmed in claim10 where the condition is femal e sexual

dysf unct ivp9 2003R5837¢r ecti | e dysfunction, neurodegenerati aTEgﬁB §é30n and
psychiatric disorders. 30 12) The usgqs@s clained in cl a?m V\;{@r%e

condition is nmale erectile dysfunction WO 2004/ 052372 PCT/ |1 B2003/ 005683
113 13) The use as clainmed in claim10 where the condition is hypoactive
sexual desire disorder, sexual arousal di sorder orgasmi ¢ di sorder and

| Th | | 13 wh
sexual  patd) dnaal ek dNUbBI Byt I Wi HeS e TRinedie YAt Tee
-sexual desire diesredaisorder) séx@él”%ﬁb&! ai&oi;&fli girgééramadrs%mu&% Qfextiar mul a

(1), (la) or (Ib) as claimed in clainms 1I-8 an phar maceutical |y
‘accept abl e di | & digorder nfeoaleg.er. 15 20 25 30

5 14) The use as claimed in claim 13 where the condition is female sexual

arousal disorder and concomitant hypoactive sexual desire disorder.

15) A composition containing a compound of formula (I), (la) or {Ib) as
claimed in claims 1-8 and a pharmaceutically acceptable diluent or

ﬁ 10 carrier.
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