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AM NOPYRI DI NE DERI VATI VES AS SELECTI VE DOPAM NE D3

AGONI STS The present invention relates to a class of
waeloarmiiees agoni sts, nore particularly a class BET/IB2005/001554
AMTRGOMRI S bhRivaaiesss ak esdureervfopoBBiIow enz BAONIFFese

conmpounds are useful for the treatnent and/or

prevention of sexual dysfunction, for exanple fenale

sexual dysfunction (FSD), in particular female sexual

arousal disorder (FSAD), hypoactive sexual desire.

The pregfint Hyenden r@]qg@@ a|clpsk of OPF"ﬁtnéraég'i"StF r{n%r@)pfjartlcqlgweﬁ glass of agonists that

are sele&fvg as TDSCOV5H [0 ﬂ'ﬂﬁe c(omndls dideil Yor i tesmtrhai @nd?brqas\r&txon of sexual

dysfunctlon fO{ e>fa“?n fnglﬁcste?x/u al H%I‘—EB&" W/{?P’éqg géﬂﬂatf'g ﬁém?g %(ual arousal disorder
(FSAD), rryf:@ach@dswal ldesie disarder fHRRD; {aek ioh dnteierd e F@@ufeﬁteéﬁ 9r9asm'c disorder

(FOD; irfabfig 6l Bkievs @Fg'ésrﬂﬁ aRg aiaRt wx@alﬁiygﬁ&hdhaﬁ i1 BartieUkeH 886 Rtedtile dysfunction
|

(MED). Iglglg%%lg!a@% U{}cglog EN Vr(re%igtrgq\eée IS eangf | Sjgciruga%iﬁ d?s&%gs such as
prematurenéjacuiadion, ianorgasxiia (iMakéityeto cohipruerdasnairas daﬁ'?odlﬁg@fﬂa Isughnas hypoactive

sexual Je%r?@ﬁfs&gern(ﬁgbgp%ﬁ&' R ﬂﬁerré/stdr‘l 1% d?ﬁe%ead&ﬁi\pounds are also useful in treating
enerative | SOraers. he present i nvention

“e”mpsﬁh&\ﬂc 8”?@@%6%‘&?%?%?’6 FIgAE®a (1): wherein: RL is
selected fromH and (Cr C6)alkyl; R2 is selected from
ed from wherein: A
The pregn@lﬁ%geﬁ%@ég%&mpﬁﬁdégff&ﬂu%mgr 2; R4 is selected -
from H and (C C6)al kyl ; erein said (CrC 6)al kyl
may be optionally subsp,'Nt uted weth 1 or 2 substituents
each independently sel éctgd From (Cr Co)al kyl, OR7,
phenyl , substituted phenyN <heteroaryl; RS is
sel ect ed fromH and (Cr 06)al kyR:()wherein said (Cr
WheremC6) al kyl may be optionally substituted with 1 or 2 OR7Y
groups; R6 is selected fromH and (G C6)alkyl; R7 is
selected fromH and (Cr C6)al kyl; wherein said (Cr
1is selebp @ty H am;o,kzg)an@ti onal Iy substituted with a phenyl,
enyl group; R8 is selected fromH,
*Sseﬁﬁtﬁﬁwm ealnﬂ "C‘e%@{g’ﬂoxy, and et hoxy; RO represents (Cr
R’ is selgatpairgey] ; and

Re g\
3 10
\[ :[ 5 /(CHz)n R I'R

R an R* (v)

wherein;

A represents O, S or CHy;

nis1or2;

R* is selected from H and (C;-Cs)alkyl; wherein said (C4-Ce)alkyl may be optionally substituted
with 1 or 2 substituents each independently selected from (C4-Cg)alkyl, ORY, phenyl, substituted
phenyl énd-heteroaryl;

R®is selected from H and (C4-Cg)alky!; wherein said (C4-Ce)alkyl may be optionally substituted
with 1 or 2 OR’ groups;

R® is selected from H and (C-Cg)alkyl;

R’ is selected from.H and (C4-Cg)alkyl; wherein said (C4-Cg)alkyl may be optionally Substituted
with a phenyl, or a substituted phenyl group;

R® is selected from H, methyl, ethyl, methoxy, and ethoxy;

R? represents (C1-Ce)alkyl; and

R is selected from H and (C+-Ce)alkyl; wherein said (C-Cg)alkyl may be optionally substituted
with 1 or 2 substituents each independently selected from OR7, phenyl or substituted phenyl;
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R10 is selected fromH and (Cr C6)al kyl; wherein said
(C Co6)al kyl nmay be optionally substituted with 1 or 2
waamstiveent s each i ndependently sel ected fronP@RIB2005/001554
phenyl or substituted phenyl;wherein heteroaryl neans
a5 to 7 menbered aromatic ring, containing from1l to
4 heteroatons, said heteroatons each i ndependently
wherein h%?eiroea%ﬁfélaﬁi 98 (7 ﬁeﬁ\rﬂ)gregI arcﬁ@dtlg rlnSt &fnféﬁﬁrﬁlfrdﬁﬁy t@Q heteroatoms said

ubsti t substitue
heteroatogg@ﬁch lﬁqﬂpﬁ@qﬁyghﬁl?pt%qr% Ped apd Blms?l@)hetgoFgFer be ?.Pél'ogally substituted

with 1 or m&e sGhtfituemta ebcrsibdspehdandnielaty flom (Ch-e)s)slay‘r;d'ta@rand OR’, each substituent

nd wherein substituted phenyl neans phenyl
maybe“?ﬁﬁ@Fofﬂﬁae ®h 1 or nore substituents each

|ndependently selected from (CrC 6)al kyl, halo and
wherein @Zﬂtut&ﬁ@ﬁbr@”hééhé pl&m\?l $uBstitRed While 1Sﬁri’aorersudstr[l.feetse¢ach independently

e . orovi so. t.hat S
selectedfvr:\gmn &@ﬂta{k& algand b% ﬁgh%%g ?%bﬁé %ﬁ?ﬁ*d'f@%’{,ﬁd 6
is Hor (Cl-C6)al kyl, then R4 cannot be n-propyl; and
with theppgm, %@eutl cally acceptable salts, solvate, polynorphs

when R ?r@ R r%gal#gg r'ntoﬂ?gxy(‘ﬁg é—\ lgﬁ, éfi éﬁgﬁ%ﬁé@r abé‘ g;%%*e C{CrCa)alkyl then R*

cannot b&Suptopyd] e het er oaryl groups include pyridi nyl,
and pharﬂXﬁéuma‘ﬁy Dbptaly ShiRALINRYE, paiiRorPhe S grotrugs kRS S

erw se I ndicated, the term hal o means fl uoro,
chloro, brono or |odo Unl ess ot herw se indicated, the
Unless ofherumsesndiated] (@t -©g)alkglanay weisysightichaiedr bpnebaé or nore
defined groups. In the case where groups may be
selected froma nunber of alternatives groups, the
Suitable kelgrearylaPugs Hialyde REInyle PYimidingh pEidgzing pRG RFZTY!.  The
pharnaceutlcally acceptable salts of the conpounds of

uniess oy ot e et R Eerk g Bl BB " F o e

fromacids which formnon-toxic salts. Exanples
Unless okHaRAi é&ﬁdl&éﬁﬁi %Qérﬂ Subshtdied fletns suBpRlitb@beonelre rvesdefined groups. In the

besyl at e, te/ car bona e
case thrS ques n@é %{:t&gﬁ rom 3 gijrgber 8 glfer%ﬂ?é’é &Hg{s (h? %EBH@& 8roups may be
the samearydiftetent. fornate fumar at e, gluceptate gluconate

gl ucuronat e, hexafl uorophosphate, hibenzate,

hydr ochl ori de/ chl qri de, dr obr opi.de/ br om.de ) "
The pharase el RIESRIENR 1S o s STGRIES o R O o acd additon and
the basengaltetateof. mal onat e, nesyl ate, net hyl sul phat e,

napht hyl ate, 2-napsyl at e, nicotinate nitrate,
orotate, oxalate, palmtate, panpat

SUltaNerﬂWs?ﬂﬁiﬁ'P@/SH%P'@g@ﬁ“%&gfﬁha&tdé/"m %@F’Bd‘@ﬁ't%ﬁo%aﬁﬁa%’@mp'es include the
acetate, PXdi ;% UspBaedt€, bérxoatBabasyiate, Sticaiiombie/cadhanate, nbiswphate/sulphate, borate,

camsylaia ﬁl&%{ga%yé: aglgf d%lv_%teog%}a?et ?or?"lgtre Hg’ré%t@%%ﬁ\gt% 8i0bnate, glucuronate,
hexafludraphpgpiiatef ofribenzatapl @/drqﬂ@ﬁfl@[ﬂh}gﬁ@ﬁ e. hydrobrom|de/brom|de hydroiodide/iodide,
isethionate, lacfate, ‘malate, maleate, malonate, mesylate, methyisulphate, naphthylate, 2-napsylate,

nicotinate, nitrate, orotate, oxalate, palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen
phosphate, pyroglutamate, saccharate, stearate, succinate, tannate, tartrate, tosylate, trifluoroacetate and

_D—L

xinofoate salts.
Hemisalts of acids may also be formed, for example, hemisulphate.

For a review on suitable salts, see Handbook of Pharmaceutical Salts: Properties, Selection, and Use by
Stahl and Wermuth (Wiley-VCH, 2002).
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For a review on suitable salts, see Handbook of
Pharmaceutical Salts: Properties. Selection, and Use
whooStsdes and Wermuth (W I ey- VCH, PCT/IB2005/001554
2002) . Phar maceuti cal ly acceptable salts of conpounds
of formula I may be prepared3by one or nore of three
Pharmacewichiycertatie kaits ok aohpaugds bidorwizponaxibeprepasphiy enejor more of three
with the desired acid or base; (ii) by renoving an
methods: . . . )
acid- or base-labile protecting group froma SU|tabIe
precursor of the conmpound of formula I or by
(i) byirestingp@n icogpauns of foainliz! wihdhe desiprdeasigh rdese; f or  exanpl e,
a lactone or lactam using the deS|red acid or base;
or (iii) by converting one_ sa the c
(i)  ydemeving an ao- ahmsﬁé?b"%wf’tﬁé%n?tqr%ﬁ %Sﬂtﬁ‘agﬁfﬁ%ﬁ}’ °I‘Pe compouind of
fa@iuth Dor RASR-dpeniby aeitabe aflicapreuisonibreexamnleex hiangyer lactam, using
olunn | eg reactions are typically carried out
ﬁ &?d ?%ﬁr&$ﬁe¢resultlng salt may precipitate out
and be collected by filtration or may be recovered by
(i) tg,va{ﬁoéraﬁg Qrﬁbl f?a‘lt df e Sopdpoaind of f&'dnmlajlelgraebther byi nelacptnsmtmtro An gppropnate
in n r onpl ete i oni se
3 &8st S NG P 2L liallBion Rlnindd AFOMP! S 1Y

conpounds of the invention
may eX|st in a contlnuun1of solid states ranging from

Al ’threef f‘élal:t)bn@'g?é %%Hﬁ%/ éé?rlédubdt){n gblohalhd f&ultlﬂ'@ealt @Byrprecipitate out and be
hous

collected @bwga’qoa % n}aé(%a éeci?y%rgp %(yifavqpﬁgtl%?fec : %cglvénF j\?g%géé &lionisation in the
resultingdkap etaglivay fropoompetehdorseditealmasiynoeianisgilt t he physi cal

properties of a solid or a |iquid. Typlcally such
material s do not

e compmean SO PO ) SHPSh o250 S PR B8 amarns o
fully cryﬁélildedTh@feem remiicepHoos metbis yo d etsterin iybidh the materialiatks longpsange order at the

molecul%rﬁ%v&r \hﬂ&)eﬁg ﬁ@gﬁhftérﬂﬁgr&f} el rq?];f %hibh tHel ;ﬁkyﬁéépﬂﬁﬁérﬂie@%f a solid or a liquid.

aracteri se a chan
Typically, et ardiyiaboge et ENEGHSIEP 2GSV AL ﬁteff haTyile exnivitng the

propertléseéfrﬁ sdhfl Y& @lokd fagnally @éexibed afs aallqsrdl Udorphmm |ar¢hw|gg érhm solid to liquid
propem%ﬁ ocicHEs %%:rg%lﬂﬂgr?ct?rusreg%v & mc%ﬂ)n?écorﬁf Jr&’é?t( Hia&s transition’).

IStI nctive X-

The terrdi'drystaivie] referptata sofith phse in w@e ﬁh@ alaﬁé'ak*sas adgeupr qieise igreal structure

at the ni¥Dial %%l%qld ?N/Ei b(élisﬁﬁﬂtll/é’x%)) diffradtia® peudih ith défined peaks. Such materials
| es

e RS e, e Bt SIS SBl ] B o o s
charactérised by aptiase chamge| typicajly first erder)(meffing P@@tﬁpo unds of t he

i nvention may al so exist in unsolvated and sol vat ed
forms. The term'solvate

[ herein to Cr.i . '
The comopehIehnecDIFEIXTELARY LA SEREIED ARG Ol The e ‘soete s
used hdr&iM @5 8és@Abead eholRb@araionplzx o prisingdivecdampoand of ’tm:io‘(ﬁnticmmné one or more
RS 0055 0SS B S8 s e
when sgiti aplvent isuvateral | y accept abl e sol vates of the conpounds |

of the-formula (1) include the hydrates thereof.

The pharmaceutically acceptable solvates of the compounds of the formula (I) include the hydrates

thereof.

A currently accepted classification system for organic hydrates is one that defines isolated site, channel,
or metal-ion coordinated hydrates - see Polymorphism in Pharmaceutical Solids by K. R. Morris (Ed. H. G.

Brittain, Marce! Dekker, 1995). Isolated site hydrates are ones in which the water molecules are isolated
from direct contact with each other by intervening organic molecules. In channel hydrates, the water
molecules lie in lattice channels where they are next to other water molecules. In metal-ion coordinated
hydrates, the water molecules are bonded to the metal ion.
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A currently accepted classification systemfor organic
hydrates is one that defines isolated site, channel,

W@e0o0s#1385 i on coordi nated hydrates - see Pol yneepiB2808/001554
i n Pharmaceutical Solids by K. R Mrris (Ed. H G
Brittain, Marcel Dekker, 1993 . Isolated site hydrates
are ones in which the water nol ecules are isolated

When thgrsa gﬁrg orr }%{%{6&!@8 Ptg@%&fnw t%% an il e%& \ﬁh ggf'e améll H&h@& \ét%ﬂhlgrgetry independent

of humidifp| \Woer, bewsves thersolvantor watetih a/ﬁﬂ@f Rouph é? B wﬁévl %ﬂ‘Véteﬁ @rd hygroscopic
compouﬁ@s %Wer)é@ﬁ@ﬁt cHidre Gl b8 Sepdndernt@h Alimidig ang dgindicoadit®els. In such cases,
i md/ ‘%\W " Q‘e wat er nol ecul es are bonded to the netal
non-stolPiypm PhEe 88 Went or water is tightly bound, the
conplex will have a well-defined stoichionetry
Heremafté}%ﬂ REGHRSS t@EonhBéUhd@'o? Jorm¥ ERcludrovRMAtes td 1Ae sBIR|ane BElvAEs thereof.
water is meakly bound, as in channel solvates and
hygr oscopi ¢ conpounds, the water/solvent content wl |l
The cormoudésp efitie ritveotivntinatriddicompeunds @f formea ¢ enbereinbefere defined, including all
polymo Qn&?{??@l h%ﬂf‘!hﬁe@f %dﬂl@tdn}d i¥Mnhers mgrebfmhcfﬂj@h@optlcal geometrlc and

RGN ANE LGS R Y

The conpounds of the invention include conpounds of

Included Ql\{ltm“ ﬂe g ga?rtﬁé %@Fﬂrﬁ elgwtﬁéﬁ tréh?éj all 's@%oﬁgmgﬂ @Elametrlc isomers and

er eo ocg ug (L
tautomelia fEpS! ﬂhﬁw@wuq Sit farmiia g 'wq'r@aaompa@sﬁgw ity dpgje than one type of
isomeri$n® WA W&Xtuvés loB6HERY foretBerb& At mbiudyd atkeddidneiditiamar base salts wherein the

counterfo% ?s:]g IC%&' c¥ve ?op%!( C%’TQC%{Q g? { I9&f.'mef or rgyénﬂc Ifor exEﬁFlle,u&-Qerate or d-

%é presen I nvention 'are a
m@mm%tere0|soners geonetrlc i soners and tautonmeric forns
of the conpounds of forrmula I, including conmpounds

A comp: Xriécglﬂ’ées 0 urfoﬁ)epoa %%ﬁeggr t erE g%}%meklﬁcocg?boh 2{3&3%59 g1rereefore exists in two
or moracstdreaidoineiicorioros. Fadermeret shavséiled menspie wilb wnderptpesh thag moiety (i)

encom;%@éés%ﬂl leYeotlel@and diterEaiomIdri€ forhé, il @fticake or /-lysine,
racemc, for exanple, d/-tartrate or  dlarginine. A

conpound of the R ) con or nore
asynmetric carbon ato and t her ef ore exists in two or
nmor e stereoi soneri ﬁS Furt her ¢Rr°the skilled
person wi |l underst m i noi ety 4II)U@pconpasses
ail stereoisoneric ereoi soneric forns

Separaﬁtﬁf fof Glidseareoisopfens &hiayobb szchldvaaisb¢ reeoveniomelr schmigudse e.g. by fractional

crystallllsr%t Ion, %ﬁ?om%ix%rg@@t ll-lltli Pe%f at Stgé l'sgnlf&ﬁ ml)ﬁurg of QY:omip_?qu of tEe formula (1)

ona at 1 on, raphy
or a suitggblepall pedasyptvetisreot A 'R@'U@@‘ @fanao%% WOE’)‘T" qf the formu'a (1) may also

be prerfa%drﬂﬂnaa %l)reébbno%gsdbhéaﬂpb@e sridrine@tte @EKY résdlitivs, subreae®fH.P.L.C. of the

correspepcjlnqmr?cea{?%% Bszn%‘g%telggl:gg@ fsflbaﬁ] saupgp lr'(laggb Of a&tl&ﬁalf glryg[gl‘lﬁtlon of the
diastereniomedt b3itspfamesdi hytreactierdef dhecasrespgnding saspmete d\ﬂfh agyyitablegeptically active

acid or BY¥se bfafprépria®f the corresponding racemate using a
suita Ie chiral support or by fractional

crystallisation of the diastereoisoneric salts forned
The présyémnmﬁdronclmfestah aharmaareetsqwmticagamas@nmaéy-hmllhd gompounds of formula

| where%ucsnteaop ln'f‘ore? Qt'bl'n%% rXpIQL%E 'bY Stoﬁl%'hgv19§ thQ@acfﬁ‘e at@rﬁlc number but an atomic mass

rra I nvention I nc

or masp nwbm@éf@fqnéﬁvm %emmaﬁﬁ & Masy PYPReE wh*ﬁyprﬁi%v#t%ﬁn nature.

compounds of fornul a

Examples of isotopes suitable for inclusion in the compounds of the invention include isotopes of
hydrogen, such as 2H and °H, carbon, such as ''C, ™C and C, chlorine, such as **Cl, flucrine, such as
BE jodine, such as 'l and '®, nitrogen, such as N and "N, oxygen, such as 0, 'O and 0,
phosphorus, such as *P, and sulphur, such as **S.
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| wherein one or nore atons are replaced by atons
havi ng the sane atom c nunber, but an atom c nass or
wore®s/1m9sdber different fromthe atonm c mass or POEEER005/001554
nunber whi ch predom nates insnature. Exanpl es of
I sotopes suitable for inclusion in the conpounds of
the invention include isotopes of hydrogen, such as 2H
Certain Xdbpidhhy-IaRNd0 BomBslebs af folddla 1 1RE eaamipld 4Bpsec iricombrating a radioactive
sotope 0L plor S8 Bt 6 od B TG FficeRpE sotbes titum, o
*H, andaripgefd, ieull, are peRCulatyAseiEiar ths@urepe BipHRyY gkthels gase ¢fdncorporation
and read/rheand Bfueidekipur , such as 35S. Certain
I'sot opi cal | y-1 abel |l ed conpounds of formula I1 for
exanpl e, those incorporating a radioactive isotope,
Substitigiorewitfsledavier isptogesuspchas feteriymbie. it may #féosd gertain therapeutic advantages
resultin?'fn%“ér@é‘!ér! H@ta%Bl%détgﬁlgy, ThexbRPEORElkhitd hSBIcORASIfe or reduced dosage
S tritium i.e. 3H and carbon-14, i.e. 14C, are
requirerpgqty, PRANEAFS (hay S8 PIRFEER I SPRP STHIFBEBEE i n view of their
ease of incorporation and ready neans of detection.
Substitdte? %tléhgéiﬂrcgpe t§r§; ig@t@ﬁék,eé'u_cll\ sotPes sULhnPSNA@HE Bk iudBRul in Positron
Tl.e. , n%¥ arford certain therqpeutlc advant ages
Emissiandgpearanhy (RET0 siugies A" ¥amininaybitiate rseeRinr PFEy2anYor
exanple, increased in vivo half-life or reduced dosage
requi renent s, [ i
sotopgfi AR e RLh s Coegineiiy B BeBores Gy CanSffiRal tectmiaues knoun
to thosé skilted fiethe agiLrs Pyapsocesses anaymous igdnass desesiRed RS BEsoTbaRslo Examples
and Préghrdiess lsi@narEapsisprate Saangnaaityed Bigeht Bt platiees! thenon-labeled reagent
__exam ni ng substrate receptor occupancy.
pm“”@@SPBBﬁ%ally-labeled conpounds of formula | can
generally be prepared by conventional techniques known

Pharméc@u&cﬁl@%ce&‘f&dlé §6halted ik BRoErice Mith e iNVeAEREREGAIRBIOGRUEN the solvent
to those e

)t scribed in the ac anyin es and
of crystplizaial ey Rs{eotarisaly s‘ébﬁt'tﬁtﬁ‘g F@pﬁ%é’a‘%{%’g? ’o(g%t@é\?#)‘y- | abel ed
reagent in place of the non-I|abel ed reagent previously

The fol%%'g%%ﬁgdimgﬁ%ﬂﬁgﬁn%dtiG@érL Par@&%ﬂ??ﬁ&lr@d:sm vates in
acc fhe i

rdance wt nvention | nclude those wherein
the solvent of crystallization may be isotopically
Prefer%l:ylmlgtisj deletied from-}g.miﬂ%&nd;iﬁwlﬁc et one, d6-DMBO. The
n 0 t e invention are
More pbeg?r?tﬁ%ﬁl 'g?ﬁé&?g{\;@ﬁﬁl‘eﬁg 9]li-a’trh@f erably RL is selected from
Most preferaipt Riy$ Hand et hyl More preferably Rl is sel ected
fromH and nethyl Most preferably Rl is H Preferably
R?2 i, selected from Hl thyl and ethyl More
PrEferiﬂlyé# ésrso?fﬁCS?‘é&{?"] K rg%}wyéang%y romH and met hyl Most
More eferbidly Bbik yel®ed forH aMiewthi®3 is noiety (11):
Most preferably R* is H.

When R*is moiety (Il):-
Moieties (lla) and (lib) are preferred.

Preferably A is O or CH;
More preferably A is O

Preferably R* is (C4-Ce)alkyl optionally substituted with a phenyl or a substituted phenyl group.
More preferably R* is (C4-Cy)alkyl optionally substituted with phenyl
Even more preferably R* is selected from methyl, ethyl, n-propy! or n-butyl
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Moieties (Ha) and (lib) are preferred. Preferably Ais
Oor CH2 " Mire preferably Ais O Preferably R4 is

W@ ShsTEPS Ryl optionally substituted with a pheCliB2005/@1554

substituted phenyl group. Mre preferably R4 is (C-C

4) al kyl optionally substitutéed with phenyl Even nore
wsﬁ&@re?abiyw Bf&,elé&ew&rﬁﬁtqul Ehpranaeigiydyl ethyl, n-propyl

or n-butyl Most preferably R4 Is sel ected fron1nethy|

ethyl, and n-propyl In a flrst preferred enbadi nent

IfRG firss peteired breigbdimentn B insrieciediropahi ahtt b, Cale: efvh@remadﬁ (C1-Cayalky!

réﬁge%kﬁgl@)éhbsﬂ%dhﬁmqmr b @rdlgha s;UbSt ituted wWith 1 o r
Mrre ﬁgﬂfer%}lyg%éis Fﬁt}?cr g‘\,ﬁf’é‘? Eer a{g&laa I Ihy}'ﬁ erel(f? %taggrp%tf’n@ rghé_lfaxd ethyl may

beryptidralycgbstiotealwith as @ grdupt ed with a n O R7 group I\/bst
5 SehAG { Skl met hyl and ethyl. In
o< %ﬁﬁ%“’)ﬁ Belebied RLAH, filoh Aefiy. T2 (O C 4)al kyi
optlonally substituted with 1 or 2 OR7 groups Mre ;
IR b%fe@fnala}eyen’é’&emsomredasw(cﬁmmkw@phmaumsmtag Wwith 1 or 2 OR’ groups
I\ﬁ%ﬁ g{efe[r 5‘?3 c%lfroﬁgq?iﬁbﬁd &ﬁﬁmhe@?fysawmgﬂﬂ?l'a‘hﬂ ahib ¥thyl may be

group. Mpst preferably RS is
q@bf@;&ﬂywsﬁtw@iﬁ'ﬂmﬁ% UM ethyl . Preferably R6 is

64t kbl @ Beldcted iBinhydthymaet etkyny| More preferably R6
is selected fromH and nethyl Most preferably R6 is H
Preferably R7 is selected fromH and (Cr C4)al kyl;
RveterabiyR° sedetbcteCirom &4 gt andiedyopt i onal |y substi t ut ed
Mwe*brérer%ly ﬂﬁ.pm.édfﬂ;m%h@mgmmut ed phenyl groups Mre

@ﬁe erab is selected fromH, nethyl and ethyl;
%rpé?f"ﬁa@ ] dS |Fhst hyl and -sai d-ethyl are optionally

substituted W|th a phenyl group Mst preferably R7 is
Isr%ﬁ(??oqf g S aﬁa@ﬁﬁ)n{ (I}laga Rb?ﬁ)’jélk)mhﬁﬁeraa k&id ol -€t)dlkyl is optionally

nis Pret er ab R4 represents (Cr

SXPFHP‘I%Q W'th b4 %‘ﬁ%\\{' PS/SL@EFB%I?‘? PREPEE Y951 o r 2 phenyl,
MaRSprefeabie &k’ Bheatteddrom hehethpany bthgir obgrsin said methyl and said ethyl are

optionally substituted with a phenyl group

Most preferably R’ is selected from H and (CH,)pheny!

When R?® is moiety (ill):

Preferably nis 1

Preferably R* represents (C4-Cg)alkyl, optionally substituted by 1 or 2 phenyl, substituted phenyl or
heteroaryl groups.

More preferably R* represents ethyl, propy! or butyl, said groups being optionally substituted by a
phenyl group.

Most preferably R* represents ethyl or propyl, said groups being optionally substituted by a phenyl
group.

When R® is moiety (IV):

Preferably R? is selected from H, methyl and methoxy.
More preferably R® is selected from H and methoxy.
Most preferably R® is H.

Preferably R® is selected from (C4-Cy)alkyl.
More preferably R® is selected from methyl, ethyl and n-propyl.



10

25

30

35

40

More preferably R4 represents ethyl, propyl o r butyl,
sai d groups being optionally substituted by a phenyl
wW@e@ap1skpst preferably R4 represents ethyl o PCPIR2PS/Q01554
sai d groups being optionall 3§ subst ituted by a phenyl
group. " Wien R3 is moiety (I1V): Preferably Ris
Msw beetaratdy RYiomprdpyl. met hyl  and met hoxy. Mwborree
pprreeffeerraabbllyy R8 iiss seellected fromH and

P@"%}%&X d '%N?%f%ﬁtqdzf%rs E%Jrlg%/@y%a)a%w ghﬁrﬁgfsgpa(g 3)%1 may be optionally

subefitated eith 1 baOREOHPhknyl @bimel and n- propyl . l\/bst

M?;eg)freq{ﬁggkgm(ﬁpséé%)@a fﬁhﬁpgbajmgﬁ@ferabl y R10 is sel ected

ereln said (Cl-C3) Sl Kyl may
MB@P@&F?W}B] Sy"‘substltut ed with 1 or 2 OR7 or phenyl

groups. 5 More preferably R10 is selected fromH and
Preferablmtigyéglecaégt??oﬂn RBigf‘eesr(fBQnM |ﬁ310 is H Preferably R3 is

ZP and (111) Mre preferably

More prefgggbly B §é?@@tﬁ%ﬁuommﬁt'%ﬁ"a S '§ (lib), and (111) O

Most prefé@@{)Rh&eéleétadJﬂrm Rdictics se)lemdt(lﬁfj fromnoieties (Ua) and
[ Preferably heteroaryl is a 5 or 6 membered
aromatic ring, containing from1 to 3 heteroatons,

Preferablys bitefobret isr A0 Metepen @eamatiy r4g| eeni@iing 1B 'Goah deiRfoatoms, said
heteroatomﬁo%pa{o%ﬁt%" RRbdReherganyl is a 5 or 6 nenbered

e oAb 5 SR A g e 155 B toms.

thereof) of the present invention are exenplified

Particul & FlS (dn8da®f Rereof) of the present invention are exemplified herein;
amua'ﬁgl\%rpo géy p;rldln%afr)nne (pExarrpIe 2); '0

more pfe%”f‘harﬁs Phenyl propyl ) mor phol i n-2-yl ] pyridin-2-am ne
(Exanmple 3); 5-[(2R,

5. (Morph§§)z y'?}pyM% Ly LAREphol | Exa?né(é i)pyr i di ne-2-am ne (Exanple
5-4-(3- PWF‘P@W'EQIP@“WWTM%ZFW%eny E¥RBBY 1% rmor phol i n- 2-yl1 ] p
5-[(2R, 58)L5- Métﬁy@omlm@ )(I]E}fr&imélz&rﬁble (Example 7a);

5(2S, 5%? R([SX -g- 'P'?senﬁﬁ o¥yl)morpm‘8ﬁn Y. blw}mnalénﬁnez Y {ExB¥pL €); N- 2- am
5-[(28,5S)-4- Butyl -5- methylmorpholm -2-yllpyridin-2-amine (Example 10);
5-{(2R,58)-5-[(Benzyloxy)methyl]-4-propylmorpholin-2-yl}pyridin-2-amine {Example 13);
[6-(B-Aminopyridin-3-yl)-4-propyimorpholin-3-yljmethanol (Example 14);
4-Methyl-5-(4-Propylmorpholin-2-yl)pyridin-2-amine (Examples 18 & 19),
5-[(28,55)-4,5-Diethylmorpholin-2-yljpyridin-2-amine (Example 21);
5-[(2R,5S)-4,5-Diethylmorpholin-2-yllpyridin-2-amine (Example 22);
5-(2R,5S)-(4-ethyl-5-methylimorpholin-2-yl)-pyridin-2-ylamine (Example 25).

In an alternative embodiment, the invention additionally comprises the compounds (+)-5_-(4-
propyimorpholin-2-yl)-1,3-thiazol-2-amine and (-)-5-(4-propylmorpholin-2-yl)-1,3-thiazol-2-amine
(Examples 26 and 27).

Compounds of the invention may be prepared, in known manner, in a variety of ways. The routes below
ilustrate methods of synthesising compounds of formula (1); the skilled man will apprgciate that other
methods may be equally as practicable.

Throughout the schemes the protected nitrogen of the 2-aminopyridine group is signified as PGN, and Hal
represents a halogen selected from Cl, Br, or L.
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5-{(2R, 5S)-5-[ (Benzyl oxy) net hyl ] - 4- pr opyl nor phol i n- 2-y
| }pyridin-2-am ne (Exanple 13); .5
W 2606615883 nopyri di n- 3-yl ) - 4- propyl nor phol i n- 3- pET/Mm2DRA01554
ol (Example 14);
4- Met hyl - 5- (4- Propyl nor phol i #- 2-yl ) pyri di n- 2- am ne
Compounﬂﬂﬁﬁﬂ‘l‘nﬂ§ 1§ §nérehOR’, R2 R* and R6 are as defined above, and R%, R® and A are as

descrlbedgggg&-\ﬂasgé ﬁf epareg)| accorcy ng to rgac? ion s he2rney 4 Ipyridin-2-amne

[ (2R, 59) - 45D|ethylma. ﬂﬁ'ln-Z-yI]pyrldln-Z-amne'
Exanpl e 22 >
(2R,

')4 et hyI 5- rret ?mrmhol in-2-yl)-pyridin-2-y
N Olman al ternatiwve elbygdi'hent,
dti ona

am
he i hve ‘tl on ad QQNPri sé t heeNo nds
+)-5- (4- PpPopyl mor ph |Iﬁ@ 1)-1 ,3-thiazoR-2-d#Wne
nd (-)-5-(4- propyl%m 2-yl)-1
, 3-t hi azol - 2- ani ne ( es 26)and 27). J:Bhpounds
of the invention may be prepared, in knovvn manner,

a variety of ways. The royyues below illustratg, met hods
of synthesising compour fR.f.ornul a (1); thelski) | ed
man will a ethtogher-met—hodsma peequally
as practjcable. ThrB¥ghput® t he schenes Pfle Rpr'bt ect ed
ni t r ogen®o the 2-am nopyri @ne group is signiffkd as

5-
(
5-
|
t
(
a

PGN, and Qs represents a hal ogegs sel ected fromd,
Br, or I.Co s of fornmula (1) erein Rl, R2, R4
and R6 are_a f,i ned above, and W5 and A are as

descri be ﬁ rei n'? may E p’rep e codr di ng t

react iP6N” 3Chghe 1. Schefre 1pdR Ron Step 1. |7

Ani nopyri di ne p¥ot ecti on Conpoufids of phor nul av(V),
wherein, for exanple, NPGis the 2, 5- dlrrethyl'%yrrole

system [as described in J. Chem Soc. Per ki n Jrans ,
- 1984, 2801-2807, and as illustrated by the ound of

formula (Vla)], may be introduced througkf irRON of

an am nopyridine of formula (V) with lz¢ 2val ent s

of 2,5- hexanedione in toluene at reflix Wwth
azeotropic renmoval of water and an acid catal y&t, such
as paratol uenesul foni c adlemfgaction Step 2 . Halide
to al dehyde Aromatic halide of formula (VM) may be

ReactionGREY/ £ Wnfisbpyitliee gbideityydes of formula (Vi) by, for
exarrp e, generation of an organonetallic reagent from

Compoupdes o"‘Tlf 91%@3}/? %hgpé; Pdr %Far%le f,\ﬁfd'ﬁy E}h@ 2(5\@ %ethfﬂ@r*o%"@@#eﬁ){as described in

such

J ChemdSmatFI@Wff oensr, d@%r%%?woﬁndr@ lsigalpg) Y H@rﬁ?&*@md of formuta (Via)l,
may be %Hﬂoh@ééh%%g«arﬁéamérabf b apyiidogtidme ofl édrimuat (W edthi HZ leydelents of 2,5-

hexaned%\e gn %Iuené ge%ﬂg matﬁ %%g’ot%n?b rgr%ov%[ &E\‘Nna%r Jnla'érlln%md catalyst, such as para-

toluenesulfonic acid.

Reaction Step 2. .Halide to aldehyde

Aromatic halide "of formula (VI) may be converted into aldehydes of formula (VII) by, for example,
generation of an organometallic reagent from a halogenated pyridine of formula (VI), followed by reaction
with a formylating agent such as dimethylformamide or morpholine-4-carbaldehyde.

Suitable organometallic pyridine derivatives include Grignard (organomagnesium) or organolithium
reagents, which may be prepared from the bromide (or iodide) by halogen-metal -exchange. Typical
conditions comprise addition of isopropylmagnesium chloride (or butyllithium) to the bromide (VI) in an
anhydrous ethereal solvent such as tetrahydrofuran at room temperature (may require heating in certain
cases when isopropylmagnesium chloride is used as the metallating agent) or below (e.g. -78 °C when
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reagents, which may be prepared fromthe bromde (or
i odi de) by hal ogen-netal -exchange. Typical conditions
weowpnimes addi tion of isopropyl magnesi um chl or PAEIR2005/001554
butyllithium to the bromde (VI) in an anhydrous
et hereal solvent such as tet?ahydrofuran at room
butyllithiuhelspased) i eefforay thectpliger rhefalt excenoe reastioni fAllaweg ey agpition of the
formylatlﬂgségmt%pdl’érgglp\ﬁéj um chloride is used as the netallating
ow (e.g. -78 0C whenbutyllithiumis used)
to perforn1the hal ogen netal exchange reaction, :
ReactionStﬁglsomad/e@g'oraﬂdideﬁxvdmtomﬁnMrrryl ating agent at 0 0C
| oner. Reaction Step 3. Conversion of al dehyde to

Compourgi@opgr?rét‘fl@ Wllll)r ggg@@&@gére@ﬁy fcQEtH loRar( Mishlde dreRyrmu@ (VII) with a cyanide

source, S He £oE5HT G o e HEO ot e e hd o tase. suon s
sodium hydroxia, to/fosn byim:aadnaieadctupt wwcthhnayubterretﬁmdﬁuﬁ@amt \&'fh borane, lithium
alummlurpq'?@nde F&{ Qh li'ﬁ“ahyéi\{&éﬂl d6iverk. OTin@él MBoAdlitions comprise reacting 1.0

equivaleny pHAGRVEREY 16 wﬁﬁ%mtﬁkﬁwmmﬂm‘? it gtite s SBRLERY folowed by
potassmlhyzgidrﬂl@e(m ateqolxralems)aan rehhemperatuso The msultingyoyaraglydrin intermediate is then
reduced % g'eﬁﬁwgﬁ’tr\ﬁuthcﬁggrd g’cﬁuvgl@ﬁ\gto'f B&aﬂe Q ﬁ#uét\fé‘u?nfoﬁov@d by treatment with a

ents
strong aos,dﬂomvrﬂrelyﬁelths indtiglly fO'%ﬁ!Teér?P?j‘ °P'6P'F”6)9vé'é? %Qﬂ”ﬁb{r%\% §'?"[‘1?aner‘°'°” will be aware
that oth&rY AdH-&bid Ind&thgUardadvainib®) fart breakngn the nppemmatomplex Bge treatment with
diethano{aeSUHI ng cyanohydrin internediate is then reduced by
P&t ment with 1.2-3.0 equival ents of borane in THF at
reflux, followed by treatnent with a strong acid to

Reaction@{g;%Qlﬁéﬁﬁctf\lgﬁmirﬁ"'icfrmi ally formed boron conplex of the
pr oduc e skilTed person will

be aware that other
Compouaagsp ﬁCI di.c lg‘igng? %é p%?Sre?\fr%}nl &Mpg%rrdgrof QLaﬁ% '(\V‘Iﬂ) B)hgmploymg standard

amide betiotmiog c@tc@tpnmfo"wmm edustieneliibg int?ﬁ"@ﬂ%éfﬁ?ﬂéé“"%fa hydride reducing
agent sufcﬁ’E?BBrﬁne(ér)ﬁ)hlméfluﬁﬁluﬁtrlﬁWeed from conpounds of formula

o oo HORHL b (R85 9y AT g OBl 4 3 e o

er med
methyimafmdmevmamba ubgddior the ansidkufoming a@emwﬂ&ﬁ@% gomprise 1.0

equwalek st Pl hHﬁﬂe 1) Wﬁélérﬂ? of b4k (&é@fﬁBiy %etl@(‘dnﬂné) M .onj3degivalents of
resence of a suitable se suc

acid chlqr;dieért ﬁytplgﬁ{nﬁg\aag at25 %eﬁyg%?% IS ﬂbasr&oyar}? or hghéu(an ?lumlnlum hydride
can be (58 fo fieckemitie retuctipn Stage Lypital pbnditions exanpriserh 0 cavivlertoefamide, 1.2-3.0
equwaleg%rgl? bgrage Jrﬁ QHE%E I'eYIfiQ gd%\ﬁ oogyaﬁlé‘trﬁ‘&t Cv\lﬂ é%ﬂ'onglac?dt% throlyse the initially

nts o er t
formed lorgn q_ongal@mﬁtmipr@qdﬁcg Ta¢ skiiigd petshn mllrbla g\tlvia)é that othe) non-acidic methods are
avallabléjfo? Brle &Yy RE BaidA campldbél§. reRetbnbiithglisttgesidrsineuch as
borane or lithium alum nium hydride can be used for

the am de reduction stage. pi cal conditions confp se
Compound® oéfqunu}a(léh@ag\ alfo bgrﬁ\@@ by Iecélctye @m@amn\p&p@'ﬁp@ngq of formula (Vi) with

a smtablﬂepélé’éll\ dd [ Jdﬂ’:va%fnt 6r€ﬁidrébxm trfe%rbééw&ﬁof%yﬂrf cﬁ&éﬂ&ﬁiﬁg agfetitrsuah as sodium
vt TR O ok e T

ethanolawab@ térimadratoteher non- aci di ¢ nmet hods are avail able for

breaki ng the boron conplex e.g. treatnment with
di et hanol am ne.
Reaction Step 5. Morpholinone formation

Compounds of formula (X) may be prepared by reaction of compounds of formula (IX) with chloroacetyl
chloride or 2-substituted a-chloroacy! chiorides (such as 2-chioropropionyl chloride or 2-chlorobutyryl
chloride) in the presence of a base such as triethylamine, sodium carbonate or potassium hydroxide.
Typical conditions comprise 1.0 equivalents of amine (IX), 1.0-1.3 equivalents of acid chloride, 1.2-2.0
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Compounds of formula (1X) can al so be nade by
reductive am nation of conpounds of formula (VII11I)
wowak/1s5981i t abl e al dehyde (1 equi val ent or noPE)/IB2005/001554
the presence of a hydride reduci ng agent such as
sodi um cyanobor ohydri de or s&%i um
equivalehisi o drethglemiverio leictiorotethare atdd’ @ dhe atude FeagiigreNixiure igrthen dissolved in

ith®) £95 BhiifaledRof §lleotdiSibsditm Bjdiadl. at room tenperature.
IPA W Reacti{an% Steé) 5§“eﬁ/br phgl [ no%e flor mat i on Conpounds -of

formula (X) may be prepared by reaction of conpounds
Reactioro$teb 61 Marpfalifdnk)reductidn chl or oacetyl chl ori de or
2-substituted a-chloroacyl chlorides (such as

Compoufid§ _f RFRRE @R Gty beChrbgafdddsy REctidn GR lcorhpdiatiy oy formula (X) with reducing
agents %%P){\ 8% hc?;?er?%ﬁrﬂtgltup‘g%@ﬁiﬁiﬁ E\(yc;cfrig%foPl ca agg’r?diﬂ%ﬁg gosrﬁ%ﬁr‘%e 1.0 equivalents of amide
(X), 1.243dequiveles ofTyquansain TEIE ratifefliv frowsshipr trepément @itk strorg &g 19 hydrolyse
the initily GHeBBoloh Ebmpibx Ok RilQOBErYGA! AINbE aAbreatBiaitotid mdhiatific methods are
o 1.2-2. Qecw val ents of tEI%t h'ﬁll""jﬁn n@ |(g dil chl or onret hane
availablg, for bisgfing the, oran GRIRPIeX S IPAMeTHWER dIFR2PLea M Agn di ssol ved
in IPAwith 1.2-3.0 equival ents of aqueous potassium

Reactio@ggé%'A@ﬁo%ﬁ@E %Héﬁu@@%ﬁ%@p 6. Morphol i none reduction

a |) may be prepared by reaction
comoo s OB BBy o ST i i B A7 3bAoBHER e nars
of this reaptich Will depend aprprthesprotéctiy gpup seldctadtfer use. ani de (X),

For o, 38, SRS ER B YRRl THoR! e Shitthyne g  may oo
deprotegtre by fpatmat with Rydrpxdertes duel diti .93 '

tg hydro] yse
TSR 4 BB & g compound
(XI) andb éduivaRnta wEHyardx}iamine hjdeichiotde-imethatiat atnefiurods  ar e
aval | abl e for breaking the boron conplex e.g.
treatment with diethanol ampe, Reagtion Step 7.
Alternatively espippinds atfotreyi? dX)ewhareimRCHm#Ha Rd drest detistapave; mpy be prepared
accordifig% B e @RaR&d. from compounds of fornula (X) by
eprotection. The nature of this reaction will depend
upon the protecting group sejected for use. For
exarrple,\v\heanthe 2,5-di methyl pyrrole systemis ed
to protRct] t he_anmi ngpyri i Ne group_it gy bey ™
depreaNscetR’by t [gpat meen & hydr owy! am gy yecal
condi ti oRRs &ﬁrrpri se 1.0 eqli valxants of conpourd ( XtXm
and 5 equival ents of hydroxyl am ne hydrochlorjde in
ethanol at reflux Alternatively, conpounds of Lf(g,;nul a
(I1X), wherein Rl, R2, and R4 are as defined above, may
be prepared according to reaction schene 2. (10pH 4
Scheme 2 Reaction Step 8. Halide to chlorok N.ps
Chl or oket ones of formula (XIl) may be forned fiom
hal i des of formula (M) via generation of®} rRaé‘tiv&x)

Scheme 2
Reaction Step 8. Halide to chioroketone

Chloroketones of formula (XI1) may be formed from halides of formula (V1) via generation of a reactive
organometallic intermediate.  Suitable organometallic  pyridine  derivatives inciude Grignard
(organomagnesium) or organolithium reagents, which may be prepared from the bromide (or iodide) by
halogen-metal exchange. Thus, treatment of (VI) with 1.1 (or more) equivalents of butyllithium in an
ethereal solvent such as tert-butylmethy! ether at low temperature (-78 °C) affords an organometallic
intermediate which can then be treated with 2-chloro-N-methoxy-N-methylacetamide to provide
chloroketones of formula (XI1).
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organonetal lic internediate. Suitable organonetallic
pyridi ne derivatives include Gignard

W@ orogamesngnesi un) or organolithi umreagents, RI/TBROOENN1S54
be prepared fromthe brom de (or iodide) by
hal ogen- net al exchange. Thusl! treatnment of (V) with

Reaction ét% o BhiordRétSe t&apbxieal ent's of butyllithiumin an
ereal solvent such as terf-butylnmethyl ether at |ow

ChlorokeﬁoH%gj & ?t iy ? ég(lv?;[%ag% &Rfeﬁﬂggﬁn %oﬂ&&a&oﬁﬁﬁtﬂé l(kM) via: reduction to an

erne be treate i) with sodi
mtermedlgteccmlthydq_ry aqﬁbbqapgngornweqi@pq:m%@g{laofmd Uﬁofeaﬁ“g{ﬂ i (XIl) with sodium

borohydri@é kcps dea@n@%r brd) ar didsar w(tibidseReEat tdabnenSwisip excess sodium hydroxide
F Q wde Chl or oket ones of fornula (XII)
solution Spsggoxg% fP iyl aa @(ﬂ

epoxi des of formula
Enantiomeeicallie truten qrcﬁnamtlomtl@}"vr@dﬂca?@ epRXigFSo Al B2 ﬁh% HB%yebe obtained by

employing EQW yexicHe a@@r’ﬁl’lﬁir b pleT Fazstion cé aldérbiaetores of gériefal formula (XII)
with (-)- Béqh&%ﬂqs%q%g;ng% Bﬁtéc}d/?ﬂae (S § o(f 91 f‘ g(ﬂJWa}éﬁ{s AlraRfarbRiR)at | loﬂ/ temperature

excess sodi u q
(e.g ~30tG)chmd)sutigeagett meatmenta@fftm d%er@p@aﬁeoré@r@vdmo\f“%?%? l("XPY‘ir?X'de affords
HEREd Sakibes RerRula@uenant i omerical Iy enriched
enamtlor‘nl‘_gné'{ﬂf’des ofép%or mul ar(XI @I() may be obtai ned by
en‘pl oyi ng an asymmetric reduci ng agent. For exanple,
Reaction R&c10. Epoxide opbdinar oket ones of general formula (XI11)
with (-)-b-chl orodiisopi nocanpheyl borane (1.5 or nore
Epoxid fgﬁbm%&5}“!?)lvhérf‘héa?édrvﬁlméglfa@fel-ﬂrlﬁ{érﬁém|hés\/ih e Mearsakvemt@uch as DMSO at
(0]

R subsequent treatnment of the
0°Ca fﬂ@memdapéoa‘?ﬂ%@ hydrin with sodi um hydroxi de

affords enantiomerically enriched epoxides of fornula

t@0R1 Qng FPRE LY MBS BhoVE, dREMRR] Rieshd are as
Compou é(S(l)ff rm“?iﬁ% o RﬁsnF@ Iéatgrc‘ad w th S?JI t.able primry

descnbedmemm@wb%twepaﬁ%qwef&"eéwﬁa@aeﬁ‘*}fg‘ VSO at 90 0OC
af ford cgnpounds of formgka (1X). Conpounds of formula
(1) wherki p Rl R2 R4 A%doRS are as idnjy d rbove,

and RYN Q; cri bed herei
prepar)gﬂ acc"b d| ng to CDea!c i on schdi 3. Sch(éme 3xvi)
React it Step 11. Am de f or &Y} on Compounds of the
formula (XV) may be prepared by reacting an am no acid
ester of the fornula (XIV) with acid chl oridF?éR—(Cr
C6) al kyl) in the presence of a suitable base h as
triethylanmne and BGN hath mor phol i ne (Qf ot her
suitable a nd_f g.condi tions) | Typical

reaction ¢onditions corpr s e ul vah¥nt~am no 28"
ester (15 1 equi val ent & Bci d™hl ofi de anvh

equi val enfs of baseXVi) di chi or omet hane at .28 0C.
f conpounds of formula (XV) are also

commesci &L |y avail abl e. L NQn Step 12. H and
ester f ddctﬁ’*bnohhen N- Bog H bl on Corrpou ofo.t he -
f or nuRd )X@%y _beﬁ%;’ep%lre B jgac(n ng conpo no& of

the formil N
(XIX) - R X1 R ()

Reaction Step 11. Amide formation

Compounds of the formula (XV) may be prepared by reacting an amino acid ester of the formula (XIV)

25 with acid chlorides (R=(Ci-Cg)alkyl) in the presence of a suitable base such as triethylamine and 4-

methylmorpholine (or other suitable amide bond forming conditions). Typical reaction conditions comprise

1 equivalent amino acid ester (XIV), 1 equivalent of acid chloride and 3 equivalents of base in

dichloromethane at 25 °C. Examples of compounds of formula (XV) are also commercially available.
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5 borane-THF conpl ex, followed by treatment with a
strong acid (e.g 5MHCl) to hydrolyse the resulting
wheren13ehpl exes with the product. O her non- aRC™iB2005/001554
nmet hods are avail abl e for breaking the boron conpl ex
e.g. treatnment with diethandRanmine.. This is followed
by t- butyl oxycarbonyl protection of the fornmed am ne.
i '1."2% actl con el . 1 equival ent of
Reaction 4 mi l t%rr h R Ree e IoM =iz BHG- THE i n THF at
reflux, cooling, cautious addition of 6M aqueo
Compoungnl HExPTHAE OO &1 e MBRErSH P FeRING (PR Blaie qaila V) wit
borane-TIEN agrapieN, ifMowed by Gksterht withealssahgl atid @ W HEI) to hydrolyse the resulting

boron coﬂ?k%”%‘“% el rﬁél?(ftlbth%]’ )ﬁon 9881 %gp%éd!soé?e Q;val@b%gﬂf Ad=RRE She boron

se SU roxi d
complex equtr%ﬁmemtt\glthowefaanqm'f'e bT't“§/I‘5 iiiesech B, kPRI Prosggen of the
formed arﬁfne t'lh'ﬁlcéﬂ réédﬂbrecér@itloﬁs?cdmmm&§1 elRgeadrit onthStaeine(BVN\WiBo8 equivalents of

BHa-THF &e@ko ée UB‘ );;o? @gc%a”?é’dé%ﬁm&f ofgnleaquéll?“? én%ﬂqaét% rf@ﬁé;h!ﬂ?for a further

oun ormu
6h. Subseduent eavﬁpqratg:amf@oé/@ntuﬁd@ﬁowonmla metpaiobyater @aﬁtm'éna"d addition of 5

equwalen@soéi@' Baks® Q&h%‘%tés%ﬁmﬂh;@ﬂ#id& ah@ns juivhiBits ondikée ity dicarbonate, and

10 equival ents of a 4M sol ution of HC
St"'”“9°f(“?‘?rﬁl'?(t85?gﬂ’éth°2'§ Exanpl es of compounds of fornul a

(XVIl) are also comrercially available. 0 Reaction
Reaction§[e€9334480cq%br‘3‘e‘85§{ one addition Conpounds of the

tornuta (XVITI) may be prepared by reacti ng conpounds

et one.
Compou'ldilof {F'e f?rf"'ul“'?‘g(%gg)sgﬂ’/ %ﬁrelpﬁrgd %Y éesagﬂ Og}p 28 su%‘m@&m with an
organic sblutloetohylbammwmthppmgluiva.lgnt offppicerhpmate (XVI) and a1-
10 equnv%%défftd &W%ﬂlﬁ RS inLdiSEH Y 38-BNExMipidd & BRbARRS Spl*aﬂhula (XVII) are
-3 equivalents of triethylamne and
alsocom@qma{baavtéﬂﬁb'eof a conpound of formula (XI1) at 65C.
Reaction Step 15. Reduction to Diol 30 Morpholinol

. i;gt rﬁgi E s of f?grnula (XVI11) can be reduced to

Reaction Ste el4 q efone addifi X) by reaction with a hydride

reduci ng agent such as sodi um bor ohydri de (]7, .
Compoursiyef (P feMuIadX VI iy bBrPrapAred Ik GR6Hng:cmoyRAsoT digdprmyda (XVIT) with an
a-halo k@tBﬁ'@prnﬁﬁlarQﬂbmlﬁ fEHREdAL I Be d&%ﬁéd oNa H=ep siléh as tnethylamme or 4-
methylm?rgg?oﬁ)@ ne I o tClnols?ljogbo&s? '\bﬂig?oﬁgggo%'8£££ rIWI ?(VII with 1-3
equwalerft@bﬂ‘(ﬂtdtl@la(rﬁﬁh@ andsli evyivalentuofrb eompﬂunﬂretfhmdéa (Hpat 68%GNp| e

treating a dichloronethane solution of (XIX) with

excess -concentrat ed
Reaction Step 15. Reduction to Diol

Morpholinol intermediates of formula (XVIIl) can be reduced to diols of formula (XIX) by reaction with a
hydride reducing agent such as sodium borohydride (1 equivalent or more) in an alcoholic solvent such as
ethanol at room temperature. '

Reaction Step 16_. Morpholine ring closure

Diol compounds of formula (XIX) can be ring-closed to morpholine compounds of formula (XI) using a
number of methods. For example treating a dichloromethane solution of (XIX) with excess-concentrated
sulfuric acid at room temperature will effect cyclisation.

Alternatively, the ring closure may be effected using Mitsunobu-type conditions employing the using of 1.1
equivalents of a dialkyl azodicarboxylate reagent, such as diispropy! azodicarboxylate (DIAD), and 1.1
equivalents of triphenylphosphine in an inert solvent such as tetrahydrofuran.
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sulfuric acid at roomtenperature will effect
cyclisation. Alternatively, the ring closure may be
w@bdosa1wes usi ng Mt sunobu-type conditions enpl PYI/MRROEIN®1554
using of 1.1 0 equivalents of a dialkyl
azodi car boxyl ate reagent, suth as diispropyl
A further aﬁé?ﬁﬁtﬁéﬁsbl@%la %tsﬁlf&rﬂaﬁf@ agea duch ds ;ﬁtﬂ)weldeﬁuémwﬂmdézole (1 equivalent) in

the preselng? rogﬁ{/%]go?al% échhng? Iu%)]? ﬁlg Hygr‘? etm Saﬂ IXeq{]gol\?elﬁF Quéﬂ as tetrahydrofuran as

ernative 1s use
describedgu OF o byt 200h §(G.0l0A%-10%uch as .
p-tol uenesul fonylim dazole ( 1 equivalent) in the

Reaction Bleg 3 EARRoMidiaé hspgledlisee such as sodi um hydride in an
inert solvent such as tetrahydrofuran, as described in

Compoun%n%f foln'ﬁLtllg él %QQ g Br%égrgd fr%914c%n$9u41§s oR%%?JIé ?(g) W&Bro?echon The nature

tection Conpounds
of this reagtign Wi dmsapwm PIOIPCENS-IDRRRECIE? of B?erm| a (X ) by
For exanfpR WBee tHel DRNAimEM@IpYradesystent lstdsedstormcae&t|tlm1ammbnyndiemwnub it may be
upon.the ectin u e
deprotectg& %}%r'e%tme WL\&&h li\:yﬁroxg rg{ng filifhs | CglranS% 1.0 %Qﬁlvalentsdof compound

temis use
(XI) and § eguptalsnisef hydrexylamina GpYPFdeTde '"geﬂlﬁual %" feﬂh’iay be
deprotected by treatnment wi th hydroxyl am ne. Typi cal
conditions conprise 1.0 equivalents of conpound (Xl) .
Alternativaiydin Sore ehsealitendysprofe auyatagepisinidagrolestdho@minonyridies graup (PGN) prior
to ring clc?stupeat'a%r e 'Fn%f' hUﬁ?\e@[réLfﬁr AL iRdsY likelyfo BOIMR caeS@ifeniskidid@dnditions are

vant ageous deprotect the [
used to el ERERIOTIM (B Msianee: ﬁgme?l@gmféowgfnheﬂﬁﬁp? 0 RE R R and R are
as deﬂnd@%@b@ lah8 R° QRO Bare &8 SsdriBedmmséin, |mdyedeyprémardsifranh eorgerds of formula
n .ac ions are used to effect the
(Xlx)am@{f 5?%%‘%‘8%8%%% s instance, compounds of formula
(1) wherei RBMUNR2, 44, R5 and ¥8 oas defi ned

above, and ?l" ﬁe as descrj #PeiRh, may be
prepared from ds of Jormula gX Jejag:cordi ng to

reaction SCB%QE 4, Nclﬁl Schéfe 4 Reacti & ep 7. Anino
pyri di ne deprotect ifon Compounds of for mul a (<) may be
prepared from conpounds of fornula (Xl X) by
depr otection. -For exanple, when the. I (18)
5-di met hyl pyrrole systemis usgf @ protect the
am nopyridine group it may deprote tefll by tgeatment
wi t h hydroxyl ami ne. Typi cal condiR'] onprise 1.0
equi val ents of compound (X X) and 5 %q gents of
hydr oxyl ami ne hydrochl oride in ethanol ag* refl ux.
Reaction Step 18. Morpholine ring closure ' Con'pounds
of formula (1) may then be prepared by cyclfsatlon of
conpounds of fornula (XX)Sdhgmedeat nent with acid.
Typ| cal cond| t| ons enpl oy concentrated sulfuric acid
tine ldapreteations ol vent at room t enperature or
above O her methods, such as those described for

Compodﬁ)@@%f fPRUISL(RR) by b8 prepaRitiefrom BBYpoahdsOofliermuse (KIX)obyf dnprutectlon -For
example wehen the 2,5-dimethylpyrrole system is used to protect the aminopyridine group it may
deprotected by treatment with hydroxylamine. Typical conditions comprise 1.0 equivalents of compound

(XIX) and 5 equivalents of hydroxylamine hydrochloride in ethanol at reflux.

Reaction Step 18. Morpholine ring closure

Compounds of formula (I) may then be prepared by cyclisation of compounds of formula (XX) by
treatment with acid. Typical conditions employ concentrated sulfuric acid and dichloromethane as solvent
at room temperature or above.
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nmor pholine ring. Schenme 5 describes an alternative
nmet hod for conversion conpounds of forrmula (XVIII)
w0 paos/1c98pounds of formula (X)), wherein Rl, RCT/BROIRD1554
and R6 are as defined above. (XVIII) (19) (XI) Schene
5 Conpounds of formula (XI) tay be formed from

Other me@RED BUEHISs Pbsd Hciivet oi IRRadtiNIstdp) 161Ky soherde Biney asb@p uddd to form the

I.relactl on of a conmpound of fornmula (XVII1) with an
morpholil i3 de source such as triethylsilane and an .acidic or

Lewi s acidic reagent such as trinmethylsilyltriflate.
Scheme 3 ¥QicRits SPARM QNS ROIMBF tchQer8iBfl cérhsitndf of formuld @XVIl) into compounds

| ent set hyd silane to 1 equivalent of th
ortormub R NGTERAT ot P A CRRGPENE N a1 78 &

foll owed by additi on®® ®@qui val ents of

trimethylsilyltriflatgoys Brly, if the protecting

group is absent fromthe&c gund of formula (XVIIl),

this process step provides &n al&asnative route to

conmpounds of fornula (1). )al ternative procedure-for

the formati on of corrpounds/rg? formula (XIX) is shown

in Schene 6 , wherein Rl, R2, R4, R5 and R6 are as

defi ned above. (X X) SEN 6 Conpounds of fornul a

(XIX) may be derived by ‘Pﬁhs step 20 - reaction of

an amine of fornula (XVII)X whgan epoxide of fornula

(XI11). The reaction is generstlly conducted in an

i nert solvent such as toluene orxyDVMSO and at el evat ed

tenperature. Typical reagihQResONditions : involve

heating (XI11) and (XVI1) together in DVSO at 90 OC. An
Compoupgst o farmuia& ! fadnradomsd fromecasipetnisaf thedermuig Hul Bisreggtion step 19 -
reaction b0 Bamhbua Xk Fdrhula SX@MOMIR dnnhyBedecstarcé suskhaartaéthyidtane 488, an acidic or

. R4, R5 and are. a 'ndﬁg .%| ' 21) B
Lewis aflg&/l rF?%enggHgﬁe@s7%88%%§@r‘éIgt%b O %o élt}é _Iofn%il?gnég/&%é of 5 10
equivaleqis @p dredi)isilane e dctouivalerd tof he2 mprpholinol (XVII) in dichloromethane at —78 °C
followed by addition of 2 equivalents of trimethylsilyltriflate.

Similarly, if the protecting group is absent from the compound of formula (XVIII), this process step
provides an alternative route to compounds of formula (1).

An alternative procedure for the formation of compounds of formula (XIX) is shown in Scheme 6, wherein
R', R% R* R®and R® are as defined above.

R
|\‘l'/ 2 + Hf}l4 GOH
PGN"Y "R R* R (Xviy
R
(xm) HCI
.(20)
PGN /Nl OH
RPN HoIRs
2
R N R®
R4
{XIX)
Scheme 6

Compounds of formula (XIX) may be derived by reaction step 20 ~ reaction of an amine of formula. (XVI)
with an epoxide of formula (Xill). The reaction is generally conducted in an inert solvent such as toluene or
DMSO and at elevated temperature. Typical reaction conditions: involve heating (XIIl) and (XVII) together
in DMSO at 90 °C.
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reagent generated from a hal ogenated pyri di ne conpound
of formula (M), with a norpholinone conpound of
wo eoosis83 XXI) (see schene 8). Suitabl e organoP@&t/m220050001554

pyridi ne derivatives include Gignard

(or ganomagnesi um or organol??hiunIreagents, whi ch may

be prepared fromthe brom de (or iodide) by
An alterrk%lclﬁ)gaﬂom ﬁ'Je s@ﬁ@lgﬁygﬁcomgylmﬂéz@dfowmmw ESsHOAHIH SSI%me 7 wherein

. 2 |sor§se aﬁé magnesi um chloride (or -

R, R, I%u'%yﬁI"F’lRt Riedsdet%®¥%r oni de (M) in an anhydrous
et hereal solvent suc at et rah fan at room
tenperature (my reqﬁ;ﬁ% heati ng ertain cases when
|sopropylnagne5|un1c koﬁlde is useg as the netallating
agent) or below (e.g. /8 OC when dxtyliithiumis
used) to performthe haloggﬂ”netal exchange reaction,
foll owed by addition of the norpholinone (XXI) at 0 0C

or | ower. Morpholinones |j,JndS of formula (XXI),
wherein R4, R5 and R6 %h fi ned above, may be -
prepared as shown in S XXI) (XVIi) (22)

Scheme 8 Mor phol i none corrpouﬂds of formula (XXI) may
be prepared by reaction step Zammnthe- reaction of an

am no al cohol of fornuIaE%EV with an a-hal o ester
conpound such as net hyl fiB%Cet at e (XXII) in the

Compo r es Eo;r%%{rgi(xﬁm?%ag bseTéeré?esq W egé#&{l %é' c}Eac;tlon of an organometallic

reagent@qmraﬁaj fam a@alogmtqglrﬁy q@@g@_ﬂnd ()kfg{n]uya %')t WItl’la gnorphohnone compound
of fornRfUINHa) §8Hes sefentd igpt BlitaBIB1 HigarRfdtalic emwal @dtivatives include Grlgnard

R e
halogerametolt exaparger dypivall canfiitionst ¢ranpose |agdlﬁtnggf pggropﬂma@qﬁsymechlonde (or

butylllth'ﬁllpg Q0 GheC PSS {\ﬁﬁ it Sn tahl%/dﬁ')ﬁ§ 'efh@féalpédPIQHﬁEchQ@ )et/éﬁydrofuran at room

tempergie {BPA XYY M2UNGHB T30 REESE HITBOHPRVERST RS T lpre is used as the
metallagHyigent) drdepivaam. 178 *SehemtityBithiu2i8 Ls<sl leenerfodn Derhplogeniwetal exchange
I I d ction step 23
reactord IR sl e iR CPRRA BT IC VOB W th &
sul fur ylid reagent such as that generated from
Morphoﬁlﬁdn%&hbﬂuﬁ&ﬁ Stadrrum (X®0j wierenRE, R® iR’ ald @& defises abbyginealbe prepared
i on condltlons i nvol ve: reaction of
aS“wWITEEWW‘ W%ul foni um i odide ( 1 equivalent) with sodium
hydride ( 1 equival ent |n DVBEP 0 OC foll owed by
addi ti on of the al deh \(VII)H sallow ng the
reaction to stand at m nmtenpekature A further
alternative nethod for tde synthegms of epoxide
conmpounds of fornul a (XIII),Lgperein Rl and R2

0 _O_R®
L

éa
(XX1)

Scheme 8

Morpholinone compounds of formula (XXI) may be prepared by reaction step 22 - the réaction of an

amino alcohol of formula (XVI) with an a-halo ester compound such as methyl bromoacetate (XXt in the
presence of a base such as triethylamine or 4-methylmorpholine. Typical conditions comprise 1 equivalent
of the aminoalcohol (XVII) with 1-3 equivalents of triethylamine and 1 equivalent of methyl bromoacetate
using toluene as solvent at room temperature or above. In some cases heating with azeotropic removal of
methanol is required to achieve a good conversion to the desired product (XXI).
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are as defined above, is shown in Schenme 10. (XXl 11)

(24) Schene 10 Conpounds of formula (XI11) may be
wEe@parwes by reaction step 24 - treatnent of aPCHIBeEOR01554

of formula (XXII11) with an og%disi ng agent such as

m chl or oper benzoi ¢ acid, or nmet hyl di oxi rane. Typi cal

reaction conditions conprise : reaction of 1

An alterRAtE hdtiRsat foOthe @)nkﬁﬁ@ of ik ON\fiofrhhlé-()all)EWHérﬁimFérﬁrfél RHf are as defined
nzoi ¢ aci i n di chl oronet hane at -room ~

m chl ar gper b

above, I §Wé’r"ég €Q'°°Al kenes of fornula (XXII11), wherein Rl
and R2 are as defined above, jmy be prepared
.according to schenme 11. Iy (XXI'Il)Scheme 11 Al kene
conmpounds of formula (%X TY,)Rmay be prepared from
al dehydes of fornmula (VI1)Xby ré4dttion step 25, a
Wttig or simlar olefinati ﬁas)r eaction. Typical
reaction conditions involved treating 1 equival ent of
al dehyde (VI1) with 1-2 equiyal ents of the ylid .
generated fromthe reactiy equal nolar quantities
of methyl triphenyl phogp Lum i odi de and
butyllithium in tetrahydrofuran _and room tenperature
or below. Alternatively, alkenes™8f formula (XXI11),
wherein R1L and R2 are as Sthemedd above, nmay be
prepared according to scheme 12. Schenme 12

Al kene
Compowsisp farduladKIllf made erepaxed by feastion stap 2% o papliog ghypn aldehyde of formula
(Vi) with @P&ifliOd $Bbht 2&en-as Ihdd gbrerslbd Hidrh AinadtiSibrilinh kil i20d a suitable base.

Typical qfr g?ag%tggl Ol C%{}é'!ﬁglnnﬁ quh8§v§ ;l:lcrggct&ﬁ:‘@ﬁ}f nd@ylgl]jelfo]lcx]igrqewgi'%iger ((illhel)qgivalenjt) with SOdil.Jm
hydride it equbgatent)ircDME@ atd 18/ fotiawiel by piditiaarnh thealdebidedWid g Slipwirg the reaction

i , or a vinyl boronic acid. Many Pd(O) or
tosmn%?ﬁf‘%ﬁ@%ts are suitable for this transformation,

such as Pd(PPh3)4. Typical conditions conprise: . )
A furthdredéinbe nidthad firateosyethadieo gpyxidel corepanhidsf o formula (KW),)whetein R* and R

U] t. ' e gas (at high pressure e.g.

are as c‘ie%e%%%c}%,i%sh‘g{#ﬁ Ec%b%ﬁ%f% l e solution, in the presence

of a Pd- catalysts such as Pd{OAc) 2 (1.5 nol %, a

phosphi ne |igand such as t"!@ o-tol yl phosphine (5 nol %

and am ne base, such asP®ri’et hyjoani ne (1 arge excess)

at el evated tenperatures (e.g. 80 0C). In the

preparation of a conpound oh“"?orrmla (), it wll be

clear to those skilled in the art that the R4 group

(as defined above) may be duced into any of

several internediates ipGNiﬂ‘E;t;snt heti c sequence. This

|1 S R’

(X

Scheme 10

Compounds of formula (XIll) may be prepared by reaction step 24 — treatment of an alkene of formula
(XXIIl) with an oxidising agent such as m-chloroperbenzoic acid, or dimethyldioxirane. Typical reaction
conditions comprise: reaction of 1 equivalent of atkene (XXIII) with 1-2 equivalents of m-chloroperbenzoic

acid in dichloromethane at room temperature.

Alkenes of formula (XXIill), wherein R' and R? are as defined above, may be prepared .according to

scheme 11.

(viny ‘ R’ {XXin)
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nost conveniently achi eved by reaction step 27. a
reductive am nation procedure. Exanples of suitable
WO posn e at es for use in such a transformti OPCHIB2005/001554
shown in Schenme 13, wherein RL, R2, R5 and R6 are as
defined above. Other internediates useful in the
preparati on of conpoundsSedenfearimul a | may be equal |y
as practicable. (XIX) (XIX) (X ) (x i)Schenme 13 A
Alkene doypownd$ offoomea (O6I\coapbé pregared fiemiatdghydes il foyravla (Y1) & _reaction step

25 a WRELQWRIY oRfh4tBn (&4486h. agpicallrélctiod &bnditioRE inbded tvality 4 equivalent of

— equl val ent of an al dehyde in an._inert soI.venft su]ch as .

acenyos (4 4T Gcacu RN AP GPOTERARE. BF FaU 0 oauel Mo quanttes o

methy! tiipbenyphesphisreym tddieie aad dutylitbinmoih tetrabypliofuesn énd rop@rtempsraiyre or below.
of sodiumtriacetoxyborohydride or sodium

cyanobor ohydride. In soms,lgst ances, forOl Fxg\%ﬁl e in od
Atternatygls akpRRSaeTaPIRR G0 EBIHIE 819 RodfriPs BT\ iR Y e Y RE PrePar
accordiriglo $dher@1and A are as defined herein and wherein Ri1,

R2, R5 and R6 are as defined above, it may be
advant ageous to us ar ot eed)i ng PG prior to
formation of theyf ol i NE TT NGy g is illustrated

in Schene 14. Any «UitdWl e nitrogem'protecti ng group
may be used (as descri begc{ln "f’ﬁ_ot ecting G oups in
Organi c Synt hesis" 3rd Edi f6h'“T. W Geene and P.G
f e ' - D rERIBP Sep i - 0P Bliadium catalysed
Alkene %ﬁé‘:’é@é{‘jﬁg%@@%gbmeﬁ% 9?’& ;é'rg%%éi ?yg\rr ~use hggei ni g adium catayse
vinylatiop geactian Hsingyhalider ensrapHnds,gifermulagVh chidtice vinye RREs Whiph may be used for
this probds€ &cliB& Vin 'ribtllylg@m?éhieﬂetﬁét@ga%_s(aﬁ Kigh lpresswe) et b wingiciotbnir acid. Many
or |

po0) RATISBNER, G sl 7S PR 8 S ALERAR). Tt conion
compriset eecive of adralodecaieth oyrigineott ferontig (VA ((I )@quwyleﬁthy/itlb gthylene gas (at high
pressurl E.ﬁpﬁb%gi) Pn%’anga%@fbhitr@é‘s&ﬁtﬁﬁ, igﬁe'prégleﬁcfeoéé%q{d- @atalyshs such as Pd(OAc), (1.5
more, SNBSS e SR B By e o0 St s 8P e
(large egdebs) mbdlevatedttempavatpres @eig.80 tCe pr ot ect ed comnpound.

Typi cal reaction conditions involve : reaction of 1
equi val ent of secondaré(am ne (Xl Xr)

/ nn with ﬁlé[ é . 4
In the peagaiaa8l & ACOMBPUTIRT &My (Behyi) be BRFTP 105 D 1 the f that the R group
(as defihétPdboves &lay @B lintddadedarto dhcdilsevenariritdraediates dgibe Bythetis ¢dyuence. This is
most c%n&lFPSeté\p% :lfaca%?e]élgg R\ér cfiShUdy 5? er&d&&/éJBﬁ\ ticg?'nt prBééﬂL'fﬂa. Examples of suitable

. . . - (\%@C osurheRl_n% 2 RS dRG as
intermegiates fpr bsedf su¢ha trgngiaruption@raEioph 81 $REMEXRW Gy Rp & R™ and R" are

defined3BERMthESRE nddfitet0usBRINY tRf préfdfatioR bihatitpopnd\wif fundly | may be equally as
_described herein, see Reaction Step 16, schene 3.
practicdhley ¢ j cul arly suitable in this instance is a

M t sunobu-t yp&ehiflg onl osure r eactrie hgough the
action of a di g :5'?fa"i car 58%y| qiweﬁnft (1.1
R R R?

N 5

H 24 R
{XIX) (XIX)
(]
R® R R
R (27 0 X
NS R*
oy WL
PGN"F "R’ 2
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equi val ent) plus triphenyl phosphine (1.1 equival ent)
in an inert solvent such as tetrahydrofuran at room
W eoprIBuUr e. Reaction Step 29 protecting gr oupCT/EBRONSAI01554
Compounds of fornula (1) may be prepared by reaction
step 29 - deprotection of noiApholine (XXV), under
condi tions dependentsupon the nature of tife protecting

group used. For le, if benzyloxycar is used
as the prote woup thedit may hes wed by .
hydrogenol ysils _An an inert solvent s et hanol .

wth a pall adl,ym cat al yst such as pal lgadi um on car bon,
under hydrogen pressure of 1 atnosphere om greater. |f
the norpholine nitrogen gs,dhOfzected with a benzyl

group it can be deprotected by transfer hydrogenation.

A typical pibBédufd ¢ dkd l‘egﬂﬁlgﬂréé@lvmgmtof Qa'tblhd%g/ D% @qeH aaXent (Xofor (1), with 1
equlvalergchpa\pafal ﬁng)a ni\ r?n elpﬂé% vent n%Jcé asqDr A %ﬁ@%ﬁg?ﬁ@grﬁ/org%ghane at room
temperatpl |ttzedi additom ofarl bequivaient dpampsd) ¢f 19994HBY tNaspightoprohydride or sodium
cyanobor\(lnvﬁ;fdln!i@( for 3 hours. Conpounds of formula (XVIl),
erein R4, R5 and R6 are as defined above, nay be
prepared according to schenme 15. | (30) R4 Rd (XVIi .

in some insi@hceScioe eanide iEtmpErepatstianfof tampauhds of Jornkia () wherein RQZIS H, R and A
are as défﬁ%dqlﬂ)%relhl)anm%rgﬁ RRIeDRP Sgd RYark S@&éﬁh&ﬁabﬁl@m &Y be a@vantageous to use

am nati on procedure, i.cal condjt
a protecting gesiup £C’ pi e forpatigp ofithe &lﬂ@f‘é‘l"@r‘i%g JP'Sé%H?‘f?H a{‘if’ é’bﬁ%fem%i"‘
formula (XVI) with 1.1 equivalents of an al dehyde in

Any sust%ilé: mtr%é) n%Fort]e%Png[ gfgg% bl Gs n@g o@%orlpéd W“Iﬂ‘&e&ﬂé@%p@rm Organic

room ure. tration an

Synthes'év&pﬁﬂ'él@ﬁ dn W)fG'?ﬁ'?? ?@‘b@tcﬁ ofuisi Welgy-laterscigace, dEPYy P icgmmon nitrogen
protectlng ecﬁblﬁﬁ Q*Cy')‘-‘ @ultéblenﬁi' hige Herdimde [éﬁ&ﬁﬁoﬁﬂ cwvibbiiyl, Swislchuma readily removed by

val ent s
veoment i bl i S TP, P, s s svh
dichiorotbethareconpl i shed in two steps via formati on and then
redygl ion of an inter, d| @te amde, in i simlar

f ashi n | 5h t descr RE@ctlon |4 (Schene
1) & " Re
skil | e®i eﬁ ar 2swi I | be& ﬁﬁ t knat many R&

al cobrxd compounds of fopmaw aseef XVI) and (XVI 1) Pg.r (XXV)
comercially available. Alternatively they e
prepared accordi ng to nunerous nethods known t%hose
skilled in the art, such as those descri bed

Tet r ahedr on 2000, 56, 2561- 2576 and r eff.§ es cited

t her ei n. oIR‘i
N"R
H

{
Scheme 14

Reaction Step 28. N-protection'

A compound of formula (XXIV) may be prepared by reaction step 28 — N-protection. A compound of
formula (XIX) (in which R* ='H) is reacted with a nitrogen protecting agent, such as benzyl chloroformate
to produce the protected compound. Typical reaction conditions involve: reaction of 1 equivalent of

secondary amine (XIX) with (1 equivalent, or more) of benzyl chloroformate in an inert solvent such as
dichloromethane, together with triethylamine (1 equivalent, or more) at room temperature.

Reaction Step 16. Ring closure
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Compounds of fornula (1), wherein Rl, R2, R4, R5 and
R6 are as defined above, and R3, R5 and A are as
waelewsnidvesl herein, may be prepared from chl or opy¥/IRMETH® 1554

of formula (XXVI) according to scheme 16. VII) (I)

Scheme 16 It will be clear tt¥those skilled in the art
Ring clo{gféé\bf afl @‘*‘Wd ?iofbﬁolinét(EX‘MPﬁ‘lbﬁﬁ)_@Saceémd’liﬂfeﬂwsmg(ﬁ@wl Jf the methods
provoust L UERABRA BTRB: PRSP Ho e 3P B s A g i e s @
Mitsunobéitypet fing plostta cieaain diroyshothe cackien @friandiplyy jgpdiearboxylate reagent (1.1
equivalerOFTROHBASHyBhod MBI . & equilalent) Fie @ ileRsobe Budhlas t¥Bér@lirofuran at room
om e‘ratcratalysed am nation reaction Conpounds of formula
emperalriexvi 1) may be prepared by reaction step 3 1, reaction

of a compound of formula (XXVI) wi th benzophenone

Reactionisft@dﬁ@iprgtgcttdggr&,‘@e@mge of a suitable base and a netal
catal yst, e.g. a conpl ex. Typical reaction

conditions. involve: reactin i.di. .
conma T P B SO A O o
conditions (dglpem?mtsmbn wuat pkirel ef tiel prategiingi ajeuPetse )F,or example, if benzyloxycarbonyl is
used as lﬁzﬂé Eﬁ%l@f%@hé@ﬁﬁ%?@é %ﬁ\%)/éﬁ Myb@?édé%i@ih o inkrirsoivegt sedichs ethanol
i el PRI TSGR 0 MR b D i deprere o
greater. Betha apinshotme nittegenos eotacted Vitnd benrdlisorodp it eambe deRr)tRyied py transfer
hydrogerii@éér}. glgngQ!nXés?{dgiS%u@f}bllq\féot@%tpgﬁe QhuifaRn{TH @nlpbindodt formula (XXV) with

_ YSI . an inert solvent and
ammoniya fasmaigehe sadvaieltsy nyeleaol S fheLeg8gcy 182%'&?"’5} on,garbon as catalyst
(10% by ¥eRHS, ot refluresphedrs. pressure of hydrogen), or

alternatively by treatment with an aqueous acid e.g.

2M HCl in the presence of water and m scible organic .
Compougds sfdermutaXlY'h wherein Ry @re RupBPsSEfingd GRYA. m%‘fr%é?@l‘ed according to
scheme Ay drogenation nay al so be used to effect this

transformation. Typical congditions involve treating

one equival ent of conpound of ofiormula (XXVI1) wth

amoni um formate (10 equiVal gnts) in ethanol and the

presence of 10% pal | adi um on caMon as catal yst (10%

by weight), at reflux for Stggurs.Cbnpounds of formula

(1) wherein Rl, R2 and R4 af'® as defined above and R3

is as defined herein, may be prepared according to

scheme 17. Scheme 17 Reaq%%lp Step 33. Zincate

coupl i ng Conpounds of fiy ?a (XXX) may be prepared by
reacting conpounds of tHe FortfPa (XXIX) with zn/Cu
couple (or other activated % source) with sonication,

foll owed by addition of @&cRebh®ro-4-iodopyridine and

Compounds of formula (XVII) (where R*is not H) may be prepared by reaction step 30, a reductive

amination procedure. Typical conditions involve: reaction of 1 equivalent of amino alcohol of formula (XV1)

with 1.1 equivalents of an aldehyde in dichioromethane and the presence of dried 4A molecular sieves at
room temperature. After filtration and evaporation of the reaction mixture, the residue is redissolved in
methano! and reacted with sodium borohydride (2 equivalents or more) at room temperature.

Alternatively the reductive amination can be accomplished in two steps via formation and then reduction of
an intermediate amide, in a similar fashion to that described for Reaction Step 4 (Scheme 1) and in
Reaction Steps 11 and 12 (scheme 3).

One skilled in the art will be aware that many amino alcohol compounds of formulas (XVI) and (XVIl) are
commercially available. Alternatively they may be prepared according to numerous methods known to
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a suitable palladiumcatal yst and |igand, and heating
to 700C for 18 hours. Typical conditions conprise 1
weowsasoent of the azetidine (XXIX) with 40 w PeHIB2Q5/001554
couple in DMF with sonication at roomtenperature for
4 hours, followed by additi o of 1.05 equival ents of
those skillB&inhid é?ggmta%dhdé)érde%nﬁ&i i Yetlahe@ro) 2008058, 26622575 Ml references cited
therein tris(di benzylideneacetone)di palladiunm0) and 0.1
" equi val ents of tri-o-furyl phosphine and heating ta 70
OC for 18 hours. Conpounds of the formula (XXIX) may

Compod?\@s (218 f@rﬁﬁifagﬁ ferdlf RErR?RY RP BndSydretat defthed 2888, aﬁ?d7 R, R® and A are as

cocro TR0, e SR se 8 BB SRR e b e

formula ( with a SUItab|%>af , such as HCl or TFA
in a suitable Jsol venf suygh & romet hane or
di ethyl ek Bm t enper at wr Be, if

necessary inrfh gsence of a catg’o gvenger such
as Et3SiH Typic caﬁthlons conpr|s§41 e&ﬁéxelent of
the azetidi ne (XXX) CH2Cl 2 saturated th HC gas
at 0 OCthen allowing to stand at roo terrperature
overni ght. Reaction Step 27. Reductive d#f'nat i on
Compounds of fornmula (XXX 1) nay be repared by

reacting conpounds of fornula {XHR th 1-5

equi val ents of the required al dehy QH?ﬂltable

solvent at roomtenperature in the pgesenge .of 1-5

equi val ents of a suitable reducing agent™ S JEh as

sodi um triacet oxyborohydride or sodium

cyanoborohydride in a suitable sdl vent) such as

di chl oronet hane or tetrakykbnef16r an with t he opti onal

addition of acetic acid. Typical conditions conprise
It will bd @&t td theselskierlin\tied arhthatodhlotdpgidaz driteérchiediete$ XD@tMulav{XXV1) are accessible

3 LV
through a%b‘ﬁ&%r% ?1}‘ Za@élt% &jsb%){ﬁg]eﬁé qr%'é}%eﬁls? r’%@gﬁ%s% %Tre\gﬂ.}éz hg{eé:m)éi Arein for the
productiooehﬁrptémﬁb?raﬂ@nyéd'ﬂwonl@uwé@ffgrmtﬂ?e%t ion Step 3 1.

Met al catal ysed am nation reacti on Conpounds of

. farmyl | e converted t o compounds of

Bﬁazeﬁ§E%&ﬂgwééﬁééhéiﬂ%ﬁgaﬁggﬁgke (XXXI'11). Conversion of

(XXX 1) ﬁé(XXXIII may acconpllshed usi q
Compommm% Mlymay be@ge@tarﬁ@ by igagtion step 3¢ repftion 19h 8 compeying of formula
(XXV1) Wﬂlﬁ BbnZoatterbies imineS if) thedprB¥€d of 0 Blablé . bady phe al metebedtalat e.g. a Pd

comple>i é&dlgﬁtgll OFE%S H%I [’nvgogpl ﬁﬁ q;r elpagcltﬁl, nr%acﬁl% Oéh?o‘?@y %@;%&WH )eq&lvalent) with

benzopberene al éning) , (3&di ueqdivalefitshut GRéidw (11‘921 buigkifigal fts) , equivalents),
tns(dxbén&%ﬁér@bmwlﬂaﬁﬂlﬁﬁ(@?t Eln el%g%Pa'ahdidQqnﬁlgﬁlpﬁé\ylﬂiﬁb%maglm -binaphthyl
bi s %% ? ino)-1.1" - binaphthyl (Bl NA
(BINAP) {8 mgifon/n Q‘Lh?n?at Rd28fC-80 to 120 OC. Reaction Step 32.
Benzophenone deprotecti on Conpounds of fornula

| I d to conpounds of fornmula (I)
Reactiqy’S{ép3 e BBMELIF (using an inert sol vent and

heterogeneous catal ysis such as Pd on_carbon % , .
Compogpsis\ab formyla r%%\ﬂﬁé?@’ be converted to compounds of formula (1) by hydrogeno|y3|s (using

an inert solvent and heterogeneous catalysis such as Pd on carbon at or above 1 atmosphere pressure of

hydrogen), or alternatively by treatment with an aqueous acid e.g. 2M HCI in the presence of water and
miscible organic solvent such as tetrahydrofuran or dioxan. Transfer hydrogenation may also be used to
effect this transformation. Typical _conditions involve treating one equivalent of compound of formula
(XXVI1) with ammonium formate (10 equivalents) in ethanol and the presence of 10% palladium on carbon
as catalyst (10% by weight), at reflux for 3 hours.
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pressure of hydrogen), or by treatnment with an aqueous
acid in the presence of a water m sci ble organic
waeiogemossuch as tetrahydrof uran or di oxan. TreeE{BE005/001554
hydr ogenati on may al so be used for effect this
transformati on. Typical condtions involve treating

Compourti&of el "(’il) fhdreif R’ OPRRULIG O §Qihsd bisove XX/ R? )s ad ddfined herein, may
nium formate_(10 equival ents) in ethanol and the

anmno (

be prepafgdaceid¥pd 9SS, 1al | adi um on carbon as catal yst (10% .
by weight), at reflux for 3ohours. Alternatively, .
conpounds. of fdweerula (1), erein Rl, R2 d R4 are as
defi medabgove Md R3 ig as Wefined hecein,] my be
pr ep¥redraccor di'ng g§ sch - (IXV) (g ) Schene
18 Reartion Step 33. Zinc oupl i ngConp $ of
formul a I(XXXI ?Y{)ga(y be prepgred R reacting cogpaynds
of t K&"or mul IX) with Zn/ Cu couple (or other
activated Zn source) with sonication, foll Ewed by

addi ti on of conpounds of the fornmula (M) anghna

sui tabl e pal | adi um cat al ysg* and |igand, antl heating to

700C for 8 hours. Typical Nnconditions conprt se 1

equi val ent"5of the azetidi fe’ (XXIX) with 40Nwt % Zn/ Cu

couple in , W t honi cat \grr*at r tenpefature for

4 hours, O\A/ed—léy-;—)addi i\n1of(13821_equi Leht s of

the hal o ed pyridine JR1 0.05 equiyallents of

tris(dibengyli dgneacet offeydi pal | adi un(0) ard 8. 1

equi val ents “of ‘tri-o-furybphosp e and he&ting B0

OC for 18 hours. Corrpoungs of khe formula (XXI X) may

be prepared as descri bed ?'}‘?m§y1 lett, 4, 1998, 379.
ReactiorR8tap B8.@hcSeepupBds N- Boc depr ot ecti on Conpounds of

formula (XXXV) may be prepared by reacting conmpounds

' ' ' Gl (RBIX) with Zn/Cu

Compo% B{)‘f?m{ll.@ Wkﬁméf@@%rg%ﬁrm EJ‘rleﬁctﬁ?' bR URdS6 the fop (RBIX)

Ain a sult e solvent such as . .
coupe (e bt S Aiee R ARG Wi 89NA e ltehy S0 1 & 7sellotp diagopyridine and
a suitabR paBEAME cathifst BRCIPSAE 2Yid hBathll & TOC€s@n@enoofs. Bypirat canditions comprise 1

conaig 0GRy R Ty SRS Ot A St bt o
for 4 hograt foflewtegby widdifipniaCH 0§ sguisalerts ofdhe halpoeapted RiTisier (4 -G gauivalents of
. : o &HiivaleRE dELiLOM hihé.and heating to 70 °C
oo AT D el B g e
for 18 heyss. fyastpayngd obiie faEBIdR CRYXLBRGUNTRS"SraS6P F%'“(w 1996, 915
with 1-5 equival ents of the required al dehyde in a
.sultaple solvent at roomtenperature in the presence
Reactiof ! A E dekrdt C,“Ens of a suitable reducing agent such

as sodiumtriacet oxyborohydride or sodiu .
Compounds of formula (XXXI) may b¥e prepargd by reacting compour@s of the formula (XXX) with a

suitable acid, such as HCI or TFA in a suitable solvent such as dichloromethane or diethyl ether at room
temperature or above, if necessary in the presence of a cation scavenger such as Et;SiH. Typical
conditions comprise 1 equivalent of the azetidine (XXX) with CH,Cl, saturated with HCI gas at 0 °C then
allowing to stand at foom temperature overnight.

Reaction Step 27. Reductive amination

Compounds of formula (XXXII) may be prepared by reacting compounds of formula {(XXXI) with 1-5
equivalents of the required aldehyde in a suitable solvent at room temperature in the presence of 1-5
equivalents of a suitable reducing agent such as sodium triacetoxyborohydride or sodium
cyanoborohydride in a suitable solvent such as dichloromethane or tetrahydrofuran with the optional
addition of acetic acid. Typical conditions comprise reacting 1 equivalent of the azetidine (XXXI) with 3.1
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cyanobor ohydride in a suitable solvent such as
di chl or onet hane or tetrahydrofuran with the optiona
w@oasti3ss of acetic acid. Typical conditions cPOPIB28E/ 1554

equi val ent of the azetidine X&&&O with 3.1

equi val ents of the al dehyde fd 3.1 equi val ents of
equivalerg®df thenaldehpipedroxd/bequivajants of sofinmdiiadetaxykaighyfigedn dichloromethane at
room tenk%pgmrgﬁ;m%@,;ryre for 18 hours. Reaction Step 7.

nopyri di ne deprotection Conpounds of formnula

(XXXVI') may be converted to conmpounds of fornula (1)
ReactiontStepdp Metabcdtalgred afinatiotareantion of this reaction will

depend upon the protecting group selected for use. For
Compouﬁaéadmlrﬁula\/(&ﬁﬁu)trﬁ@ t2 Bnveiiel R dbyHpBYidsQ)f orBYa (1§ ik iirertig@igites (XXXIII).

conersi oF BSHE o 51T PR oG HPep TRl Bine ggtgwin = sutati

base arclondingiabrstalysipe.g.se RI(0) ewplmlm_&gﬂmmmmw_e reacting
chloropyﬁMk)(llﬁ("] g@wﬁ&ﬁ')‘ Wid b%ﬂio%h&fon@hﬁdﬁ@?ﬁ)d &4iivARnts), sodium tert-butoxide (1.4

cqilon e APl 5 op GhE Ay fyenosetina) 11
binaphthWNBIBBE) @ hsiraNinseluénadit 6atoeido R, R2, R8, R9 and R10 are

as defined above, nay be prepared using nethods

descrlbed in Schenes 19-29.ri) Schene 19 Reaction Step
Reactiorg$tep 33. BepzaphensnegenretacticAnpounds of fornula (Vi) may

be converted to nitrile conmpounds of formula (XXXVII)
Compou.h&s 6fGQQ{UI£O(XMIIt)hndyQﬁydoﬁvﬁrtby ko ¢chpoyadd ofeforfrilis( either by hydrogenolysis
(using ag d veﬁf ?nd E?t%rgienew oéa\({a(?yflstgugﬁta%% 8“ gﬁ'B d'pﬁ c{r\é‘og)\)e { %tmosphere

al ent pot assi u
pressure @f/rwdrpmrrmrcbar tr(eztm@quwrtrmreawgguaaﬁlde@ R @ﬁ?@n@q Yicoyater miscible organic

solvent gudﬁeéshbéltraﬁ}oﬁ’&ura@tor dfbRal) Gradste rhyarogenationl nidy akd pa nsedefr effect this
e AR AR ek S LRl ) B o i

ammonine dercieteq0 Ritivaldness irodthdnol andltiae grEsexve Ioj 1%9au§@um On carbon as Catalyst
1W%mg$ﬂ¥lr& ukGordmoiies of formula (XXXVI11) by reduction
ﬁe ﬁ?ﬁrlfe group. This reduction may be achieved
t hrough the action of a hydride reduci ng agent, such
AlternatRly, Icbinpouniis af fomut (ywhy@ni RleR? @ R'calé asmefmednhlgmre poteR] i as defined
on netal salt, such as NiCl2
herein, &Qﬁfg%ﬁgﬁQP C&%m u}%@ EH e n|tr|Ie group may be
ced by hydrogenatlon MAthuﬁ transition nenal

atal¥st such $§ Raqu Ni cke Pd 08 carbo Typlca
iong in e _feagting n|tr|Ie XXXVII
g:zﬂélent) Wi ni ckel chlo T equival en

nolwhol | o 8"y cautio

dltlon of so |u
boro ydri de (3 equival ents or nDRe at 0 OC
NPG PG (XXXV)

@)

R R
N N
2
[ i @) [ "
N R1 N F R1
N, NPG  (XXXVI)

Scheme 18
Reaction Step 33. Zincate coupling
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Reaction Step 27. Reductive am nation. The primary
am nes (XXXVII1) may be converted to conpounds of
wo eoskzsy XXXI X) by a reductive am nati on procRCUIB2003NN1554
reaction with an al dehyde and, hydride reduci ng agent
such as sodiumtriacet oxyboro% dride or sodiu
Compounds oh faamile XRY) day ReoWEPATES RY r%ﬁmﬂ RP@*POF'édéc?f fh@ formula (XXIX) with
Zn/Cu c@ﬁﬁmwr&ﬁsr Qktiviaa mal ﬁ:u(c%)(%\ﬂh lsbricatibrt, follewerliby adiditn of compounds of the

o bbb S S8, gt BT RNE Ry  s. Ta
conditions coppdsel fretuivadeneofdie/anstiding (j@qn@gwtp 4(1wt§’/q an/@wcg@ﬁle @%MF with sonication
at room g&ﬁ;@atbr@ 6y RHuFO b Y adRBY ofSiLiBleq@isal&itdiantnd halogenated pyridine (V1),

tion Ste e.de t
0.05 eqyjyalenss ﬁmre(dc%m“%"ew@%\&g“d RO &, §qup% i dgypf"'f”’y'p““p“‘”e
and hedtifg TR fdoy18 WBUICEmp@@adt bithe faomule XXX ewey bhgrepared as described in
[ of the am nopyridine group (PGN) to |iberate
Syn’ettq HQRIE‘?BI n conpounds (1). The nature of this reaction
wi || depend upon the protecting group selected for
Reactiohl S&p 310N-B8% a&Mbiestiowhen the 2, 5- di met hyl pyrrol e system
I's used to protect the am nopyridine group, it may be

Compodgg &?io?r% 5 CZX?)\( trﬁ%ﬁﬁé@%&ﬂe& IB%II Ifk%églr n‘a)%}n?gﬁrﬂ@ of Eﬂégbrﬁ'\@ia (XXXIV) with a

1'oNs ‘Co ents o n
suitable(g¢dxsuch agritClor ﬁ,ﬁ”n\,@pl@ﬁpg S@h’e'ﬁfbl‘?%?ﬁ' thane or diethyl ether at room

temperiit‘{rgr&ffmo@é | il petdds®y hamied pRisencef dfux catibh tseaveabervalcy ,as Et;SiH_Typical

ondm$% {:(Bm?‘rgﬁ,g &9 I&eléerg]pf 58% Fﬁéﬁﬁdng ((f%)(las h Idi—) C@Xtu%%?%tﬂ‘f—%&éa%%t 0 °C then

auowmgsmsmaaoorﬂéenmar@wesverplgtav Reduct i ve acyl ation The
internediates of fornula (XXXVI1) may be reduced e.g.
W th SOdI mtboroh dride and nickel chloride in the

ting agent, such as a car boxyl I C
acid anhydride to afford am de i nternedi ates

Compoﬁmﬂsmilfem(u)éLoXXXV}bpnayabe otepaied i by rieacting, eimproundsy @‘gewﬁg(XXXV) with 1-5
equival t§ bt e rém |a||d)eh)(de]1n QO4Litd Bk @Bibent Bl fobmﬁéﬁ\b@btuﬁ‘é"linmlﬁé ptesence of 1-5
e, SR R B s e e e o
cyanobadiydrit@m af suitatdé soivédro rsobly dsi didlof @nedfgoé \paltetrﬂhs;dr@fwarmﬁté)the optional
additlor?tof Qac% %@@Cfﬁpﬁgl SridRorRS cofﬁﬁ?ns@% reﬁ@%nt QR tﬁé’”ag&‘aln@f(XXXV) with 3.1

ccuivalss ahieAHSPYIAN &R A SRy s ads h Gfhioromethane a
room ténepeekitirk eraseemeri se 1.0 equi val ents of anide (XL),

1.2-3.0 equivalents of borane in THF at refl ux

foI I ovved by heatl ng in strong aqueous acid, such as 5M

i - 3 § 2o | nternedi ates may then be

deprot ect ed to gi ve the am nopyridi ne conpounds of
CompdufdsToil Brrfdld QORSVIP gy ibeushyertbe 6 cbibpmiindsn oReratla dih bsdegrotection. The

nature (7)f this reaction will depend upon the protecting group selected for use. For example, when the 2,5-

Reacti

dimethylpyrrole system is used to protect the aminopyridine group it may be deprotected by treatment with
hydroxylamine. Typical conditions comprise 1.0 equivalents of compound (XXXVI) and 5 equivalents of
hydroxylamine hydrochloride in ethanol at reflux.

SCHEMES 19-29

Compounds of formula | wherein R® is moiety IV and unless otherwise indicated R', R?, R’ R® and R" are
as defined above, may be prepared using methods described in Schemes 19-29.
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An alternative preparation of nitrile conpounds of

formula (XXXVI1) is shown in Schene 21. Schene 21
w@oopoues of formula (XXXVII) may be prepar edP@iIB2005/001554

reaction step 39 - reaction of hal ogenated pyridi ne

(M) with tributyl (cyanonet hy24 stannane and a

pal I adi um cat al yst according to the procedure

descri bgdsiryChemazslet t 51144512, [ NH,
condp g i.,nvol ve tTeatilgll, edw—VéH—-en f_ \{I) W|th

1.5 equi yal ents, of triBit '(d’yanorret hy P55t 3nrfa
bi s(acetonitrile)dichlor opal | &Vn(11) (2. I@é(xv'"ﬁd
tri-o-tolyl phosphine (5 nol% in xylene at (120 0OC. An
alternative procedure for the preparation of cor[Pounds
of formula (XXXVIII) isso fin, scheme 22 Rl

N. 9
(XXXVI 11) Schene 22 Rea t8p 48 B- a%@\/\%z'&ki
coupling Protected anH s 0Rfor nmul a ( Xew 7 are
avai |l abl e by B-al kyl SuzuRi cdlipling betwen a 4802
car bamate (XLI) and a halgggnayed pyridine (Vi), in a
mlar fashion to that described in J. Og. Chem
%@Mﬁéﬂm44 In a typical procedure benzyl
vinyl carbamate [conmercially avail able, or prepared
Compourds defeamuldedl) imaybe @l\@t’t@h@rﬂltfl@%@pOL@@ ofa‘armlas(XM}lllmgeaction with

tosylmefh?l%’&cﬁé’md@ #’T'Esﬂ‘llc?qglp}éﬁll SRt iNERY ﬁéﬁt;h’g{ 'al@éhyb@ (VII (1 equivalent) with
TosMic ﬁ‘&,%quys%?té?nq)p]otg%sé@btert-tbw@x@%Qlﬁqﬂvﬂ@n ,ub%{pms rga(ﬁol dlmethyl ether at —45
°C afteri atpefidgtedt 30 eninted metbedl isvadded sdndi théTrdayibh axikide, allowed to reach room
temn er P&ICI 2(dppf). CH2CI 2 conplex is added together with a
P Fogenat ed pyridine of fornmula (M). Reaction Step 29
Am ne deprotection Conpounds of fornula (XLII) may be
Reactiof 824 86 tNe@ielred@spounds of formula (XXXVI11) by

deprotection. The nature of this reaction will depend
Nitriles Wﬁ%@é“&x\%ﬂ% ﬁ%& %{gzﬂ%ﬁ } aemﬁ &‘?orfn% d%)?)‘?\/l I)hlcgf reduction of the nitrile

group. Bpso(eg@qupm@agrt@lﬂyhtemghthropghrﬁy @@ow@fméweuyducmg agent, such as lithium
aluminid®y Ay REE NS S68iupn b&ol%r:d@ﬁrtﬁe §Fé|sé/r%8tof§l4|%hsn% rﬁétQIasIhW such as NiCl, or

CoCl,. %ma&vg’y%eera@i? ! ggglljpgrgt 3?%/ rpéﬂggé‘ E%ngfqggnatlcerbvg{;ﬁ smon meta| catalyst such

as RaneydVigkeLm@d oofcafbonmul a (XLIT) in an al cohol sol vent
Typical Q@ﬁﬂﬁﬁn§%v&@@%9&t%g \Mtrtﬂg (i%@lﬁﬁ% Badi@iend VHF\ méircﬁlo?ifﬂe %1 cla]uwalent) in

nospher e rea er resence atransitio
methanﬁ*é@"aweqzwtcauw 36690 of S0t oI RIA SRRIAISIE FOER P-C.

met hod for the production of conpounds of fornula

. LX), 18 shown i.n Schenme 23. Schene 23 Conpounds of
Rim&ééﬁ%@@é&%be prepared by reaction step 4 1 -

deoxygenation of a conmpound of fornula (1X) by
The prigiggi@Tiaes ROFGemaY Pereonyaredric icpmpaundso Pl iU YRS by  recuctive
aminatié pakRedure, i By rERLGT ARBNGE aldBhy@e and hydride reducing agent such as sodium

triacetoxyborohydride or sodium borohydride
Typical conditions involve: reacting compounds of formula (XXXVIII) with a suitable aldehyde (1 equivalent

or more) in the presence of a hydride reducing agent such as sodium cyanoborohydride or sodium
triacetoxyborohydride (1 equivalent or more) in an alcoholic solvent such as ethanol.

Reaction Step 7 Aminopyridine deprotection

Compounds of formula (XXXIX) may be converied to compounds of formula | by using a reaction to
deprotect the nitrogen of the aminopyridine group (PGN) to liberate the NH, in compounds (I). The nature
of this reaction will depend upon the protecting group selected for use. For example, when the 2,5-
dimethylpyrrole system is used to protect the aminopyridine group, it may be deprotected by treatment
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transition netal catalyst, such as Pd on carbon in an
at nosphere of hydrogen ( 1 atnosphere or higher)).
w@\kdosnn®ss vel y, a hydri de source such as tri et hgl/sBl0em®1554

in conjunction with a suitablof;5 acid nmay be used (as

descri bed in Heterocycles 2003, 1203-1209) Typi cal
with hyeoxdarion Iyeiealiconditiess cerorilsy &0 equivainnts| oficAryPEUNI)(XKKIXaand 5 equivalents
of hydrBtyiehiiiethyBiosiibriRe AEhérdng ra@ig trifluoroacetic acid at

roomtenperature and adding 1 (or nore) equival ents of .

triethylsilane. A further nmethod for the production of
Alternagi iy oitT il sonarfoufidsr efLibran ua)XXXY1) ynay e shionanied mics edneprain@siof formula (1) as
shown PCdRBEme 24 Reaction Step 42. Conversion to benzylic

el ectrophile. An al dehyde. of for jqula (V1) is reduced

by treafy Qi th @y hydri ent such aslfl. .
sodi l;}ydhtfe—r—rran c hoI | %s R
et hanol @t r Q@B hyenper aﬁGE]‘re Rhe resul ti nlgzNaI | can

be activated tovvards nucl e h|| R di spl acenenk’ by U
conversion to a group X (&semeably a halide or

ulfo ke ester) to give internedi ates of fornul a
—WM%R%C“ laithdi t i ons i nvol ve: reaction of one
equi val ent of net hanesul fonyl chloride and one
The intetpediates exfi formfila £XEVH) meayhe selusadcey. adth tspdien Hpraipdrite and nicke! chioride
in the @&ehébedftan %&héﬁﬁ@égeﬁm‘t‘ “st]c@a% aQ:laH‘oBi Pt ?&ﬁe% af%r@g}mde mtermedtates of

ep anl | acemnen ternedl a
formul%?)a.f% rqjlétmgdﬁ & (RVIY 41 (Jegwﬁ%ﬁﬁhgnﬂbfuckel chloride (1
equivaleol aod a c(aWb Ia):ndbgnhydhele dtequvaleots c nare) iapéthanct followed by cautious

additio@ﬁi‘g{]&ﬁm%f roﬁé{?ﬁéﬁfc Lﬁ\n}é%ﬂta%?m@’\%ok@ an inert solvent,

r above room
tenperature, in a procedure anal ogous to that

Reacti®lestes 8 @chidetedd@bSh 4319. A further nethod for the
producti on of conpounds of fornmula (XXXIX) is shovvn in

Amlde? ra?%ﬂv_ﬁ% I('(}a_g‘?n 5 RS ::cltecl(jjl ﬂ%msltnee us;l"nér %N?Eneh{r\}‘t um gﬂm}snéum hydride.
JLh@ﬁM@émP@ﬁerﬁeQ ﬁwval@@tsmﬁ awide fXL),rdr#iP gayivaleny ofyorane in THF at refiux

followell 'b§ ﬂ&é’(ﬁ@ in sftﬂoﬁ@ éqd@fh?am tsivdhl 2k 1 HEN T(I'@rreéi}itfﬂg ranﬂﬁﬁﬁ‘tbrmedlates may then
itatin exc

ve corf G e i PRAPPRG oo G0 PRITE (br a5 R OREd epbed n Resction

Step7i nternmedi ate with a suitable acetyl source, such as
acetyl norphol i ne or the Wi nr eb am de derived from
acetic acid. Reaction Step W | I er odt - Ki ndl er

An a”ef’@éi\‘ﬁ RreRerAleR HW""'I?é?PB'ﬁ%‘g‘d%Pf f?’@f”ﬁﬁ?ﬁ"a?( iy W?W?r’é‘ys%éme 21.

converted into Hﬂetl C awj ds of § a (XLV) by
treatment with sul d—roerphol | Wi cal
procedure i RN v t Rr?ﬂftl ng 1 &Gt Vi eﬁ"}t of met hyl

ketone (XLIV)wit R sul (2 equival eRt s) (BAYN n excess
nor pholine at reflux (ei tb@{emgqat or in an al coholic

Como SR S b i, B O3t Rgpgenat i
(V1) with tnbutyl(cyanomethyl )stannane and a palladium catalyst according to the procedure described in
Chem. Lett 1984, 1511-1512. Typical conditions involve treating 1 equivalent of (V1) with 1.5 equivalents of
tributyl(cyanomethyl)stannane, bis(acetonitrile)dichloropalladium(il) (2.5 mol%) and tri-o-tolylphosphine (5
mol%) in xylene at 120 °C.

An alternative procedure for the preparation of compounds of formula (XXXV1II) is shown in scheme 22.

’f Hal
peN YR T /\ﬂ'PG

R1

‘ {a0)
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Reaction Step 46. Am de formation. Pyridyl acetic
acids of formula (XLV) may be converted to am des of
wo orosisasy XLVI ) by reaction with an am ne of fRCTIB2005/001554
(XLVI'1) and a suitable am de goupling reaction, such
as by reaction with an acid cfil oride or anhydr| de then
addition of a suitable am 1€ using a peptide
coupling reagent such dic v opexyﬁ carbodii m de. or
ot her carbodiinide readéht [ gxanpl e, acid - :
chlorides in the presence f a'’sui tabl e base such as
triethylam ne or 4-nethyl rrgﬂﬁhol i ne my be used for
the am de form ng stage. Typical reaction conditions
conpri se conversion of thesgcidiH(XLV) to the acid
chloride by treatnent y\gmluyl chloride with a
trace of dinethylformm der'as @ad@ yst in an inert

sol vent such as dichl ororﬁekhangz After evaporation of
sol vents and excess oxaly eAr6fide, 1.0 equi val ents

ReactiocR st N 8-Sk coubind™ 2- O equi val ents of base

preferably triethylam ne) are reacted W|th10
Protect%%ar@}a%ﬁgg&srmgﬁ )@{I"éﬁreﬁal}ﬁﬁr rl# %gﬂéﬁg%ch '&Pe t%?gnng vmtyl carbamate
(XLI) anpka degpefatadnpytiding () \Vih)a smijarfashbortv éirdt eldsdribedoin GO Gy udeksn. 1999, 64,
8743- 8794{4 flf’?rm;ﬁa( Md@e Eéﬁzyl F'i:ér@é‘mg\ﬂet Eﬁﬁmg%g J g@allable or prepared as

r educi ng SucC rane-tetra
descroged i /e 010 FBTc 4995 B P81 SmIIoRiSe iro! GEMYaJent € (98BN soluton in
tetranydrbfueamii die—{OXEY! Mer lcodpBtidh efjtHev B}dﬁdiﬁoﬁat@ﬁ é&@éaﬂ% reuifin- organoboron

f such, as .5M .
mtermeaéfer % eec{/ QEI‘P d;;d uﬁ?h@‘%}%d&-r e%?lé(gﬁ;%g gc% eéc Ign d|e§ lt?%?ther with a
halogeﬁaéﬁdrm/ddlmpfdﬁm@@ﬁ‘ﬂb exes with the pr oduct (lher

non-aci di ¢ nethods are avail able for breaking the
Reactic n,£o I & Sedon treatnent with diethanol am ne. An
——Q—g%?%at—mg—ﬁpé?—f%%—for t he production of conpounds of

formul a Xng4 is showmn Schene 26. Schenme 26 Conpouns
Compogdst @ rfermutz (XML vy hegortyertgstte sempetingde eblothuig (XK VilB 4w tdepytection. The
nature 9t @fis Idactibly qlﬂlodeﬁﬁdsupoﬁ tﬂé thdté&n@f rdlBNlidled fior 03H. For example when

oren 1o i e 5 e B A i o

solventisaeit asngfhanobwithmattadivof caftalysirsich aé Ka(€dium) on qarken Slyipldél reaction conditions
mvolvesrggé’ﬁn ‘&8m§6unﬁ§ bl fb%ula%ﬁbl?) Wa@&c&%%géu&fas@ﬁ{éﬁw) %ith hydrogen (at a

((? , V\,her ein R8
pressur, &%5\ F offgéqaltﬁ'ﬂ |%th(5|p56sew olf ége{\sflt&ﬁ\ rgqt% 5atgflgst such as Pd on carbon.

nmet hyl ati on of alcohol (I1X) with a suitable
t
An alter%laﬁ;\fe rﬁ%ﬂ&l 110} tﬁe H’B&J&g é\sozg&é;gogj s;&;%s}o ?a (k%ﬁ&gﬁtsg&ﬂr?m clﬂeme 23.
reqw red. Typ| cal°"l:cmd| tionsi nvol ve treat| ngi 1
equi val ent ofN “gh 1. ¥ or nore)NO g
hydride in_a ernt sol vent—sueh BN dr of uran or -
di net hyIfB?N"a d@then adding 1 (of noge)" equiyal ents
of iodonet. haneR at ro

Scheme 23
Compounds of formula (XXXIX) may be prepared by reaction step 41 - deoxygenation of a compound of

formula (IX) by, for example, hydrogenation (in an inert solvent such as ethanol, in the presence of a
transition metal catalyst, such as Pd on carbon in an atmosphere of hydrogen (1 atmosphere or higher)).
Alternatively, a hydride source such as triethylsilane in conjunction with a suitable acid may be used (as
described in Heterocycles 2003, 1203-1209) Typical reaction conditions involve: -dissolving (IX) in a

mixture dichloromethane and trifluoroacetic acid at room temperature and adding 1 (or more) equivalents
of triethylsilane.
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tenperature. Conpounds of general fornula (XLVIII) can
subsequently be converted into conpounds of fornula
W@ 2gosusiogy t he sanme net hods as descri bed for tPEI/1B2005/001554
conversion of conpounds of forrmula (XXXl X), as shown
in Schenme 19. Further exanpl @ of conpounds of formula
A furtheﬁ(nl.athodwm{ee;sradﬁ@od o cﬂﬁgomgl’)ﬁ&ﬁﬂla (RRRVINEs SHoaAAT &Heme 24.
according to_schenme 2 Scheme™ 28 Reaction Step 44.
Ket one formafi on Hal ogenat ed *yri di ne co
formul a Ban_H8readigPNconvétPed toy
f or muben ) using npg Bl mlar gan
of met hyl Rket évi¢ conpoundsrbf gammul a (XLRV) (@otvene
25). Nanely, by treatman% firs % with butyllithium (or
other agent capable of f3%19M%%ting a hal ogen netal
ReactioreStepn genveesititto ber)zyinelediropiile.i ng t he resul t ant
organonetal lic internediate with a suitable acyl

An alde Hro@ ﬁ)rm§|§“(bll)a§ r@@d@eﬂﬂfyﬂl‘é@ e width aVWdﬂdléi‘bed&ﬂhgj ggdnbeiidh as sodium
borohydpqﬁe!em gR%{cSléc{ngglygﬁ,n%{lcﬁ%g%ﬁ-tapcgsI %%%n%ﬂg)%rdaﬁrr%mlj hle r‘éé&ﬂl%‘ 08h0| can be

activated Gwends nociecphitic Kieploceeneant by conwersian (oXg IgrQupcataendrally epkalide or sulfonate
ester) t& & g(?é’ ﬁ{ehﬁ'%i eft@s B it i€ ()(L)ﬁﬁxwp* bl ERAIERCIENE: Yedetbn of one equivalent of

| Socyani (Tos
metha“?ﬁﬁ\RﬁV'\P@‘O” er@é’t?’\?ge%é’?kﬁﬂteof@x@ﬁ(; t(as% S@E{h?ﬁ/*{ﬁ'?@ﬂ?'}“”ﬁﬁ'”{w inert solvent
such as TieAiblomethade #Qucval ent) and potassiumterf-butoxide (2

equi val ents) in ethylene glycol dinmethyl ether at -45

0C. After a per| od of 30 m nutes nethanol is added and
Reaction Hiep A% Syanidadisplacement al | oned to reach room

tenperature. Nitriles of fornmula (XXXVII) may
Intermesualtb§ effuretutd XL canbe epheded @ moppandsds famuladKKKVIA by ithe action of a

nucleoph‘{g ggﬁte Lh &'Egﬁ%gs%g% ég §CW ﬁ‘é*\ s ?lvgﬁsﬁkh be G.rdefh(vﬁd?%%e at or above

room tegereigienin RIMocedyse aﬁﬁ%%’é tqfé%‘&efﬁ'b%'ﬁM% Pnto further
conmpounds of fornul a (XXXIX) or (1) wherein RIO is not

i
A furtheb P‘S@é‘b@? tge 850%@%%&% qj{n@gﬁdas of %%L% k&?(li‘)% gmgﬁgg%hgme e.25.
i nvol ves r ting 1 equivglent of a secondg,_qy am ne
(SUChgng(é?&l X¥4or (I i t 91 equiValexit of &M g

al deln an i nergeg Arent “suchp #&hyar of ulan
or di chl 8r om&hane at r®&om t8iperatur & then addition
of 1 equivalent (or nore) of sodium &¥) (XLVh
triacetoxyborohydride or sodi um cyanoborohy d)de.

Al ternatively, the reductive anmination may 0
conducted in tw steps via aR i nternmediate amd L

simlar NSRS (38) NS R
- ZN
PGN R PGN R™ xuvin

R' (XXXIX) R’

Scheme 25
Reaction Step 44. Meﬁhvl ketone formation

Halogenated pyridines or formula (V1) can be converted to methyl ketones of formula (XLIV) by treatment
first with butyllithium (or other agent capable of faciiitating a halogen metal exchange reaction) and
treating the resultant organometallic intermediate with a suitable acety! source, such as acetylmorpholine
or the Weinreb amide derived from acetic acid. )

Reaction Step 45. Willgerodt-Kindier reaction

Methyl ketones of formula (XLIV) may be converted into arylacetic acids of formula (XLV) by treatment
with sulfur and morpholine. A typical procedure involves: reacting 1 equivalent of methyl ketone (XLIV)
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fashion to that described for Reaction Step 4 in

schenme 1. Conpounds of fornula (I) wherein Rl, R2, R4
wW@pwsRE98F e as defined above, and R3, R5 and Ar@r/BB2865/001554

descri bed herein, nmay be prepared according to

reacti on schene 30. Scheme 3@8Reaction Step 5 1.

with sulfdriip f@&&ﬂ?@%ntgg Ahd® &xeBkhephbiRe Bt @fluxt(Bithe; ﬁ?am& ﬁll drl-digonBRYsolvent such
or eaction of a und of for
as e BY ST o e BR S50 Blhef oA Rerioaie 3 g Reon.

sul fonate ester, with a conpound of the fornula (L)
Reacﬁonm%_ ik thna¥si | abl e or prepared a described in
. Chem Soc Perkin I, 1987, 111-120] in the presence

T e e
amine ofdefiuiXeVif)sandfa sultabis anaiel cauRingyreartion siaheasdytrgacyipn with an acid chioride
or anhydriBé teAr J6daith BE aARMDIS Htheasr ididged Byptiadichplihd réddent such dicylcohexyl

ano

e I
base suglt ep &ietyylayne eadietiyimeophstnmaey b¢ usdseiof Srenamige (fermjng stage. Typical
reaction \thiiditioRls SehbR! @n@fiish ofthe hcRSXEH! to He ddief\chidhidd ByUtdafinewith oxalyl
— - solvent such as_ dichl oronet %ne or di qt hyl et heJ. ﬁt

cnorce iy 0PER BLBE G ETBIMEB 69 GRtPH: Ttk BELSHYF Ryl cctlometrane. Afer
evaporafinhes aoigent® ndhexcasd oxalys civreirged equivaleniaf BMBSI (MLYY)pi.2-410 equivalents

rvss GRG0, GHIR 3574 g, L AU 1 ot o gtouneos

at25°C.qt 0 OC then allowing to stand at room tenperature
overni ght. Reaction Step 4. Reductive am nation

Reactioncge %JR%'?deq d ﬁ)gnrru: a (LI'll) may be prepar ed from .
—co-%mﬂ'd‘ro-%%r‘m; a (LI'l) by enploying standard am de
~ bond formng conditions foll owed by reduction of >é)he .
Amides pirgeaeraiaintia (i) ey e cRNverRg Bt @Bpreusds ef fﬁ@‘@@@ﬁ%‘t’" (¥ ppduction with
a hydrid%&ewr%nﬁgefaf, dutt Rk W@l\buﬁiahymmd?aftdcdndﬁeix. Fovica xaangifions comprise 1.0
- acid _ch]o S t he. .
o' pFBE 05 42 DG BESB 5065 30 4 1 ABL e Ra8SHAI o srong
acid suchaggs SMhBChHAY Qj@/afegrtmpgjatgtea@@ydwﬁ the nitipllyfegmesipporon complexes with the

product COREH hérPAidi€ P8RS &irel alaiRBle fyabredking t0é bardnneonididxl ¢.9. treatment with
. . 2-2.0 equival ents of base (preferably
diethanqlamigt -yl ami ne), 1.1-1.3 equival ents of acid chloride

i n di chl oronmet hane at 250C. Reduci ng agents such as

An alterv?ﬂig@gn%]thgﬁ fdrk?ﬂréﬂ%@n%%%ﬁnhé’ SHdridBla GAIV) RESHIHA Schdfe 26.

e reduction stage. Typical conditigns conprise

1.0 equival ent o ,de, 1.41 3.0 eqyf s of
borane in TiEy | ux, folTowe dneb ' tarent with a
strong acid to dr ol g he initi Nt r &g boron
conpl ex of the product. O her non-acidic nethods are
avai | abl e for breaking th&cheoe@d conplex e.g.
Compo&nrs%ﬂoﬂﬁmé ()W\}) Ipnaq & tp,%%gr%ld%%d?@ng to reaction step 47, hydrolysis. A nitrile of general
formula (XXXVII) is hydrolysed by heating in a strongly acidic or basic aqueous solution._'l_ybiLal

conditions involve hééting a compound of formula (XXXV11) in a 5M HCI solution at reflux.
OH

NS “R® (48) NS N.p4
PGN o~ R? N N
' PGN R
R (1X) R’ (XLVIlN
Scheme 27

Compounds of formula (XLVIIIl), wherein R® is OMe, can be formed from compounds of formula (IX) by
reaction step 48 - methylation of alcohol (IX) with a suitable electrophilic methyl source, such as

iodomethane. In general, a strong base, such as sodium hydride is also required. Typical conditions
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Reaction Step 53. Carbamate formati on Conpounds of
formula (LIV), wherein R11 is benzyl or (Cr C6)alkyl,
woreapshesdsdr ned by treat nent of conpounds of f oPeMIBR005/001554
(LITT) with an alkyl or benzyl chloroformate in an
inert solvent such as dichl o28net hane or diethyl ether
involve ﬁ’éﬂatlﬁd']@ duRaRAC 6f @) athbias @r ndte)l efadodiumnididtidecinsancingrpEoledt such as

te’trahydroi[uramegnU :dxlénél%t@ﬂftf)%nr %Lde lESn %H?i ﬁl_f h(gg lnlc)r? cfclvatelﬁglé Yo%hr%gﬁwgne at room

an a ormate s oro ornate
tempera@fed 1. 0- 3. 0 equi val ents of a tertiary am ne base such
as triet hyI am' ne in diethyl ether at 250C. - "

Compoueg o%e?p%g u%i@(%.\-yhhuﬁ u?%m I ﬂg%e conpe(;teg Wﬁg&ﬁ&ﬂnds of formula (1)

using the same rfet’ﬂod@fas tdcgeadierthe ganvgrsion phcoaﬁpgtlfidéﬁ OB‘%(W@H as shown in
Scheme@®, | 1 thium di i sopropyl am de in an inert soI vent such

as diethyl ether or THF. Typical conditions conprise

addi tion of 3.0 equival ents of a strong base such as
Further éxatriples mof dopaymde piyfbramiad®, whereln B® isaat wafoger sarofe Rrerared according to
schemekBi oether (LIV) at a tenperature bel ow -500C in an

inert solvent such as THF and allowing to warmto

anmbi ent enngrature Reactj o Step 55. Ami de §f®duction

Conpoun s pf for mift* (LVI bee are daction

of 0 R? of formJIpaN rM th redug gnts such

as boran& or [V hi um al urigli um Gaady i de Ty cal pooviy

condi tions conprise 1.0 equival ents of amide (LV),
1.2-3.0 equival ents of b&chemee® THF at refl ux,

Reactioh Sleb @Wekkbibhk fofn@dibient With a strong acid to hydr ol yse
the initially forned boron corrpl ex. O her non-acidic
Halogen%?ed py?é‘ ng gmﬁ%’tﬁ\ldé ?ﬁoﬁnuf O(;\Q %‘é'rg&l& ge vpﬁdqg kéggﬁgglcﬁ)formula (XLIX)

am ne. action
using nNhOﬁ%ﬁW!iadltm@ed@m%@fe@i meﬁhylmemwowﬂwaq&wa ({Q't\//l fscheme 25).

Namely”@}’ RSt ERD st L vaigh blﬁyllﬁrm%l‘n&ﬁeroégén@rcabdb& éfl feciltsting a halogen metal

cxchangi bR o g o ey psacah el RGN  dy A8 houre, s
as acyirearaigiihe or Wieinrel hmid2 (Bptrowinieit 4rpireadily pleparsy ysingnmetgodgswal-known to the
skilled defsoRy, Ot ect the am nopyridine group it may be
eprotected by treatnment with hydroxyl am ne. Typi cal
conditions conprise 1.0 equivalents of conpound (LVI)
Reactiofi$tbpA5eNitrile fraattios of hydr oxyl am ne hydrochloride in
et hanol at reflux. Conpounds of formula (LIX) wherein

The kefdhe oR?orﬁﬁ‘l% BaLIRYF &ndferf 6 b&ﬁ/grt@ob%vﬁltrlléwxbﬂ) %f RRa&oAvith tosylmethyl
accor di ng t 0 reaction schene 31. erga_)% 1

socyanile (o0 Aea PUITBHBNG s )ad (KBRS

equivalent) and potassium tert-butoxide (2 equivalents) in ethylene glycol dimethyl ether at —45 °C. After a

equwalerg) with TosMic (1
period of 30 minutes methanol is added and the reaction mixture allowed to reach room temperature.

Nitriles of formula (XXXVII) may subsequently be converted to compounds of formula () using-the
procedures previéusly'described in scheme 19.

8
hf\ R® N
PGN" Y R? HN R

R’ {XXXIX) R

——

(50) | (50)



Conpounds of the formula (LVIlI) may be formed from
conpounds of the formula (XXIV), wherein PG is a

W@ a0oban®sE protecting group such as PCT/IB2005/001554
tert-butyl oxycarbonyl or benzyl oxycarbonyl, by
sel ective conversion of the PPimary hydroxyl group to

a group X (generally ge halide or sul foaﬂaEe ester).

Typi cal conditig iovgl ve: reacti e equi val ent
of tol uenenegy h ‘{2 chl oride ang, Eﬂl.“ val ent of an
am ne base suc rao@iknyl am ne fn @n imert sol vent

such as dichl oromet hane at 025 Reaction Step 57.

ThioacetateformationCo%‘b'B of the formula (LVIII)

may be formed by from conpounds of the fornula (LVII),
CompodMa& bl Jf’aqxxb(ﬁ()%r ?I?Wpé’rgﬁtR@ PLAh&A REqiIY E&H@rt@d»‘ kb @fher compounds

5 of formt}léé{?i)ﬁl)?)trp)r/l;v? ?vﬁgrg{ngﬁf] enz 00X Ca(5 282 ugtéveyammatlon procedure as
shown ih [Sichenee?d. @ tawdall procedune lnmares rsaofingeinéquialeht ais secondary amine (such as
(XXXIX),I_Sﬁ(@m\AFItF\q %qun%léﬁeofpéne?lg%ge aﬁ‘ |§éH ts?pén@ slﬁ@ﬁeas tefraWdrofuran or

condrtions I nvo reacti on of one equiva
d|chlor051‘e heBpB UM oEMPREIUfDr gD aa‘{dL'Q‘P I 91‘ Wi terquqalgmz(?g more) of sodium
tr.aceto@qmmhmr%mumhtrar@a@emydﬁdeac| d in the presence of 1.0

10 Alternatlvely th % Ll'lJCtlyea arglrrq\gt?onorgayab ﬁ%ln&%t%ld %ut@ﬁ%gegg Ulg% r?no dfé%sé#gl in similar

acél oni
faShlontoﬁéafr@\esaﬂmdefOFrﬁ%ﬁcw $tep £ ifschpe \Reacti on Step 58. Ring
cl osure Conpounds of the formul a (LVI 1) nay be

act i rds pucl,eQphi i sp t
compofih, ) Rirdia dh IPehy Rty By S 6 =8 S5 FoRe, GEHJY R gnd A are =8
describel Headin, ey be pepared asdoediggstd exaytion kehegieta. ri ng cl osure may

then occur to provide conpounds of the fornula (LIX)

Typi cal conditiop vol ve: reaction of ,one equival ent

of toluenen ] chloride and ong i val ent of an

am ge Suclgsag tij et hyI onert sol vent
suc C Evsp at i f the

P&YI v 1ntRfoI | oweds1by redlg% i®n in a hi gher ki gj,! i ng
sol vBnt dgM as acetonitril eRWI th{ 5.0 equival eﬁts of
a suitable base such as potassi um carbonate apd
heating of the m xture to regflux may be necessary to

effect t&)ring cl /Sglmpundsmpf the ss(\/NHz
(LI X), erein PG lis azca ba t‘é‘pﬁt E{oupR
such as$ tert-bfN o Xy rbog_ or benzyl oxycar bonyi (Lm)
may beYconverted to conpou ol% of the formula (1) using
procedure gpalgpgous to those described in Scheme 18
for the conv?rs'?on of corrpound Ror mul a ( XXXI'V)
i nt Bx?of forrrul a (I ound( )of formilaf
PF}& ' rei R°R1, Rz @fd ey as d ove Na
scrlbed hereln P Rp epared acc g

reacti on sché&ig 32. Scheme ¥ Reaqtwjon Step 59 {LVI)
Cvcl oaddi ti on Conpounds of the fornmula (LX) may br

@

formed froman al kene of the formula (XXII11) by
reacting with

s/\rR
NS N‘R“
H,N PR
15 R’ 0

Scheme 30

Reaction Step 51. Thioether formation
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N-benzyl - N- (nmet hoxynet hyl ) -tri met hyl si |l yl met hyl am ne
and a catal ytic anount of an acid such
Ww@2a0si1i398%r oacetic acid in an inert sol vent suRdI/EBR005/001554
di chl oronet hane, acetonitrile, tetrahydrofuran or
toluene at - 1Q0C to the refl®Ux tenperature of the
Thioethere & thedermuiaxt-limay bafaraeh by feaetion f alcg®punt B¢ faigela (XLII), wherein X is

general@r!ah?a(élL &8s a@ﬁ@%@ééf& QﬁlthCé?Sd)thBufwdi @pfedBrmula (L) [commercially available or

preparefiﬁ c?qsar[b})reg yﬁg%ggm }fJ o lrw C[u‘g?? dﬁﬂ 120] in the presence of a base in an alcoholic

solventt ri met hyl silyltrifl uoronet hanesul fonate and

Typical b HRiohd E@ﬁﬂ?fﬁé %! b'eéﬁl\%lenﬁ/&' hali@@ndo Eblﬂﬁ}fentsrbf eidf@nd 1.0-4.0 equivalents
ofa tert@a/ﬁlﬁ(\:r{ylgg %Fguéﬂras%ethyﬁamme in an alcohlc()Fcnseolv(e)ﬂX tI\ gs gﬂ\érﬂ)l 1.5
N-benzyl - N- (et hoxynet hyl ) - tri net hyl si | yl net hyl am ne

Reactiof @¢kpGoIneQH ¥Abiedibs Of trifluoroacetic acid in
dichl'oromethane. Reaction Step 60. Pyrrolidine

cons SRR 0 TRYBIR L 8 SR 2 b i«

acid, siop a8 HCHge ff@l“\ylslassmtﬁblarﬁoivﬁ@fr quch dsvéeiioramethangs °'éfjl$§‘r¥ pther at room
temper%rtehoraa%@é' @‘%éé@%éﬁa‘irﬁmésﬁre%w oflS EAibh adhveRydMsushr ¥ HESIH Typical

contdg SRR R b PLARBR ]S hogFRR o ot gos o
°C thentajiowiog ®rsteind @hroom ygmireedture owetightons i nvol ve treating one
equi val ent of conpound of forrmula (LX) with amoni um

formate (10 equi valents) in ethanol and the presence
5§Eﬂ@é£¥@¥ﬁ§&ﬁ#§ﬁ&@ﬂﬂ@% carbon as catal yst (10% by
wei ght), at reflux for 3 hours. Reaction Ste
CompoRetsUaftforoelaaiiiin zay b pEpated Uwtiscapfpofiesisnal If@rm@@XEH)) bma'ypllléng standard
amide Qtfn%%lrnﬁﬁb @hdﬁl&@%lloﬂlgd %9 PRALA Bf He ihtamiBdiate bk lwithid Rydride reducing
ui red al dehyde in a suitable

t ui va etg r Cﬁ'ﬂ
agen %@T%‘ﬂ?anﬁtmp Yth “g}‘ﬁﬁlg?ﬂi’ ® in the presence of 1-5
For emqmlevadcehtcblonﬁesamstmet plebence eafuei sujtablgebasessush as triethylamine or 4-

methylﬁ@rgh%ig% 2% YR RO Bydel fgr‘ﬁm%r st§?¥j My al reaction_conditions comprise 1.0

in a suitab \Y
cquivagi of awwﬁé{waae % 1 b aR A PereUPIEETAIN HETHEMDRL | bl eauivalens o
acid cradilé i dichiwémethankiat 250Ci Redubingiagerts sauhdistiocams oc difmjym glgminium hydride

can be u%%& f}%ﬁ%nﬁgm@qub%ﬁé dt g ﬁ'@&%ﬁcoﬂ%lﬁ&gl doff ﬂlgev{a é—g%]uny!lér% & ahide, 1.2-3.0

equwalg@t@hoﬁ ReTERg ’QCTEHFO%WTM‘ cfﬁ%ﬂeﬂ s trF?fmGPE‘ﬁ'Fho? SifRegRgiddo qwdrolyse the initially
formeor BN ESHREN att tHe Protiadt. Gheh AoH-idiRmatibiisareSiveiable. for breaking the boron

Compleﬁ‘aeyg ﬁ.gy[%mtﬁdleﬁ protection Compounds of formula (LX)

FEed 1o corrpounds of formula (1) by
deprotection. The nature of this reaction will depend

Reacti$’Hi8 Bi‘%aﬂfa%ﬁeq&rﬁﬁ%ﬁorgroulj sel ected for use. For
exanpl e, when the 2,5-dinethyl pyrrole systemis used
to protect the am nopyrldl ne group it nmay be
Compaliegs of érmeld (bly) twhesim®BAt isvienty! lay (¢ oe)dlievhi may, berjigrme| by treatment of

compo%f?dld'of i QRRIaC mr\JWﬁ\eal;" ng@q}f"Béﬁ&ﬁrﬂh%r&&n%mpléﬂdméh)@dlvent such as
ui va roxyl am ne hydrochloride in

d'Ch'OFQT‘ﬁtQﬁQﬂ ‘%zﬁ’tetrlyb?theui?thetﬁ GRALBFSf ormul a (1) wherein
TypicaRdandfBhs dpriRS1.arduivdiends of ths ardink (B 18besvivalantsl oR3n @fkyichioroformate

such é% rﬁétﬁyléﬁoroformate and 1.0-3.0 equivalents of a tertiary amine base such as triethylamine in
diethyl ether at 25°C. .

Reaction Step 54. Thiomorpholinone Ring formation

Compounds of the formula (LV) may be formed by treatment of thioether (LIV) with a strong base such as
lithium diisopropylamide in an inert solvent such as diethyl ether or THF.
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descri bed herein, may be prepared according to
reacti on schene 33. Schene 33 Reaction Step 61.
woe@stiizoss Wit h 3-pyridyl borane Conmpounds of fRCTIB2805/001554
(LXI1'1) may be prepared from conpounds of formula (V)
by reaction with 3-pyridyl boP&nes (or simlar boronic
Typicalaondifjons norhpriseaddiianae. équivaents bad bteorigdsee avah asuithivmbdiisopropylamide

t0 1.0 Jbglvélé‘l% Ufrfha?%c% h)éﬁ(l.lV)EYQ'te?rﬂJeraﬁP@gélM ahsSc ?noémﬁérﬁ&lvent such as THF and
dition egf dyl "borane to a conpound

allowing f WA 4o FrppigntiteNReHYEne/ et hanol as sol vent, in the .
presence of tetrakis(triphenyl phosphine) paI I adi un( 0)
ReactiH Slec2dh BG4 ReRAt €, fol l owed by heating to refl ux.
anpl'es o -pyridyl boranes (or simlar boronic
acids) are commercially available. Reaction Step 62.
Compo&hélwéfabrhmfa Quhpaoayrigsprefaréddobymebaiof bXtdhpaovmgs bfoprugpdiedith reducing

agents SF% O%Qgp ﬂﬁl%mfalJrﬁﬁlwlh d’ﬁla)ﬁlgéll:gl cBYditReh g'c&h%eqfo é?qﬂlvalents of amide

I cal con itio
(L), 1t2n°e aqwenisaﬁpafén?BTaHFc%ﬁiﬂyérfeHOWﬁdP ﬁ%}ma"'(mgamtsong figid to hydrolyse
the init@llSforinied bb®n$omplexntotsarabn-asidiamethods dre ialaiable dor tbleaking the boron complex
' . Reaction Step 63. Hvdrogenation

&g tre%%%{o\ﬁ% Se?% ng{atonﬁ%ul a (LXV) may be prepared from

conpounds of fornmula (LXI V) by hydrogenation. Typi cal
Reacti€roselh 1.1A00Sopy G depiotdtyieli ogenat i on of a conpound of

formula (LXIV), at elevated pressure, in a suitable

sol vent such as ethanol, in the presence of a suitable
Compayataphyfermuia (M) aray e @enveres i jopmoSde [of Tormpli (HGWPW%FP??@" The nature

of this FERBoA WAdeb &Y @mlﬂ?&&tlﬂé g0 m@cﬁad(fbrm)e may be

For ex%ﬁg!\é,ﬁvgr% ﬁglée g,fS cfrﬂ%ggy r}gélg?sy%%n? Ll 9 &S B oﬁe th%eﬂlgq%)gr?dweod%up it may be
deprotgatest ycirdatroeng mdsh hydrexyiaetined _&m@_mmm cm@rﬁspﬂé) eqpfyalgnts of compound
(LVI) 2h8'8 eduivicits B hiorbsarind] HaR¥RérRBT SndtoRst réRixpr ot ect the

am nopyridine group it may be deprotected by treatnent

wi t h hydr oxyl am ne. Typ| cal conditions conprise 1.0
Comp@ads vfcfbremutas(LbY) whersmorin &’ m@@f)are\ad d&ined @bowel eay Be pepared according to
reactldﬂ%gﬁ gﬁyg q@m ne hydrochl oride in ethanol at reflux.

for resolution of racenic conmpound I n cases

vvhere R abpve net hods Ipe o racem c products, nmany
met hog ayet | abl @sf or 1; ti on ofs7t he

r acemat erd ts constTt l'ﬁentkle ant i omers: e

i ncl ude: (1)p<£ormat|on and sel ecNi\R crystallisation

of diastereoneri&®alts produced™®y s&'? formation
between a racem c base and an enantionericallyvpure
chiral acid conpgpgnt, (or vice versa) () I—}ELC using a

chiral stationary pifase - many of ich arle |
commerci al ly avai |@Eﬁ§§§ Forn&of Ri!:%sjt\{re m?j’(c

adducts by reaction df em ¢ conpound vt Rpehg®
enantionerically pure pe (X pg (VI
Scheme 31

Reaction Step 56. Primary alcohol activation

Compounds of the formula (LVII) may be formed from compounds of the formula (XXIV), wherein PG’ is a
carbamate protecting group such as tert-butyloxycarbonyl or benzyloxycarbonyl, by se!ective_conversion of
the primary hydroxyl group to a group X (generally a halide or sulfonate ester). Typical conditions involve:

reaction of one equivalent of toluenenesulfonyl chloride and one equivalent of an amine base such as
triethylamine in an inert solvent such as dichloromethane at 0 °C.

Reaction Step 57. Thioacetate formation
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chiral compound or reagent, subsequent separation of
the constituent diastereoisoners by physical nethods,
WO p@bati9sy) crystallisation or chromatography, BCIIB2005/001554

splitting of the separated adducts to rel ease the

desi red conpound in enantioneBfcally enriched form

This is often terned a classical resolution. For
Compogrﬁ%% hg rm;oer;ﬁnurlaaﬁ_gm ﬁ'\agl cﬂﬁgd Ig?%orp g %E&lﬁ&e& tha *otlmé\g (LV1l}, wherein PG’
is a cagpmaiedir @éﬁl@ﬂlgfo@si“é*i 3s trsi-ryiayeaneray!Pr depavloxyarenyl gby reaction with a
suitablel RBROPHIE Suchl BE Sfbabetic IcH i6 @R idesdivhrt shEpay adetshitBle ¢ thBYresence of a

suitable dbeajss C'ngl\égl anXi@on%' {!\}Oﬁlgt egalop hot’tJ Gne %Wa%[ﬂtezﬁ coglgounds of the formula (LVII)

with 1.003/Q) e livpisats med@ace*ﬁ%ﬁ’dam rEegease wcpmﬁ 9§9'§V%%\‘ﬁﬁftalséﬂt%"e base such
as potabdiunii EArB& R 16 B irdht sl & bdhSasi d0etemRtane e Mmigtalel igated to reflux.
enriched form (4) Selective reaction of a chira
reagent (including enzynes) with one enantioner froma
Reaction tepi8cRintiglogure - ternmed a kinetic resolution. The -
compounds of the present invention have utiIity as

Compogqec%te itghev%ﬁrgplga(g\?@ resrfta)?] ﬁbagﬁvagefdt LR sgﬁlgc op?ullci Hns %ciem\?mi} the benzylic
centre pyscdngerbio2o argioupaX fagoeralit & hal}qigmeelfongth @stgelngfitu ging lglosure may then

occur t& BARGY BshSpdupd RSNk B8l (L)t BypReal Bh8ifforB IHVBIRE: rBdctish G#Q)ne equwalent of
cts |ncI udi nl(_lqes%ausggf enesi.s,

toluenegelaﬁﬂlﬁ bﬁwgg &p%o Mnaq] réerléasé Sgﬂ%@eﬂ'%ﬁar@% |noalﬁ1§nert solvent
such agdiid@pmethbne gl ° G rEsenonatioh ypf thelsdiveri ddllowdvebyerefiissrdudign ofa higher boiling
solventtslﬂaw er é&rtorfﬁﬁltﬁ vﬁtﬂrﬂj@é‘@ ﬁva?éWsJutEﬂ@o&Jéeéuﬁh %Q Ipbiafurh Garbonate and

&g D2, D aonlsm|S|n£|cae as a
heating h"é@‘"&?ret"% Lﬁﬂg’l‘ Pj'éy ’éﬁ‘ ReSEERNGR £HFY B8 MAH YIRS The present
I nvention provides a class of selecti ve D3 agoni st s.

Compoéﬁse '?,?“ ﬂbt %ﬁwé Elk?sﬁlggr%}ﬁe Fl%eeg fao #\%e(??rotecting group such as

uci ng the si
tertbutdeERbayb & hpwlowgréprybtm%gwpfa«eﬂ%ﬁ o BRI the formuia (1) using

procedd¥s CRBIIGAG! tp thodeUddsBifdedas Batmef18titiethk Ruaverdiemofdccmpodiess of formula
(XXXI in?ooc%ﬂﬁg&%s offforr%gm.a. (1) for use as a nedicanent.
mpou e

S of pres invention are particularly useful
in treating sexual dysfunction, female sexual

Compodb(d%fdi W&Hu@(l) Wiksin &1 Neef é}wwa&& la¥ QefiR¥ WBdvedBisd R¥is as described herein,
usal disorder, female

I
may becﬂr%"g%% 8"?1.""3“5%0’8?3'8?18&‘39 lj3 pai n disor der, mal e

erectil ejdysfunction, hypertension, neurodegenerati

dep on andsgsychi at i cdi¥ ders )cor di ng|
nventi-er—pr ovi h a cdl
ﬁ"fonuﬁ'%)ﬁl) in tIRGNSIEBARAL i O a medi

the tReat or prevent iRONn qixysexual dysfunctiogl. Thexy
conmpounds of the present invention are useful |nlnale

sexual dysfunction, particularly nmale erectile (27)
dysfunction. Male erectile dysfunction (MeD),

ot herwi se known as nale erectile disorder, is defined
as: "the inability to achieve-and/or maintain a peni
erection for satisfactor xud-Rber f or mance" (
Consensus Devel oprment P§
has been estimated tpag NFE~gr eval ehceof ePE
dysfunction (ED) of all defgr eesqg m ni mal , noder aﬁe (Lxi

Scheme 32
Reaction Step 59. Cycloaddition

Compounds of the formula (LX) may be formed from an alkene of the formula (XXIIl) by reacting with
N-benzyl-N-(methoxymethyl)-trimethylsilylmethylamine and a catalytic amount of an acid such as
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and conplete inpotence) is 52%in nen 40 to 70 years
old, with higher rates in those older than 70 (Ml man
wee@b/11989, J. Urol ogy, 161, p5-11). The condi P¢DIB2EH001554
a significant negative inpact on the quality of life
of the individual and their partner, often resulting
trifluorodcBtid d&@ruﬁ?a@ Rert @Béra sichaR dich B dRictian¥tcabnitrie agBarydrofuran or toluene at -

10°C to gg eRLR Wéa urg-: Af L I%?(ltlgn %ﬁ&u?g mltergn\hw %%I%ly&%clggec gﬂq{ftﬁrous potassium

cons
or C?%W holflggideal dﬁ%f*'@@if’a’(‘@@m@f‘ ef flugyi 'del994”f@§methﬁﬁ@?u"°mc acid,
tnmethy@@ltnffﬁ@@m@%%hesulfbndt§ aﬁtDdeﬁm&myléllbﬁé frical tuRdif@HsOhvdivé: edaction of 1

equnvalep{] cg %Xiln \%t?{;e 5r Ig%uwa egtg y N ﬁXz Ig-é tﬂoxw(xjtgth?lfl#'1 heth 5A®hn?ethylamme

and 0.1 ﬁ@mﬁnﬁsgﬁﬁnworwﬁw%@mwl@m@ﬁ@ém on and the
pat hophysi ol ogi es of MED. Penile erection is a
h am c event ich is dependent upon the bal ance
3gxmg%ngggﬁﬂéngSﬁLgﬁgwég¥axat|on of the corpus cavernosa
snoot h nmuscl e and vascul ature of the penis (Lerner -ef

Compoulis bP & foJmuIyr(Qk by b%“&prol&gé@l ﬂa%’%’ébnda@%’rﬂh@s of the formula (LXI) by

rycrogeGgRR 21 PETtgBLRT L TE oot W T S SELHED 28GRl on carbon
under hgdrogennmesHreRef amosmerefortgmteroﬁlgﬂn@tfmvércm@aldeemten by transfer

hydrogeﬂyt%ge‘?vdm%ﬁ@@n(ﬁt%nénn\}oﬂl“ 6 1Rafg0ort! Qﬁﬂ/afehtow édﬂ{p%uﬁchﬁf formula (LX) with

i 30 o hagESat h d B?us S 1 Ilcg 0 Jarbon as catalyst
ammonipdermats @) aHtRIsTimEl Aol PSERAT Al CPLAR E A y
(10% byoright)est sefluR éordrieurs. ng vei ns. Thi s produces a vast

el evation in blood pressure which results in an
_erection (Naylor, 1998, Br. J. Urology, 81, 424-431).
Reactio : v n ur during the erectile process are
conpl ex and require a high degree of co-ordinated
Compourastaf dbrmuray LX) ngayt e goeparedhieyr edactingdcarmaunds| of fernndaiSLXI) with 1-5

equwaleijss{Jetn? rer@ﬁ’éjd EIQ@hﬁQ elels rshl%leséﬁkﬁtrat (el k) peramgﬁv thBlpresence of 1-5

pora
equivaledsntdf adt ﬁwt?bles ﬁﬁlmngata@%ntbﬁl@yr?ﬁaﬁwﬁ f"ﬂ%ﬁ%?c’éﬁy%qe or - sodium
cyanobdrotyarideaini ® Buitdbie aatvdny atidhods aﬁhlq:rombismea@t tettab@drdfuran with the optional

addltlonaoqlr ?ﬂ%%%ﬂt ?)égcal %‘%ﬂgﬁycrﬁr‘?pn@é Eﬂm@t@é’quW?IEm Akhel JYRBRARELX) with 3.1

nmusc one 0
equlva'%@frth%élgﬁﬁwd%méxﬁe‘r equivaients (o sediym &faC%tB’fVB?fP*ﬁdd”%@oq'W'mmetha”e at
room tefipS@lute foel@aikd.on i s nedi ated partly by

non- adr energi ¢, non-cholinergi c ( NANC)

neurotransm ssion. There are a nunber of other NANC
Reaction Stepdt Aminopyridinedepfotegtig i n t he penis, other than NO

such as calcitonin gene rel ated peptide (CGRP) and
Compot(r&fé(bﬂfarhmg (0} sl beabnveedat tb dem(JMnE’é of fairelan(Bibp deprb@xiangThe nature

of this rﬁ%‘%g@ Will E;%peﬁg G?ﬁ%\lﬂhg P Va?éctlrﬁeq% MH Ssd €l axation is

Fic o eS|sed fron1Lar§|n|ne
For exapypleninhen theddG-dienetyyipyicles eys(emosws?dr@mﬁot@q* thg/aminapyridine group it may be

deproteble@b9 Qr!atn'égb wi@9 ﬁyd?&@ammlet TypRal (hﬂﬂ@& cbipise rﬁgbkﬁllnfagents of compound
O I hduce
(LXD) a’}deqr gﬁ?‘é(?]?'btﬁ ngqydf%éla@lﬂ‘re E‘&i‘ @E’\)ger A 5@1”0' %& 'ing sexual

arousal in the male, NO is rel eased from neurones and

Compowib% cﬁ%jr%ﬁeél)' \Hﬁ@réﬂq?1bRnd@ f-{barﬂﬁﬂe al%tésVdﬂ'nﬁb‘a SRlsIBh@® R® and A are as
g élate cycl ase % Gg é?n n gg snoot h nuscl e

describge pgrein.Jpgy RERIRFRR FGRCMP g’dﬁ? " 8RR & evation in
intracel lular cyclic guanosine 3',5' -nonophosphate - -
(cGW) levels. This rise in cGW | eads to
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a relaxation of the corpus cavernosumdue to a
reduction in the intracellular cal cium

weensamosat i on([ Ca2+],), via unknown mechani snBCT/IBr0eit01554
to involve protein kinase G activation (possibly due
to activation of Ca2+ punps &Ad Ca2+-activated K+
channels). Miltiple pptential sites have beesf
[ dentngfI ed withingghelcentral nervous sygte

duljat on of sexua “pepavifour . The key =
ﬁglugo}lgnsm_ﬁ—;—s a t Ro_k;fgz—)s;ero4ol°f=

nor pgri ne, oxytocin, |n| ric oxide and dopa n
By m mckjfjg the actiams ofy Zonecof these ke N
neurotransmtters sexual function may beﬂéwyusted

Dopani ne D3 receptors are expressed al nost excllusively
in the linbic area of the brain, regions invol ydein

the reward, enotional and cognitive processes. {Wthout
bei ng bound by any thegory, it appears that "gue to its
role in the contrQI | oconmot or activitys the ~
integrity of theR trigatal dopam ner gi
al so essential for theidis Iq¥ of cgpul atp
behavi our. Someh&w, ¢i fi c~to—sexla
it is likely that dopam re n trigger penhxg er
by acting on oxyto®i nergi & ne¥frons located in the
paraventricul ar nucl eus c#déﬁg3§ypothalanus and

per haps on the pro-erectile sacral parasynpathetic

nucleus within the spinal cord". It now appears that
eactuoh@e@@Rbédt:SrﬂWfth SpiriaylibsraB® and not as previously
t hought , In essence, D3'is an initiator of sexual

behaV|our Accordingly, t he present invention provides

Compotn%s’ oftfcnﬁlul'ﬁé(lﬁbfm% tfégﬂ%ﬁa%%%o%fcoﬁw%dmg f f@n)ulé Nl)tﬂyeeactlon with 3-pyridyl

eparat i on of ment
bora”ei)r(‘éfv%??t'ﬁ“oq?"@fc %ﬁ‘déd'i‘ |“Peepr8§/%"f3%ﬁ€? |SB'E’%|6PEE it s \X?qfkﬁ PRigdjym catalyst.
Typicalt cortnides abephdeDadditoul of thenapyridy!f bapanet tee st rempoundt ¢f fayeula (V1) in
toluene‘i:e(?lln'g?wgf'I Qg oﬁlgrqto ICnd ltr{%g grtegfggg Cof F’(Et?a%@@ﬁphbﬁw&ﬁgbh@ﬁ)pa%%m(o ) and sodium

al so res
conbonbigr foJoyeR BURayaR IoofeGs EFERE Db CORISH ST I qpgonc acids) are
commeddialjalaigpes with mld, noderate and severe MED may be

greater with a sel ect i ve D3 agoni st/ PDE5 i nhi bitor

conbi nation.. M1 d, noderate and severe MED will be
ReactigneStam 6k didatiano t he man skilled in the art, but

gui dance can be found in The Journal of U ol ogy, vol.
151 , 54-61 (Jan 1994). Early investigations suggest
CompduR@s Srebmiaexiv) magte MeRarpa frore nempundsps farmolal(IdKIBebyegddition of an alkyl

iodide. ff#‘&l #o‘ﬁ@l‘l%%mﬁﬁ ééqaﬁdlt%ﬁlo?%'é( l l%dégpg'o%ﬁwp&ﬁﬁ & fBRER (LX), in a

set out hereinafter). These
SU'tabli)a@'VQé\ﬁ?UCQraéQ%O”WWH|aB<hth§'P Beafesierdied in nore detail in
dini caI Andr ol ogy vol. 23, no.4, p773-782 and chapter.
Reacti3 f ook ali)gn . Eardley and K. Sethia "Erectile
nt Investigation and Managenent,
publ i shed by Mosby-Wol fe, are as follows: psychogenic,

Compandenf GfeIP JL0A Ty, S aFEHES SeR AaTbRISF GhAT PR (LXIV) by hycrogenaton.
Typical b@itioae Eantpris@ hglircgexatioh of psbupratd ohfornediatledv)t et elevated pressure, in a
suitablS BYGLNRLTA asfeﬂ’l%hcﬂ,riﬁ the%?ésteh&%lf 2EidblY ERAPR R £LPHEES-

Reaction Step 7. Aminopyridine deprotection

Compounds of formula (LXV) may be converted to compounds of formula () by deprotection. The nature

of this reaction will depend upon the protecting group selected for use.
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Accordingly the present invention provides for the use
of a conpound of fornmula (1) in the preparation of a
wore@sasyent in conbination with a PDES5 inhi bi t PCT/IB2005/001554
the treatnment of erectile dyg%uncti on. Suitable PDE5
i nhibitors are descri bed heré&rn. The conpounds of the
For exappleswhen the @ Sriimeliyinyirele gxsédnuls used thrroleptetae gainopysidine group it may be

deprotediéd U)ﬁtPédtrﬁéth\flth fh%“&ly%rrﬁﬁxm lcadéb‘hﬁitl&(‘st ¢di>rfbr|éé: $D)equivalents of compound
o) G L e bR et ok of

1 ack of
interest in sex), FSAD with concomtant HSDD, and

Methodéﬁrr@&&ut@ﬁgﬁ@e@nqceéi@nﬁi@r_ (FOD; inability to achieve

orgasm . In accordance with the invention, FSD can be
defined as the difficulty or inability of a woman to

In casef iwhdresthei atore ihiethods fead g tademio prodeats$, onany-®ethpds are available for the

separatlgﬁ’l)iJ tRElab MRtk ﬁ\idns c@ﬁsﬂﬁ:@ﬁ(t%é*tloﬂbr‘éeﬁ%%e fr@ﬂ@é e sexual
di sorders %L el bl

1) ol RGR T B NEGH AAIHER Y SoXBREpe 200 PR el tgmation between o
racemlclbﬁmdrfelranenaa$m,enébm pusd hiralStdEpmBeembior vide Rrsa) Ber ran, L

) HPL?‘ ugﬂ%g Shikd Qtatlo'nﬂrg Qﬁa%%si) an %ﬁmhearé @&Hﬁérc%ﬁﬁ&%%‘é 0 n

ence, eval uati ons an r eat
(3 Foregioh i iesterpapteg pucuita by se@sfy g3 r2oas BRRIT Y 1 ygTiomerialy pure

chiral cbipdun@fordeadent, subkehiient iskpayation tdh taer oorsstitueot diasterasisgmers by physical

method? %CE’F ‘P{%F‘ysﬂgﬂéa%? ?Mh?b?na%gr%hf QH@ %}ﬂlﬁinb gptgggeﬁel?ﬁécﬁadducts to release the

desnred,qq]ngcpqnésm @nag;@y@n@!lbgnr@gqed fﬂrr@b’ﬂ'@w eftan tegpR%L2 p@mcal resolution. For
exampld,I & abEapmt Sald:dﬂold&l‘é?mépi’ﬁéﬁfed ali® bargehtdndroalyr paé chiral acid to form

dlasteregﬁugﬁc;%{téalﬁ%% éélg %glrd F?Prhl{@ e%gt%m Pgu%:é%grg%éﬂ’ t@el‘?pg separated e.g. by

e ca ories o
selectivel sfybtalishtiby. H@rﬂepaetfed ﬁgstpwemertc&sﬁ% msbi dResssaprrataby brahydrolysed under

standarfl B! h?dr%@éb’ BbnditiBSe Ricise EiRGI di®dhold Er%iﬁailon@dﬂidalw leffhaY form
n.and cl a§5| ficatio

4) Sele%?vefr%qfﬁ{)?éofsae%gl ee@fegtéllnalg@ enlzm)es?jnth P%%qag é\éer om a racemlc mixture
~ termed @ kinBic04s@®106) . Desire or libido is the drive for
sexual expressi on. Its manifestations often include

The coga b ob BSPAAT REPAES by D8 BIBBMG b B rstment o dscase
states. Thareralei a nmmmnsad:omp@urtdsewithaswuy as batle DRaNd D3 agosieteLizdwever the use of
such coﬁﬁeﬂoﬂﬁqug la9¢bciaftd v!mﬁ%%ﬁgfh 'H?%@ @b inttdmY nbSsea

engor genment |nc udes i ncreased vagi nal
hYPOteﬂSlS’B PP%%“?ﬂWﬁrd'aeP%‘i‘ﬁg%ﬁ"ﬁhGF\ aggra qaHe TOLRAMAYS CNE® M ner eased
gem tal sensation/sensitivity. Orgasmis the rel ease

It was ?_Igwosugﬁf %%@&&Qﬁé gfﬁcatchggthg Qﬁor%Hl gh‘ug@ﬁn%g sge%ﬁébgfrc@ﬁ %ﬁ%bmty to agonise

S an 1 nad equa
D2; howaysR3 agoaistds wpﬂ@;&.ﬁﬂcﬁﬁ@éavw OéW? sige efferis detplied sbave

usual I y deS| re, arousal or orgasm FSD categories

tiv re d S "
The pr%f‘leBtd%VSPt'ocﬁ'l ‘gg‘?cge ?aSF § a%e%%ve SO aBY sgé%gélg'géﬁgl{ﬁése have been found
to be effi¢asiong evhilst r@luplh@th\g mide h@ewwﬁﬁwtﬁfunﬁﬂeﬂtwm@ﬁ?ﬂ é@mpounds
wi Il inmprove the genital response to sexual

nesrsih TG el ok PR B3 a5l e 4 Recament
di stress and di sconfort associated with intercourse

Compodfsl SCrkdehftinveitidf ard BARE NG RX&kal in He2BRS 86Rial dysfunction, female sexual

dysfunction, including hypoactive sexual desire disorder, female sexual arousal disorder, female orgasmic

emesis, syncope,

disorder and sexual pain disorder; male erectile dysfunction, hypertension, neurodegeneration,
depression, and psychiatric disorders.
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Hypoacti ve sexual desire disorder is present if a
woman has no or little desire to be sexual, and has no
wo@erookaysosexual thoughts or fantasies. This typeCDIB2PGD01554
can be caused by | ow testosterone |evels, due either
to natural nenopause or to sﬁ?gical menopause. O her
AccordinglpUsegresentihvagiéon prbvidesgor, thedise ata camspoundpf igimalia (1) in the preparation of

a medic f@ﬁﬁép&t 5l oPPRIRtiY of 8K §shiRtienl arousal di sor der
S aracterised by i nadequate genital. response

to sexual stlnulatlon The genitalia do not undergo
The compbinde njibe gessemtinvehtian acd) asedd remals esxuab dysfiinclinmx patlicularly male erectile

dysfunct@{\~I mrectlfgfbgsfﬁﬁcﬁbﬁ‘@kwa&hémﬁé RndPUs! Yaid BREHIE &S 6er, i§ Befined as:
intercourse i s painful. Orgasns nmay be inpeded.

Arousal disorder can be caused by reduced oestrogen at-
“treericib ity seactleve hbdior nedinthid bipebile eaavtiordfar $atigfabtanytsexdabwerfomsance”

@flﬁ-lé goﬁ%ﬁ‘nskay Dg\lfé c%b‘ﬁr%r%{alsaney\br; Mhp¥ReGUbgyzrconponent s such as

etes an osclerosis. O her causes resultfrom
treatment with diuretics, antihistan nes,

It has be2f lebihefMdEtBstand preealghce Dekrctie dysfmetiont (BD) of aledegpeakmeinimal, moderate
and conig)mgé M&E{%Eée& Sﬁ}g%} n'f% ﬁ%jbyﬁsrst&d“%%ﬁ% rr’étés mﬁﬁ?a‘ééaélder than 70

spareunt a and vagl ni Smus
(Melman o 21989, dWreloms BT 1p§-Ahi Fhercesdiionihay= PioBiisast recet gt gt on the auay

of life of&ﬁ@mﬂ‘ﬁﬁuép@ncﬁﬂhdﬁ pertriey, dtediresiittih® MSinotkdsel angidt@@d tension which leads to

depreSSI8Ii1 gg%g o el'-e %ﬁegndo\{w reao%lvo Pe%gésvéébé'l\ﬁgd Wgy% IIQIEIXI¥ conS|dered to be a
psycholqgtceltﬂmrﬂer (Bﬂsetmt el Qéﬂjﬁompd'fbﬁfua%@ég 61D, jtds 'Mb'ﬂ\gm‘ “tabf%é’e majority
of individaid !Hbr‘é'@taﬁruneérlyﬁﬁx&éém@emw M a rddiR, Aluti @Fdgfesk Shas been made in

|dent|fy|r~(g¥m?c ar@{ﬁ ofo rarmﬁl peg%o%%ﬁ%gﬁ 8ndottme %hopg\ismg%%és cﬁg‘/{ eErbs arl?e\]

mechani smthat provides provides an erectile response
Penile ér&tu&rﬂ% mggm&fyﬁ%iﬁ EveRNwhiBIS i€ @éd%ndiéht qp6h ti bQé&@doffdoﬁtféctlon and

femal e ' with an assoc i at ed ect
relaxatiog fhe; GFPU 178YEN 5P leSRIPHh RS ?ﬁ"deaaﬁ‘é?)tﬂev?fl{E B (Lo ot af 1993, .
Urology,r ®49e nfevi2sy). Chimus, cavernasat amdeth oeusslet i alsqoredérexdr techerein as corporal

smooth %ﬁBS& tor meth% %Elrél gg@gt éo?;gh ct,ak}&ﬁ@sa' ﬁel@kéﬂ\ﬁh%?%eu&‘?plﬁfca%rnosal smooth

rep ara i on of

muscle \?@@It@ a@r@ﬁ?as’feé oloof 80"( W%tf‘ﬁﬁﬁl?ecw?r Sﬁ??fﬁlﬂ/ FW?”BF""W‘E&‘?@? gausing them
to expaﬁ@éyﬁhst GIMS fswrwhmﬁm tuniear endo asrtipress| the | dyaihivig vains.i VEnis produces a vast

elevatloram)%%od 8re§ é \ﬁhlg{eégulg% an ér@%}%&?}l%&% %bs Hrof ts.lgcilogr\; 81, 424-431).

asm ¢ and sexu
di sorder. Preferably t he compounds of formnula (I) are

The cha‘r\§e§§.fthlét obddr &R ttﬂe%?édﬁlérﬂrodéés pre @phipbaan dSreiireflzeigh degree of co-ordinated
control lﬂ%vglgél?qaggfglg@egyﬁgﬁ c%nérgﬁ]eé\g %s)tedne F§éﬂh@g§ﬁc}wc§9@§ﬂ@n¥ @%Ior 1998, Br.
J. Urologn @1,7igH4310t Coworexuedth m@lg(;le;- @n@‘aoj,lglp @énodu@,tﬁgi bysympathetic noradrenerglc
innervath&id e:fcﬂ\l%ltléfn birboggﬁwatpﬁ@ét %Qﬁoc@ﬁtor@”@ﬁb%% XieSas@bcidt€Wktean increase in

sexual arousal disord referred enbodi nt the
the endogRgHL RGOS MUSE RISl 117 GoFRYS FEUFIASUT HRUSER o igiees of corporal
smoothOfm@cig ubgi@atiom tsh mhedimbe peniyalby amonradienetyisor uherchalingrgic  (NANC)

neurotrﬂ%%%%(q;ﬂsiﬂ%'f% n %He}/& %W@%?J%Jt%gﬁlﬁ?ﬂéq%dl {F)@ penis, other than
NO, summ¢a¢ca¢mrpgwmslateﬁm@pw§s<§§% P%V%e?qﬂﬁ%@tef%wpept'de (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 et al 1993 Urology, 42, 698-704). It is thought that reducing
corporal smooth muscle tone may aid NO to induce relaxation of the corpus cavernosum. During sexual
arousal in the male, NO is released from neurones and the endothelium and binds to and activates
soluble guanylate cyclase (sGC) located in the smooth muscle cells and endothelium, leading to an
elevation in intracellular cyclic guanosine 3',5'-monophosphate (¢cGMP) levels. This rise in cGMP leads to
a relaxation of the corpus cavernosum due to a reduction in the intracellular calcium concentration
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Sexual Arousal Disorder (FSAD) as being: "... a
persistent or recurrent inability to attain or to
woradostigiogs unti | conpl eti on of the sexual acti vP€HIB2005/001554
adequate | ubrication-swelling response of sexua
exci tement. The di sturbance g%st cause marked distress
(Ca™1), O irkhewpehcpaasmglitfoligitutot itvolve. proteinTkisasar @ Ladiliation (possibly due to

adwamx”ﬁ%gﬁgﬁgFgg gbgégdggmggsaﬁﬁnggstlon in the pelvis,

rication and expansion and swelling of .the
external genitalia. The disturbance causes marked .
Multiple pdtehiidl 6 raiebeen ibertiBedpathinna terthial fenous $yptenHSADeingodalation of sexual

behawowh Tglé]lkgggél?%t%n%mﬁteﬁseé%@qurl{gl"ltstgrbg%'éroﬁ{nfneﬁ&bﬂlgepﬂﬁﬁe JoxA68H, Titric oxide

mone repl acenent

h
and dopamrer)By IBNRING e aflens,gee ol leRse Y H%‘B’i‘f‘&%iﬁ‘f‘?’érﬁexug{ function may be
adjusted. dJo%Qhﬁ@m r8¢spforélore @RTE SR8 labiost mmdm@wnasmumm ates efdleigain, regions

involved in 6ﬁgre\%/§r% SNk o%g%gtnﬂll/e rg@ di sorders. The primary

quences of are l'ack of engorgenent/swelling,
| ack of lubrication and | ack of pleasurable genital

Without SRLAPBy arBe& R GapPedry tHéOﬂﬁe wmmn e chdADoBIbeomotor activity, the

integrity c{.j %}e? r](i‘%g?tﬁéx uq%'pargﬁgrlglrc %ﬁth&g\ﬁg s&g\tl%l %r %{eco%lﬂaz/eof @Wlatory behaviour.
Somehovpgeere lapgnifictte sexuabifundiian, nt i élfeé/ thgt depaaiee: ﬁﬁnatflggfagﬁ@'ef%ﬁcﬂon by acting
on oxytoaﬁer%@ Adroms IB&Q&PIEQﬂe%ér%ntﬂéijlér%l:lﬁu%fttﬁé HypEtRdIaAEs, @hd perhaps on the

ol d
ek B ey e RS T g sntan i

is D3 and iRa bk pretioadly tholight, D2J. | npot. Res., 9, 27-37, 1997).
R J. Levin teaches us that because " .. male and

femal e genltalla dev enbryol ogically fromthe
In essengey RN NERIQES éﬁ¥‘5b’%€ﬁa""€‘{rhat] mal e and femal e genital

structures are argued to be honol ogues of one anot her.

Accordlnggutﬁe })llggel’ﬁ Hv‘éf‘?ﬁ&n%r vﬁ‘je%1 he tR@ Uéé ﬁ ah:%mabd?ﬁ lé?fo?rﬂgat(ls‘ﬁ\ the preparatlon of

a medicgmientfpy ¢ the Erﬁptmeet @rrprevsﬁ@aéf ﬁfﬁetr'e dyS@lscf'Oel 69) Dr ug
candi dates for treating FSAD, which are under

vesti f C [ e ' .
e RS R TG T P P g o
present igemiioa ind patEnts wibmpeEnMEDSRaARS Tespent HOWPYRY ATl iNesigaions suggest
that the @H&ﬂ%@&?@%éﬂint@ﬁv%’hﬂd riﬂoo%raﬁ@atﬂﬁsefv@ré MEDSInQi b& @re%ter with a selective

rousa e - re
03 agongRDES PP SR M T R I Ml 5 38R8 kgoun o e man
skilled inl thdoarg loueguipEnge pasrite. fouRidiirs Thet Jdurnabef Wrelodyval. A8, é&ﬁédJan 1994).
vagi nal lubrication via plasma transudation, increased
vagi nal conpliance and |ncreaseqvﬁenita

Eary g GO LG TSRS PEIF AERUPR SR Beregl o freatment wit
a selective $130dgdnisO Bnd @t RIVESH &ir ethelr lvemhinatival set ext Ureleirgftens dltese patient groups,

which are?ﬁ?ﬁ@éoem J&g%etah I cﬂi&%&rA%Fb?o?%%lt Ro. @fpefﬁ?éf%da&eﬁeﬁs of the book

use or a . Cco

by I. Eagsleyt andnil Setfin) Erentile I‘?éSfb'PCé'B%rEﬁWQSr'l”"&?t'gét'oﬁ‘e”lﬂ‘idd\é gy pubished by

Mosby-WBlfé bfecad onbs: Odsycﬂfo@epi‘ty |o?g€in8: odschilenmehdcsmiagd, navrogesdw, arteriogenic,
drug- mdg%ezigé%%% aﬁysq% g él?(l:k?/gg)é%g anars%g%ﬁ‘ldlygfhlg;%rg? at\% ttB cavernosal factors,

xual ~desi sor
particularly venogenic causes.

Accordingly the present invention provides for the use of a compound of formula (1) in the preparation of a
medicament in combination with a PDES inhibitor for the treatment of erectile dysfunction.

Suitable PDES5 inhibitors are described herein.
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By female genitalia herein we nean: "The genital
organs consi st of an internal and external group. The
WO nioénmBs or gans are situated within the pel vi BCEHIB2005/001554
consi st of ovaries, the uterine tubes, uterus and the
vagi na. The external organs e superficial to the
The compoogisnifited pdisaphinagnivane Usefubin thidreptanapt or ariedntioThbfemale sexual

dysfunctoR ?glj& S;%rt‘ch%rl?%?‘al@é@bﬁ ’arthé? d|s @F@DP 'h§bo@&ﬁe ‘bRl desire disorder

t he
(HSDD: (g o et Tt R CareaTaL B eI SRS o et yigrer (FOD
inability thaeitieveorga€id). Cl enente, 13th Anerican Edition). The
conmpounds  of the invention find application in the
foll owi ng sub-popul ati ons of gat i ent

in accormﬁgwthtthﬁalr@prg@pl §SD 5% bﬁgﬁfgﬁ 7S épe d%@mﬁy %ngyu%faﬁ woman to find

satisfactiof i sé¥Ra GRAaesSsibn WEBBIis aicbllectve tevnt foo a¢velab dinersee female sexual disorders

(Lelblumr §9—J %@%e 'Heﬁ{n Bgr( QchlasIh@atlgrP M’%%xggl diddRielsnie Ut IHBBtence Res., 10,

aril sin

S104- S1|0§5 %@@m \bﬁerﬁeém@@ |l0|80§plgs§e1@ Ig(19@%‘)r afFgvels éc—mugl dyap.mctlon Incidence,
pathoph@idiayy, Q,Slﬁlhﬁtl’dﬁﬁ |a€ad dﬂe&tﬁ@ﬁle@tlodgyuﬁfo@hd@%fiaiml)errhawoman may have lack

of desweaﬁ:%? %JE ﬁ'é groufal a%r%geltsﬁfg%}ﬁ;tuth .%é’r%&r?é‘é# g g?rﬂlg r?aq‘ bl‘?to{‘ fdse problems.

Several tybe@ﬁmeg@smedwapnmdemdrﬁs ovas@/emﬂmtcab@r@ltl@m ¢an)cause FSD. Treatments in

developmraﬂﬁgﬂabtﬁd & it QB sHAPBs S SB prRAdmIAGHH désitk HRd &Bugal d|sorders
di seaseS of the central nervous systemincl uding

mul ti ple sclerosis, diabetes, Parkinsonism
The catégiried bHVSB Gind aEStamnfdem sontrasting Fﬁiw‘r & thaephrgss af oarsg! female sexual

response; @éﬁ na$§us'apgh&%lrgagﬁl ki rﬁuﬁgter(i@%j L 'deflnltaon and classification of female

endocri ne et es _suc dysf unction of
sexual @lmdqulgt Wal/BAPENH R@q t g} %166—,’%&%63{ Qg\(qlrg ord|b|do is the drlve for sexual

expressiahS ftsl ﬁh@ﬁlfeﬁl@m@fs 6fféﬁ umuaé b@@al tishugihts BREficr @heroih tHeh@mpany of an interested
partner &é”frhee e ?/c? H)ho%ﬁ{ e&c?ml; IAPo%gal Fsatﬁ% va%%&glgﬂesg?&%rtg g&ﬂal stlmulatlon an

Tt Mg
lmportart’tqugnmt aaft Wiiehiia, genitel ¢ngdroament Bad Secludsp drfstasee Vag'na‘ lubrication,

elongatIQH/ of {h@n/aélﬁé |l2HE GncréBsPe herBIdsdhyAuBh/BatsBlifll SOAgadny)s the release of sexual
. Ktﬂﬁi Elenl c eti.ol o%l eaz such as depression, obsessive
e”S'O"E‘S cdimingteg; wypg apus nxi ety disorder, postnatal
depression/" Baby Bl ues", enotional and rel ati onal
Hence, F§I§ %@ciws RN LK SREE ﬁ‘as%’?r‘la@&dbeterﬂﬁﬁh%ﬂéfa@{b@ ?é%b@hse in any of these phases,

ysfunctional attitudes, sexu
usually F?ﬁﬁ'iebf’"tol"%h Of Prgasay, ng@l? eats%%lﬁs @ﬁ'ﬁ@? )é;ﬁ)é%tgle \%exuapdeswe disorder, sexual
arousal Blsbigei, bdeseid dserdesd andyssfuahein disvrdees Witbdugly thiercompeounds afte invention

will imp?ﬁ'l/é {P\el?;ga t%ﬁlé'aa/o%aé & QA5 ﬁUrWa@lﬁefehQQ'sQ*Jaer&sgl%&)) in doing so it

ressant therapies tr|c¥c I CS
may alsmﬁnerrovq tha R§eRTiatee iR, )distragst @ndrﬁﬁﬁ%mtogr%?%@ Eheindppigaurse and so treat
other fefialERakla0disdri@s dr ugs, chronic oral contraceptive pill

t herapy. The Conpounds of the present invention are

al so useful in the treatnent of depreSS| on. Dopam
Hypoacid® seweat pesie slisarder isprsertdfedvanandes ne Reltipsdesi . bP ﬁe>ttﬁb and has no or

few se%uélqpéuﬁh@%?%n%f&etshQhﬁrtﬁieréf FS@%M&chQMy\AM telslastétb\ﬂ@redels due either
o natu enomte 204 fages ! S8 RS 000 hifs8t eI ations, fati
W fenerayes g %F‘é 58 m?ﬁ’Op Vi ?re%aélg%s BelgeMERH R Gtions. Tatigue,

depresdioncangasxety.ne expression of D3 in the |inbic area, and
anti depressant effects of desipram ne

Female sexual arousal disorder (FSAD) is characterised by inadequate genital response to sexual
stimulation. The genitalia do not undergo the engorgement that characterises normal sexual arousal.
The vaginal walls are poorly lubricated, so that intercourse is painful. Orgasms may be impeded. Arousal
disorder can be caused by reduced oestrogen at menopause or after childbirth and during lactation, as
well as by illnesses, with vascular components such as diabetes and atherosclerosis. Other causes result
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can be bl ocked by sul pride (D2/ D3 antagoni st) when
injected to nucl eus accunbens (area rich in D3) but
WOoG0sas98at e- put amen (area rich in dopam ne DZPCT/IB2005/001554
receptors). In addition, antidepressant effects were
observed preclinical nodels )i depression and in
from treayaerit et diuteticsn arfiisidminesp petidepestaites.g selsBtisrseraionin reguptake inhibitors
(SSRIs) Q?gn%pmg{,@;gen{ghe avai | abl e i nformati on suggests that
receptors nediate the anti-depressant activity.and.
that selective D3 receptor agonists represent a new
Sexual painadisorddrs dintlidge plyesseumia ahdugginisSiiside chareterasd dyseain sesulting from

penetratiél SN B0 cRRe&f e %éd)é@tlan vﬂﬁoh eFedQc?’eV @bkiedtibh C endometriosis, pelvic
di sorders, otentlal to

fammairE qe ety AT Lol 54006 o oY Bt BOBBRG 11 o

i ncl ude depreSS|on (e.g. depression in cancer

As prev&@&'cﬁs@ﬂs@ed gﬁq tﬁrt‘o b&ak ﬁ\rhgtbtrb? QB us Mghﬁfﬂt'ﬁwe clltorls is considered to
ocar ar ction epr eSSl on,

ve & horigrge OiGE PESIBRNBEol 165 HEHH BUs FOTPRTPL: o B FY draamechanism
that provities @FovidePEre et respdtisk Gh B RIR prattesseh iegase dis penttal tosl flow in the

female wq@raé %%0%3 L essl ?ﬁbn% G5 HaTRYn AL a@&aﬁé{é&‘iﬁ %@%ptnw?y' g h&eptivity.

of ‘recurrent maJor depressiv
dyst hym ¢ di sorders, depreSS|ve neurosi s and neurotic

Thus, inARPSESRE Yith ar@la@fﬂ&h Qéde‘ét staRd fﬁﬁ,ﬁm&ﬂ thehs istiﬂ‘b\fkﬂadatﬁﬁfcﬂ@ €mpound of
ear

omuia (88 ResbBBratant B R P UF Rt Y5 B oS oS6PBR g of female sowual
dysfunctios ambrie\rertideglydysoastije sexghlddsiiedgiisorder, demalel sgnypb@rpu@l disorder, female
orgasmi@éﬁ?&&é%ﬁ@E&ualﬁ)ﬁ%%ﬁ@mtOr agitation or irritability,

seasonal affective disorder and pediatric depression;

bi pol ar di sorders or mani c depression, for exanple,
Preferablyi {pel @mpburds 20 fa@ola ()i el wefull ih tid seatdent cipdophylaxis of female sexual
arousal |¥%l18't 'f-%ﬂb) Fg}\ﬁ %tq ec%ncdﬁﬂ@%{:oa%v@%@ﬂ%ﬁ desite HsBRfek fRgasmic disorder,

or dr sorder; omani a t omani a

and hypaaatiun SRl @RET® EiSPraRy (RO dpast PEEIALYiTS e sty apyprephylaxis of female
sexual alBal\disofdal. di st ur bances associated with nenta

retardation, autistic disorder; borderline personality

di sorder; avoi dant personal ity disorder; anxi et
In a preféineg aodimeniche aempRUIR OHTOETHAILY araiUERuGh i T8RN of a subject with
female SRQ@H 8R0S HISord A8 BeHEBMItaht Wdohutivd seliid tieding dBbrdpani C

di sorder, specific phobias, for exanple, specific

ani nmal phoblas soci al anxiety, social phobia,
The Diagiustis snd/Steiitipal Manyat (BSMDIVAY the AmerieansPyrkigiigidgseciation defines Female
Sexual Argggapg;s&gerR%AD)tag@gﬂ@t ic stress disorder and acute

stress disorder, and generalized anxiety disorders;

enot i onal Iablllty, pat hol ogi cal crying; schlzophrenia
... a pessiderd bivecurfesljindbiityi to atiais or ideraisiainfuptil cemplatidnedf the sexual activity adequate
Iubr/catlcz'g-%%@gn%éﬁﬂh.;eof)mﬁb&?é%ﬁnze{?t G Q@t@FH‘aﬁ&t & CHu3O iRk distress or

. | disorders psychoti c disorders,
interpersanat dicuisychot i ¢ di sorders, psychotic disorders with

delusions or haIIucinations psychoti c epi sodes of

The aroH%% Ctes hseag )ﬁlsgttsyof @%sc’o%&l\giegﬁoq lx\ntltn_gnew G .l ﬁjbri&ﬁ%ﬁ %ﬂ& iegipansion and

I'sorders su
swellingdif theregfiernal grpitaiad i Reodisturbancesseses ﬁtatifed WF ?ts ﬁgft/ewefﬁrpefsona' difficulty.
di sorders such as acute mania and depreSS|on

associated with bipol ar, di sor.der
FsaD 8 Bl Bevelit redioh SsaRr NS Bt " o1 RGBT E paugp! (- ormone
replaceid@ Bt tharagy (HRTY)0g@na dit b bssotiated @ity cmdpmitayh disordgrs such as depression,

. [ dar s, dyski nesi as,
Card'ovégg%{'?@&tasgf gm T aﬁ%dgj 5‘(‘3"3 L%fh'g@%s r|§1nes| as,
spasticities, Tourette's
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syndrone, Scott syndronme, PALSYS and akinetic-rigid
syndrone; extra-pyram dal novenent disorders such as
wore@bsas98HN- i nduced novenent di sorders, for exBOPIB2005/001554
neur ol epti c-i nduced Parki nsoni sm neurol eptic
mal i gnant syndrome, neurol eptli c-i nduced acute
The primaiystanpéquencesuaf GiSAPtare lack diiergdroemeniésweking RGN ef, lubrication and lack of

pleasurablé géﬂiaﬁé’édsﬁf idn! dl‘i'\@ Qecoh@rf bc‘/r%ecﬁbéﬁ&@srkﬁsﬁsﬂm reduced sexual desire, pain
I cation-1nd g postural trenour; chem cal.

during '”%@B\érﬁﬂéﬂ%i"&“'ﬁﬁba" BEIAT VI e. g. | dependenCI es on, or

addi ctions to, al cohol, heroin, cocaine,

It has re%g‘nﬂé gc—?algr i} Qﬂggﬁlégtﬂl{égﬁl@lte' |9§'va§l{ulap E%@Q@%bk&ﬁ'a) pré$¥ition of patients with
symplomg e AR COEEN A Mk TRL T 0o G Shlegav  fpima data supportng

this view (Bagk eral.cint. &t impopBedY, 2588 dpI7Mg di sorder (cat apl exy)

and shock. In a further preferred enbodi nent, the

present invention provides for the use of a co oynd
RJ. LevigrtepefiemusalnEl Jecptiet ho mslecist Areloastoia dhualbe GBHEICRlRIy fom the
commonlti8suet dilﬁ@feﬁE[Mat]OﬁaledaﬁrfeSSG genital stpeledsi &t rarguedics oy temglogues of one
another. %H:!/st ABLRoSeRy %%hl)é%ﬂl%glg&} Ldnd ¥ ) thrﬁgl d%lleé‘tof thé scrotal sac. ..." (Levin,

Sorder e are bove. n an addi tional
R.J.( 19%@1@&%&@@@/{%&6&% i nvention provides for the use
of conpounds of fornula | in the preparation of a

atrnent of o 1ty oppo . :
Orug caeiGea o isglf PP ST oo aley RADRSToh ot gy TR HHRAGHy ereci
dysfunction éetapiestthal oroneteracléajiemtornealé ganitalisour ces of
neurodegeneration i ncl ude neurotoxin poisoning Vi sion

s caused b odegener ati on , of vi sual
The coms2iagy IRCTEForL VRS BABR ST @A AR ysigg @ roma
sexual araSUSaletelsmnseopmantelynxemmeamgmtd bload ifipwt leddirgoteeyaginal, clitoral and Iabial

engorgeﬁ@#&fl SRle! il SR W ?as&f\%gfnéﬂmrfc%ﬂ'vf égmé)frargh&)éﬁ@ﬁ%creased vaginal
7or oxygen sup nditions. re

compliancs 2R I CERTEHS AETEIPRHiNN HIapge TRERE el Eengn gwﬁﬁ%weans to restore,
or potentrdid) theviiroa! sexakil sre@sbespubidd i pl e Sclerosis, mild

cognitive inpairnent, Down's syndrone, stroke

Hereditary Cerebral Henorrhage with Anyl oi dosis of the
Thus, inCReceHareEpiith @ greiared psreqt fdhey '"é(?fﬁ'%p‘ﬁ?’ﬁys PERYIIPY Hefmpf @ compound of
formula d?ﬁ&ﬂé b»%pa@ﬂ@T éfel raddRementge thé treateieat dr peophARGD)T, femald sexual arousal

dlsorder&pgga Y e@(ﬂa usaﬁ dls%Qe‘%‘%B cgn%pr(nﬁ%'f?ﬁ oggtﬁlgg%&fa?&e'sl\l@dlsorder

ar Kl nson"s
Huntlngton s dlsease (HD), Al zheiner's disease, senile

By feméi@ﬁ@%ﬂ&lla‘%er@*ﬁ WRMHdah: 'Phe Qﬁaﬂrgéfhelcﬁﬁé‘st Sf by ﬁﬁernam%ﬁ@ External group. The
cutl ve un

e a4 B proALa e, 1 Bl o, s and e
vagina. Bné giternaldeganstarasupsicaitathedregenital Piapkiaers end §e|éW§|@aB%VIC arch. They

comprisé ﬂ@ﬂ& sgau%%s P blShkjoM bhd ﬁ’ﬁn@garpﬁﬁ@nd( Ghé élﬁ’c!r@nﬂﬂlé hestibule, the bulb of the

s Sy R o P e AL b GBhgBR el mercan o,

denmentia.or other drug-rel ated denenti a, denentla

The con%c'oﬁﬁ)&s' cﬁ‘ttlféjm%n'ﬁ&\ f’inratagﬁhﬁétﬁﬂ it }oﬂﬁmﬁﬁsm po%ﬁl%ﬁ‘o?ﬁ @k patients with FSD: the

oci at ed ntington's di sease
young, tpe@kie@y @res@gapauseh gtpendraysal %%Wnai)%aﬂs%mquhcﬂf Without hormone

mpmmﬁwﬁﬁhjaiated denmentia, diffuse Lewy body type of
Al zhei ner's di sease, frontotenporal denentias with
par ki nsoni sm ( FTDP), head trauns, lJ{gnal cord injury,

The conapmupes dfikeet inyrRytONSTiad senicatipn intnationts with FSDsgrising fom:-
peri pheral neuropathy, pai n, cerebral anyloid

i) agou?dggnlgyetlolog\e/ oLt C)E)ardlovascular or atherosclerotic diseases, hypercholesterolemia,
cigarette smoking, diabetes, hypertension, radiation and perineal trauma, traumatic injury to the
iliohypogastric pudendal vascular system.
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| ateral sclerosis, nmultiple sclerosis, dyskinesia
associ ated wi th dopam ne agoni st therapy, nental
WO edoand®ss on, | earning disorders, including reRdi/IBR005/001554
di sorder, mat hemat i cs di sorder; or a disorder of
witten expression; age- relaf%d cognitive decline,
i) Neumngsinic etibl@yisdarcs as rspimebtaep tinjwies wdlgltﬁedsq.sat?fkthﬁsamas ngrvous system

i@l gvﬁnulﬁ AYSI QRS BsbetAN bAGIbRsANGefdBf¥Bictiar accidents, peripheral
neur odegener ative di sor ders. Accordingly the present .

’]eHKP@?ff“F% P9 'adied PYYIC FWESYse of a conpound of .
i) Hamondl/endotrneietiolbyies prcb pardasfimmtiorodf the mpittedamicipituitary/geriadal axis, or

&Eﬁﬁ'&hgﬁ Biind BVJI} BUTHHELRBE bAhE Béhcrtes SUirdiédlof medical castration, androgen

eur odegenerative conditions are

Py o RTR GEYRING PR of (PrRc§ %gh@ESPu‘g?g'B?/E‘Pun‘E?‘ 3 renopause.
glepsteresivanan faleer ggetaddyatthyonidiand psychi atric

iv) lgéygﬁrggl% %tl%égké‘é %ﬁcam ou?esgf)n t%@e@fv@%ﬂ?ulsﬂﬁé%‘rd&ﬂ akity disorder,

S In a nunb ditio
Qqqtj\p@gqqp{ﬂqgonl’ Baby\Blueg’ df:rn%qoyal apg éel?ﬂog@ A3RUES, rR?é?fmaB?F anxiety, marital
sk, cefinftonal bhitudes eexafal greblas udiddus nhibdionof teauMmalic pashexperiences.

V) #ﬂglrﬁ’i ge%ag&hélogypsﬂfnct?m”?ghﬁgdgq{&a ftr%rraﬂyhﬁltlﬁ F QAR berBbnin reuptake

ension tion, "obesit cluster
ineibitdEsc f&‘@Rlspnagql @m@é antﬁigpqqassa@h Her@pien éfnaycélgﬁ 8 §1a(0é tr@nqunllzers) anti-

KUpRRdnBIiharebib4) agibaaalytic ARMQS AL CRAESMI@UE A bill therdphe
cerebral vascul ature), cerebellar ataxia,

gastrointestinal tract disorders (involving changes in

The Conmptindsi of §he areders inyertion ere) alsoa@efylie thervepimant o EYere,
fibronyal gia syndrone, stress incontinence
trichotillomania a ronic

DopaminggdHIZesR™y S seraeaa it rasuBnnd frBsea éf” A% pegons involves

in reward, Gerintiormpgienyritiecbrdchstesaldhrangfteatreobeittheaveiahclasses of antidepressants
are knod f%é?fg]cﬂ%gé th %%rggs%ncdf' b%tlh \41% IlmB@laJréaaéncy %tﬁ@&essant effects of desipramine

acti c treatnent 2 AGONI S

can be Higakh, SRS (ORID U AR e FISER ISR CIAgY SBETRET s Al m 03 but
not cautkdé-p@arhére (ant Radm dipairiebbzl réceptdds). 20 CtidBibe 3atBidefdsssary effects were

observed E{ﬁaﬁlgﬁ?ﬁ%?lstohﬁe ongplq léﬂ?t?ﬁ rﬁ)%%nﬁsh%g%ﬁ %gtﬁ :}BPathé&%l%t 4 B8.pRkdrring D2/D3

unc
agonist. ehbgrayaiigble indey méPPrEE!EQQS'“F dwepP tr%ﬁtom@@l‘meathﬂ apfi-4@presgeny activity and
that seleefNea®S leVdptay ahéHi st%pl@é@{t alPéw cﬁek Gﬂdnltwek[d]'elssam deaysC Sihat antidepressants

as .the ECS0 va uedl .
are kol 4 BS PR o 41 PO T oo B 060 e gyt o
psychiatligdiegeselas used in the cal cuI at| on The conpound of

exanpl e 14 has a functional potency at the D3

suta ST PSS, B0 a0t B PR bl parason
patlentsnaustmmcalefaf ofarctioh depmrsiam, dsuagwdtomal symptomatic depressuon depression in
infertile women, major depression, child abuse induced depression, post partum depression and grumpy
old man syndrome), single episodic or recurrent major depressive disorders, dysthymic disorders,
depressive neurbsis and neurotic depression, melancholic depression including anorexia, weight loss,
insomnia, early morning waking or psychomotor retardation; atypical depression (or reactive depression)
including increased appetite, hypersomnia, psychomotor agitation or irritability, seasonal affective disorder
and pediatric depression; bipblar disorders or manic depression, for example, bipolar | disorder, bipolar Il
disorder and cyclothymic disorder; conduct disorder; disruptive behavior disorder; trichotillomania,
kleptomania, attention deficit hyperactivity disorder (ADHD); behavioral disturbances associated with
mental retardation, autistic disorder; borderline personality disorder; avoidant personality disorder; anxiety
disorders such as panic disorder with or without agoraphobia, agoraphobia without history of panic
disorder, specific phobias, for example, specific animal phobias, social anxiety, social phobia, obsessive-
compulsive disorder, stress disorders including post-traumatic stress disorder and acute stress disorder,
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pram pexol e). Against the D2 receptor this conpound
gave only a 22% response (relative to the maxi nal
we@bdosa1s9ed pram pexol e) at 10000nM  Sui t abl e aRXT/IB2863001554
active agents for use in the conbinations of the
present invention include: Gi) Natural Iy occurring or
and gensrplivet ednixietypdissriangl @ntionsl dabilis t pathologindlr @ifg: SiVacalypria and other

psychotlcpﬁe%égl ?&dé%pﬁé)rsc!ﬁ@phh’&ﬁf@ﬂnﬂ d.%ﬁe%d%cmmwné%m delusional
isordersg B pYShols AOCIFERy SRS BN eI POCT g AR, £ celusons or

hallucinaiims gsydhatid episvdesiofanxisly rartretyi asscaq:a@hdgreﬂnpsy@ymm @pychotic mood disorders

such as %/g%ﬁrﬁ:%rgtfélglhe@%véagorg@ﬁ b8l léERelsRBSRRtedi Wit JépiHate iER&Ss such as

03 4
scte. M8 Y R0 SR S B BRI 18 DR Sltee wi
schizophfegEDeatiRidordé?&idg. aRGBLia nBEhda and bmlgnlhy@fvmy opegity; movement disorders

such as 13!&*%%5 O)é%é(meg g@lmclﬁ)&%g? faﬁ@z par@%&'ﬂhﬂd BMMesﬁ’é@A\ ghastkfies, Tourette’s

syndromey; %E)Iéwid(omﬁ rp&{-étyﬁaf?l?fj @%me o&ﬁﬁ%?)&ggg}%ggxtﬁa—pa@nﬁ?% gqovement disorders

such asgeegigatiosinduceet enegnast dissddrpr tostexamplet neyeleptic-iaduged Parkinsonism,
neurolep{@%blg;xgrggﬁdlr&e ‘?\euro@gﬁcqﬂ&fcg& (a‘cJt@Gﬁ%@r neFi O HASed acute akathisia,

- adrenoce
reurolop PGSR BRREAR SRR e IoR St SoRIAHRITRIS CPeTicelspendence
and addiiesrei @.gl, ndlelp@ﬁtﬁancfeh&maoadﬂam&mgltc alexhelp theminb lcocaims, heaxpdiazepines,

nicotine, %??ﬁé’njga%gtoy%g%{\%ﬁ)&% ﬂo(ﬁg s\é\gpo% g’rpmﬁo%%h&“@ da?r{bﬁﬁig %@ular disorders

OS ur es
such s giausdme sy e tUpAROIY, SRBTE HEOKBUF RISy

reference and include, selective Ct 1- adrenoceptor or

Ina furth%ﬁérg%r oc%?ot r[]ﬁné hggriége& in) thIBF g%@gsl fgr%é y€e of a CO{ngound of formula (1)

Sui - ‘adr enoce
in the prepactkeefs mecbqamet fopthe tieeimant of depreasion LoPSPRIFEC ﬁﬁ@fw&t e,
trazodone alfu203|n i ndoram n, naftopidi
anmsul osi n

sure SRS E i B850 5 BSOS SUIBRIRI e | 7 0ran
15/ 2739, SNAP 1069, SNAP 5089, RS17053, SL 89.0591,

In an adglﬁéﬁ'%ffﬁﬁhé? eﬂb%&n%ﬂﬁ kY inRRBEIO S lidesTBCGn® (28 ToMpounds of formula | in the
ocker bl oc ersfromU 6037 346 [14th March
preparatiop §p3 mgsi Baé?\eé}trf%g‘e tegimerbeiRESYt 1 i mazosi n and

di benarni ne; a-adrenergic receptors as described in US

The con’%@&%@t@ gfop %ﬁgtg@\%%%%n alQ@ ﬁa\i%%hté  the greé%r%@ht oﬂ n%éde%gﬁeratlon sources

2,503, 05
of neurogegensration ingile NEUIYINGROFOBAGHYISEN R aod B 'i“?\‘é?ﬂeﬁﬁ'?eé‘i‘%l of the visual

pathwayhﬁfcﬁ‘ a8 bP¥ stréieari GRCAUalAthiMGY @y aTrefitapoptib hersé endfon arcitad @be; epileptic
seizures; r}cﬂ’rom alﬁ%éll‘lgg‘lq %ﬁ@ ldJae ancpé}r%ﬁ%%rn'sﬂﬁp 3“3 tHe®edM, Or 1 de,

presence Iotoni c agent such
as pi rxam ne; 3) NO donor (NO agonist) conpounds.

Conditior! Fdiad& © H@Qo@@é&éraﬁ&mﬂeluMReiﬂéés LseSyhebek NHimiebtode disease, Multiple
soros ) Aot b3k eat PR u R Hr ek B8y harnage i
Amyloid¢sid sbthk iwen-Bype néaretngl| anuaid apgiofadysealitiing edementia, age-related cognitive
decline @ﬁm,oﬂdtén%egtlc ARSI RogRtival dYinkliBlRend?gNt ARbIERY, biidhlas Parkinson’s
disease (PD), Huntington’s disease (HD), Alzheimer's disease, senile dementia, dementia of the
Alzheimer's type, memory disorders, loss of executive function, vascular dementia, dementias of mixed
vascular and degenerative origin, dementia associated with Parkinson's disease, dementia associated
with progressive supranuclear palsy, dementia associated with cortical basal degenerétion, multi-infarct
dementia, alcoholic dementia or other drug-related dementia, dementia associated with intracranial
tumors or cerebral trauma, dementia associated with Huntington’s disease, Pick's disease, Creutzfeldt-
Jakob disease, HIV or AlDS-related dementia, diffuse Lewy body type of Alzheimer's disease,
frontotemporal dementias with parkinsonism (FTDP), head trauma, spinal cord injury, demyelinating
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tetranitrate, erythrityl tetranitrate, sodium
ni troprusside (SNP), 3-norpholinosydnoni m ne

wOorRdosittoss ne, S-nitroso- N-acetyl penicilliam Per/{EbIsR01554
S-nitroso- N-gl utathi one (SNO- GLU), Nnhydroxy -
L-arginine, amylnitrate, |i né4 domi ne, | i nsi doni ne

diseases aifi tr@y redmyodis &y stem( Beridhdrpl risuropathyy peain; cdvelygitamylo@, angiopathy, amyotrophic
lateral sgérgglgnh'hﬁgg@ aliales, &) %§%ocua§ed5wm¢%ﬁé'hq9é Rgbiat tﬁerapy, mental

gl nsen z1 zphi ruct us m ne,
retafda“OZ‘Ol??m'“ﬁu "('Sr%‘éﬁvﬁ dpd WE[%&I‘WI disoedeqy é*ﬂ*ftwalt%é h"'és"““rcler of written
expresmd\db/lag@ﬁe&{écﬂ.c@g"tdnvbll\ﬂeel@&?ammmd @iodeise deurolegicindiicEdgehrd@ESdnism, tardive
: & 01af: 0 m channel openers
dySkmesgg Qﬁggaﬁ atg g? gﬁ?o@u ?'t a%ﬂé%e p gt“éséﬁ%r% hannel
opener s/ nodul ators for use herein include nicorandil
Accordingly tepkslehinthven@iie proviedezibri thg usk efra ke paund jpf fadrcilzdi),in the preparation of a
. j ' j | Hidaendt ybdot oxi n, gl yburi de,
med'cam%ﬂaf%ﬁ%qr%aﬁ?qu% Jn*g’,éurg%&a Ee Q@ Vasodi | at or agents.
Sui t abl e vasodi |l ator agents for use herein include:
Suitable RduRBHAGrcndtive RbRding bile desyibddamded. at e, i soxsupri ne,
chl oroprumazi ne, , Rec 15/2739, trazodone; 6)
Thr onmboxane A2 agonists; 7) CNS active agents; 8)
In additiqer tgothein rile li itrggtinashexualislyeiunstion, tdepieRPHiNgoggagneration and psychiatric
dlsordersﬁl Q‘%Cédn{b%dndéqofllﬁe Rrisemtinventds &rettkElyi 16 B @flicaibud 41 & ndabesfof additional
000 and include acetergam ne, brazergoline,
onerguride, cianergoline, delorgotrile, disulergine,
ergonovi ne nel eate, ergotamne tartrate, etisulergine,

Accordink§, rtg@ﬁl’ébérﬁ inveXRRedvidRs fofs Uée%fg:bﬁ\ ourldE bebighlal (Nan the preparatlon ofa
Qll ne

e A AR s 0l AL e mirn

pain, endwoihd digoeddr$ . @ diyp@proleétinpenia)uvasbsmas g partiguiarly in the cerebral vasculature)
cerebellé?aétrah? u lg@@tr@ﬁt@étﬁlal '?r%Etu H@Bt’d@rsf ?&fsmng( @Il\a?'u@ﬁ( OVWotR§ and secretlon)

trial naturetic de), e n tur
premensiig BGOSR HILEYA LTOHES:oF KB PN T P G an chronic
paroxysrid) hefdiargpia heksianhe @hsdciatet kith veandaratiserders)- converti ng

enzynme such as enapril, and conbined inhibitors of

angi ot ensi n-converting enzyme and neutra
Itis to bp ERpEped ¢l @l Seferenees Q‘GWﬁ‘ptaltrP?tF‘SPt inglyde Gy PIiRIvGand prophylactic
treatment.ecept or ant agoni sts such as | osartan; 12) Substrates

for NO synthase, such as L-arginine; 13) Cal ci um

channel bl ockers such as aml odi pi ne; 14) Antagonists
D3/D2 AGONEIHABSHAY i n receptors and inhibitors or

endot hel i n-converting enzyme; 15) Chol esterol |owering

Activity ?e g‘gzte%ﬁ%r&?e glﬁ%srtﬁ:ae:gtoatr% b% éi)ee hﬁl{t\\e’ Suts% | g/ nlglétlgddts Ofiescribed in WO
2004/05Z247Ri Wﬁmg)tmmasey,alggmt@ourejs gf the pesent ﬂm(entwapﬂ gxhibif a functional potency at
D3 recePlof UdhBsR0daObheEcdohiREPkHAn 1000nM and a 10 fold selectivity for D3 over D2.
Selectivity is calculated as the D2 EC50 value divided by the D3 EC50 value. Where the value of the D2

EC50 was >10000, a.figure of 10000 was used in the calculation.

mdlcatlorﬁr

The compound of example 14 has a functional potency at the D3 receptor, expressed as an EC50, of 20
nM, with an Emax (maximal response value) of 98% (relative to the maximal effect of standard agent
pramipexole). Against the D2 receptor this compound gave only a 22% response (relati\{e to the maximal
effect of pramipexole) at 10000nM.

Suitable auxiliary active agents for use in the combinations of the present invention include: -
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1)

2)

3)

4)

5)

i nhi bitors, heparin, thromboplastin activating factor
inhibitors; 17) Insulin sensitising agents such as

wo ewahizsand hypogl ycaem ¢ agents such as gl i ppai/tBepos/001554

18) Acetyl cholinesterase i nhi&i tors such as donezipil;
19) Steroidal or non-steroidal” anti-inflanmmtory
Alptumally ocO)ng s sYngpin prostealpndins onpdierd HeEos  BYiEkin prostaglandins for use

%@Iefrp%md@&emrétnas HNEH Ok &&BsrtmearoataglagmﬂlEsbrsastaglandm B, 13, 14 -

(dhydrePrgst% %ﬂg%?”SprfitaqinJﬂe}%? Oe]proallnop natlfral Wthetlri anﬁ semi-synthetic
IpfesEag@nding and dernivatived rtberagihindiuging riecsg - Q?ISCF@ﬁ@l in W(g 0g33825 and/or US
%:tgﬁg?gtﬁg%ér?c&# {4¢h ﬁl@ﬁbﬂ@o@%’lalﬁm&ﬁédréed he&ie of réf&@gcée PGE,, PGE,, PGA;,
| o] I S
T RBFb a8 R ePRr  CauPap § PREpDE s 508, 1ElPaR, 15
O dr8xy- PGB, IFGH:q, mrﬁfpadssahdomeﬂ?e alinopPioES tnorﬂetﬂanmmr dimegdrostone, lipo
nafter
&?Gc'sﬁ ggrn%) glgtta\g%ténog)r E@ﬁgt}?ﬁ]h{; lu%}nq’ I’;Sé &@ﬁﬁ?ﬁi&ﬁe’agal e ) fhe
respective enzynme of |less than 100OnM (with the proviso
totreAdreBEgIcT egaRPT AnPERNIS FEBROSNAErASOSAPAN 2Rt RATERASPRIGYS oF or-feceptors or
{g@gﬂ%@ YSLﬁ’t'ébI?)éOMBchfhaﬁ k@ Muisé Rerkin G’ncg@éﬂ thg a—a?i?énerglc receptor blockers as
Ive in
Sear b P ot NosBLRe rheliistch ot Faf A%, Igeglogres of whcn
trilatingl tB araeieaetoir recapliry pesncdiRaGied Viewd myrreiém@p@and include, selective ay-
(zft)jlretn%ceeo‘?or r ocz-%ﬂ%lo%gﬁop%&!k@é%n@%ri é’e"f’etch\fégiﬂ‘?%Bana blocQQr% suitable oq-

ogue
(asirenocdrier 1blogkers  BElgge: opheato*ammef PERJRIATRINe gRRsYigle: rFﬁZ%dOGP alfuzosin,

la?]d\}*fré}ﬁ#ﬁ enrﬂéﬁ@ﬂ&lpr ta’MHu&ﬁﬂnl &dplpmzblb \ﬂh%cﬁ(?tbﬂhlzmhe orid4z@exgh, efaraxan,
1 COrp,
AL R e et TEPLSOE A S mon

259 At doxazosinmetaaosit Gibenayuie artlamazesings gghlog@r hbplgﬁqsgfrgrn US 6,037,346

T
i T T BRI st s
WBsoieeaBaIS Peientsnd, 18518989 4. 008894051 3833 4 %Q%g 5435861; 3,997,666;
24350305964, @@31553“3 B&‘C@Iﬁ QR5APONENG 2, 599,00(&ng & twhizh is incorporated herein

e s PHI kB RSSO ol B A s
Sdptiadally bie3praseitoof M 6tomee®ptsmpl$as pirremingi ng t hose
descri bed in WD-09902159, WO 00002550 and/ or

WO- 00028993; 25) A testosterone re | acenent
(VR A S8R r SIS e QPRI SerEE FORPRIRRAS Use heren nclude
(drgaic eitritey, sudhi deynehnot dist Distitetes peorganicanitrais exers drchidiag giyceryl trinitrate

rrg(%l am 299 n Plg&glﬁp’ |s€s%&ro%g§ﬂ10ﬁ&ﬂrate isosorbide dmltrate pentaerythritol

r oxy ro este rogesterone acet a
(WFD%()*"?(‘?, fyﬂait&y' atelariiptRat SOBHY, “Hpréﬁqeog@HPhng 'WHPWP"SV"M"'""”E
t RBREHAE 0BMitEY-TOBERtY QRhisiNaEN (SNAR Sapiyosadegittationg . (SNO-GLU), N-

%rt%?p C%r?‘llgjng ?r@sr{q?gt% r\?nsé%ﬂﬁes tI gwdogﬂ:ésérﬁcg&%maﬁ@l (8IN-1) S-nitroso - N-
cysteine, diazenium diolates (NONOates) 1,5- pentanedlmtrate L- argmene ginseng, zizphi
fructus, molsidomine, Re — 2047, nitrosylated maxisylyte derivatives such as NMI-678-11 and
NMI-937 as described in published PCT application WO 0012075;

Potassium channel openers or modulators. Suitable potassium channel openers/modulators for
use herein include nicorandil, cromokalim, levcromakalim, lemakalim, pinacidil, cliazoxide,

minoxidil, charybdotoxin, glyburide, 4-amini pyridine, BaCly;

Vasodilator agents. Suitable vasodilator agents for use herein include nimodepine, pinacidil,

cyclandelate, isoxsuprine, chloroprumazine, , Rec 15/2739, trazodone;
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6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

Eastraderm TTS, Eastraderm Matrix, Dernestril,

Prenphase, Preenpro, Prenpak, Prem que, Estratest,
wesiosat®ss HS, Ti bol one); 27) A nodul ator of PCT/IB2005/001554

transporters for noradrenaline, dopam ne and/or

serotonin, such as bupropi on46 G 320659; 28) A

THSHhIRREH &2 sReeR or agoni st and/or nodul ator; 29) A

neur oki ni n (NK) receptor antagonist, |nclud|ng t hose

descri bed in WO 09964008; 30) An opioid receptor .

GNP adtise agemtst agoni st or nodul ator, preferably agonists

for the ORL-1 receptor; 31) An agon|st ant agoni st or

@DP e%lﬁfv{? %ﬁ{ﬂb 2 r%o? ggsﬁ{dgfeg : osrcﬁ at“a%sre ':p y@g 346, is |ssued on 14th
Mércic 200 lehd dicthde eceigroamise, QE}EFW“%FWPTHPFQB” plaogapirrye ﬁeiorgotrﬂe
|Qf eréuﬁ’e?‘t %%ﬁo%esﬁﬁ)éleé't@V |eF§3>ta%ﬂné Q5@ra®'; bRsRrdiftan iskgtirile, lysergide,

p es
s,g?eéquéq, gbqtvgohpﬁ éne%éﬁpt?rﬁwg brlmfeg_}olmea CDC (%I;])@c[éh aropggrg%gobl%gergunde and
prges@nt i nvention have greater than 30-fold, nore
preferably greater than 50-fold selectivity for SEP

ngfgéqy(qg\tgﬁlgp @Blﬂ\ﬁgé)fﬁ? %ﬁ%gﬁ gﬁk'c&r%&%%ﬁt’%rs I?,P%rfl%#aégplal r%ahuretlc factor (also
Giokin aalasial elset pgptda) Brtypelmn CLI@-rfapirelicdedtere sHapi etsynmlw@rs or neutral

gém den converting enzynme (ECE). 0 34) An

ant agoni st or nodul ator for the NPY (particularly Y 1

and Y5 subtype) receptor. 35) A Sex Hornone Bi ndi ng
&mbwnamwamm mpioinargtotebsin{conkertiay emzytkeatich ashenprilsand combined inhibitors

5P RSERPRALRY o RTAE SRS B SRR BRAEE el
nodul ator for vassopressin receptors, preferably

ARdisesini@cdpidr ahtagoniétsautieaeipsantan,>0 38) A PDES

I nhi bitor. Suitable PDE5 inhibitors include:

5-[ 2- et hoxy- 5-§T4 met hyl - 1- pi per azi nyl sul phonyl) phenyl |
Sabstreteh jdr NQ-#ynipasspsuch as 6=30IMYRIr o- 7Hpyr azol of

4, 3-d] pyri m din-7-one (sildenafil), particularly

%Ialcmm c?lannel glloct:k(arstsuéh as amlodipine;
Antagonists of endothelin receptors and inhibitors or endothelin-converting enzyme;
Cholesterol lowering agents such as statins (e.g. atorvastatin/ Lipitor- trade mark) and fibrates;

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

Insulin sensitising agents such as rezulin and hypoglycaemic agents such as glipizide; ’
Acetylcholiﬁegterase inhibitors such as donezipil,

Steroidal or non-steroidal anti-inflammatory agents;

Estrogen receptor modulators and/or estrogen agonists and/or estrogen antagéni‘sts, preferably
raloxifene  or  lasofoxifene,  (-)-cis-B-phenyl-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 96/216586;



10

15

20

25

30

35

40

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31)

(6R 12aR)-2, 3,6, 7, 12, 12a- hexahydr o- 2- net hyl - 6- ( 3, 4- net
hyl enedi oxyphenyl ) 15

W@Re0a213983 2\ 176J] pyri do[ 3, 4- b] i ndol e- 1, 4- cl i oneCT/IR20@BD1554

or tadalafil);
2-[ 2- et hoxy-5-(4-ethyl - plperﬁéln 1-yl - 1-sul phonyl) g
A PDE-ighihitet, Imydre paiewidslyla BPE i2nBda Lo [f5r 8 mf!ﬂtqf preferably DE2 or PDES

infbifo} hd %t%rée@ﬂ?a@[ﬁ'5dﬁﬂ%+ ts)ee hereinafter), said inhibitors preferably having
anaélg{) /é\gq(?t |ti)e respecP vey enzyrﬁg less t¥\a|2 1 Onﬂ va h tge %ﬁov% 'Hél PsE 3and 4

BhiGitodk dr@/dmoad?ﬁm\btew tepiaalhodr by Biedliqmte thei rghish 7- one;
5 (5 Acetyl 2- propoxy- 3-pyridinyl)-3-ethyl -2-(1-

\ﬁsio tl te%tlr@h%rotemgkgzx \)l[r’ér\ rg?t%'o Q/Sdar@gx 5&1‘5 g%:rré‘%é’rlré’&aﬁy Rrediated by one
at hylepifptas adP nedspio sublpbronyRAGHYRAG ot PADAP. Gittitany Rdeyipte cyclase

gﬁ"u@l‘@ Bé%&é)h&l\é or2m@re &k BYG RedibrRibAgidr @ ViPr3malogue (e.g. Ro-125-1553)

din-7-on .
at f(\@P RIS 20k 98, BE AZYRYTEICRRSY- 21pqops) waih (YT fPBgyation (oo
ity Avipyamel i di n-1-yl] -

N—(pyrinidin 2-yl met hyl ) pyri m di ne- 5- car boxam de

(TA-1790); 3-(1-nethyl-7-o0xo- ﬁwfropml-6,7- .

i mefenoee 'Hr?gﬁpﬁﬁz dpasticulagy of e ME3dprmME4ysuptRe) 39qnist (ppmpdulator or
WeRMddofh iehhancd; ¥lichedshirlelandtan [if BDAXy BE12 € e Sohipowrdictined in WO-

5 -
ERGah: V8087 SRS R GBIRAP J002BRES wo orraore, wo
8QJAT 18t WOLRIPSAIHS;
2-[(4-pyridin-2-ylpi perazin-1-yJ) et hyl ] - 1Hoenzi m dazo

SRR A Bl ST kLA ARB DAL RSO RIES spmnso
b@dulsterel for BHT & docldeing MM 679).i wm |%H ZCV\éHﬁéaqu{oh@HTG receptors,

%Bnﬁé’fﬁUée' debApsd FONDVER962IED WO 50 8hd/BrRE OLID0REES3;
aims (in particular of claim1) and the specific
exanples (all of which is incorporated herein by
nekstosaroe) repbcamad apent dinclodingofiehgdrpandeosigydions), itestosternone (Tostrelle),
e adm ni stered
gﬁ%ﬁ%i%ﬁ%ﬁ% <§;fan§§g%sg%}§%/eéﬁ3bégt? sequentially. 5 The
conmpounds of fornula | should be assessed for their
lﬂsﬁéﬂéﬂ.rmcgﬂmtérﬁahequmgésﬁ@me @ inedraxgprogestdroe qptaén@iPA) (ie. as a

rla%ét@é} grtﬁépbéé %\d %@P@ﬁoﬂmne W&Mbiabérﬁentﬂe%py d§bnt (e.g. HRT

ropriate osag g Est
r%mC@"Sbeea‘é‘ﬁi‘ nPenestin |Qﬁ§“?f8‘t“'“ﬁ‘r éaw'ﬁeﬁitfaﬁ\e ﬁ[é’f B%B g folo. Estring,
ifadideaid oNs, EastRasdManik, Derehebirly @ninhdase, nl?reenﬂpx@ Pempak, Premique,
tic y be adm ni stered as crystalline
ggﬁﬁmgﬁgrﬁﬁgﬁgsp}gﬁ ts. They may be obtained, for
exanpl e, as solid plugs, powders, or filns by methods

W%d@aﬁorﬁﬁ §fahBhdridtsi BN noreérésdine, | dopahin@ aind/or e@a®nidl sich@s buproplon
ﬁgrf% drying, or evaporative dryi ng. M crowave or

Wi Oé?Pequency dryi ng may be used for this purpose.
They may be adm ni stered alone or in conbination with
qpﬁ%ﬂ&gggkgp@{ isCHRPHRESatef the invention or 5 in
conbi nation with one or nore other drugs (or as any
conmbi nation thereof). Generally, they will be
aalndunikiingNEpreasptar shtagonistaitélaiingi tose sissxribed iINAMOWIOPHH0B%H e
or nore pharmaceutically acceptabl e excipients.

An opioid receptor agonist, antagonist or modulator, preferably agonists for the ORL-1 receptor;

An agonist, antagonist or modulator for oxytocin receptors, preferably a selective oxytocin agonist
or modulator;
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32)

33)

34)

35)

36)

37)

38)

39)

The term'excipient' is used herein to describe any
i ngredi ent other than the conpound(s) of the

w0 powentioen. The choice of excipient will to a PEr/E005/001554

extent depend on factors such as the particul ar node

of administration, the effec#8of the excipient on

vealiatbis|of Eahnabifois teabptbist y, and the nature of the dosage

form !0 Pharnmaceutical conpositions suitable for the
delivery of conpounds of the present |nvent|on and
ArfeitFhipbibitdrSEPhelor ingieagsa? SEPHRaWAY 2n 1eo Pidassi thgn ABpasnemolar, more
pleferdbOsestkhid stthdnbmblee art. Such conpositions and

net hods for their preparation may be found, for

exanpl e, in Rem ngton's Pharmaceutical Sciences . 19th
Prediralis the SR inhiDIGE jastording iodheaieyent Tyeipn haye greaterdnangiCsfold, more
pleR®atily @eMBY thbm\sﬁlﬂild SleckNif ibrOsEsP byaF néutiahérdopspatdseNHP EC 3.4.24.11

Ition co SI ng la.(
<SP Bt vea 4RGP, Bt sEBT 4R e dreatffen 100100
S@mvmaser@bthﬁlh@mwmﬁhwmﬁ@%e adnmi ni stered orally.
Oral adm nistration may invol ve swall ovvi ng 30 so that

th d t d/
Ap st o s Uy FRpGARDRER I et e ch
t he compound enters the bl ood stream di rectly fromthe

A8 morrﬁeﬁ{léu%ﬁgo@obﬁw taﬁQb@ngtOEr ﬁ{oﬁhlatald R0 gkt bsﬂn‘%gens and/or
i ncl ud sem -solid and |qU| SyStenB such

apdipgeRs Fomdsing bgEnthar d capsul es containing nulti- or
nano-particul ates, liquids, or powders; |ozenges
Ag%ﬂﬁkﬁghﬂ&idbﬂu'd 5 filled); chews; gels; fast

i spersi ng dosage forns; filns; ovules; sprays; and
buccal / nucoadhesi ve patches quuid formul ati ons
An rﬁgbrhld&arﬁa@m&ﬂ 8 modylatardbiutdsenysessiyrecgptora pckfarbbix Belactive for the Via

&E formul ati ons may be enployed as fillers in soft

ard capsul es (made, for exanple, fromgelatin or O

hydroxypropylnethylcellulose) and typically conprise a
ACRUES lﬁmibitd‘r@u.tem@nprsmhwrernmueé hanol , pol yet hyl ene

535% ol SPL{ %E% %peg%%nygsylphgr?éa‘yer !’nfu; h?\% %rgéyl B-dihydro-7H-
paﬁaml@lﬁ §ts|1§memmm§oaeg@megaﬂl L pajticutprly 9lldﬁmf&@'ir%¢ms may al so

@@12&@@%@1@){2& h&aﬁ@?@ﬂ&k& - KWm@ﬁyléneﬁi@%quﬂenﬂ)Of t -
exal e i nvention

SR e S S AR el
2H{asthor-Siebgrieia- msaglehwﬁwrw@hnq@l-wmﬂ -3H-imidazo[5, 1-
n?ﬁzﬁ][rlagﬁq -drid ﬁm‘éﬁém)%l(éme& |L2'3buT<§k?$§?ﬁ&ﬁ ﬁa éﬂ%li Qlai-éthylld | azetidinyl)-

g\@éo 1 Py]rgzolﬁ% alé:’:]]ogﬁ 'anO'}fos e Qrom T gln)d)pS ethyl-2-(1-

i§apoopyIB-ametidjint)- %-Ubydﬁ@?hﬂpyrghdlo[%wﬂpytlmGmd?eqmge :f @ndn 5-[2-ethoxy-5-(4-
egg/ é}&)&éﬁfﬂ 105?[’%Jl%oﬁyl)ggﬁiﬁ\-éﬂ@kﬁgﬁm%ﬁ%e@l%x\}\ﬁl'\)@ QtG g(ﬁﬁf'o 'fljﬂ Syrazolo[4 3-
d]pyrlmldln 7-one; 4- [(3 chloro-4-methoxybenzyl)amino}-2-[(2S)-2-(hydroxymethyl)pyrrolidin-1-yl]-
N-(pyrlm|dm-2-_ylmethyl)pyrlmldlne-5-carboxam|de (TA-1790);  3-(1-methyl-7-ox0-3-propyl-6,7-
dihydro-1 H-byrazolo[4,3-d]pyrimidin-5-yl)-N-[2-(1 -methylpyrrolidin-2-yl)ethyl]-4-
propoxybenzenesuifonamide (DA 8159) and pharmaceutically acceptable salts thereof.

A selective dopamine D4 receptor agonist such as 2-[(4-pyridin-2-ylpiperazin-1-y)methyl]-1H-
benzimidazole (ABT724).

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).
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drug, tablets generally contain a disintegrant.

Exanpl es of disintegrants include sodium starch
w@bkopsolsse, sodi um car boxynet hyl cel |l ul ose, caPCI/IBR005/001554

car boxynet hyl cellul ose, croscarnell ose sodi um

crospovi done, pol yvinyl pyrro#d done, nethyl cell ul ose,

m crocrystalline cellulose, |ower alkyl-substituted

hydr oxypr | cell.ul ose. .starch i Qi ;
¢ o comEIEUP RPN Rk 4 Rl Gl oL SHBL % PR fflancousy
separatelg ongRaiuedialiyr om 1 wei ght % to 25 weight % preferably

from5 weight %to 20 weight % of the dosage form

e comGhRAFE a8 051 B 39y Rl B ptone, oo o oo
and solufiancstabiliey (aérossori)y Bereierbily efos|in aidersie selgel|thg MAst agprgerfade dosage form
and routdP& AR inRhRA SordlelEnt offtied pibbsedingicativit het i c guns,

pol yvi nyl pyrrol i done, pregel atinised starch,

hydr oxypr opyl cellul ose and hydr oxypr opyl ‘
Compoumdst tfythe ériventionsistendesbioe pharmageutitat aise drayY ienadiminisieisg s crystaliine or

amorphog$! En)dﬁﬁs. hae) 91%? bE FBRMBY FbradxBmpie PhsPsbtidl plugs] pBwdued) el filiseby methods
anhydr ous an he | X

Y. . i ke),. manni t ol | itol f .
such as GREPISURY STPRTLBY, TR U SRR e e, i pave o aci
frequencaigyindintzg be oseifbcthispuphesphat e di hydrate. Tabl ets may

al so optionally conprise surface active agents, such
as sodium lauryl sul fate and pol ysorbate

They mag e RIS d) PTG B e AT e CORBRes f the inventon o
in combip&tRBewth, oreUdrfracre diedridregsalgeat snynegymbiratipy thereof).r Genetallg they will be
- Laht_ 9 ' . 9 ot ' -
om0 B o B8 OB pmitph b rons
The term_ ‘RNt iTisP GEEp Sescgemuy AN esb DS hon RALEMPAELS) Sl mvention
The chode BRERMRNLMIIB tear Rige, extét Glependssre ackdre suchi ax the particular mode of

.. .St.ear at sodi S . o '
admlnlstFP&ar}1 ér%el eﬁf‘renctsot?gg:ég%lél%@%%%t)lg%@wr%aﬁﬁ%ﬂl}@ﬁ% St{lﬁ ﬁt]d;% gﬁh@ 503393 form.
Lubricants generally conprise from0.25 weight %to 10
PharmadiRticiEordfosiBérif RitaM tor fhe @Biivery of sueipgbiidsdf the piéseve ingbrtioftnd methods
for their gfﬁpérgg%fvglg%%e %édi?&%ﬁ%ﬁﬂgss Iospelf ﬁ%llé@ﬂrﬂ?ed%r? gg@nc{og%éﬁ%ﬁs and methods for
their prepareti;@rmayttje\f@tg{dahdexamptag' elaiing Phafmaceuytica .;55_ ag, 19th Edition (Mack
Pummmﬁ@@&ﬁ&ﬁxqgﬁﬁain up to about 80% drug, from about 10
wel ght % to about 90 wei ght % bi nder, from about O
wei ght % to about 85 weight %diluent, from about 2
AccordingBi b pre¥erit dnvahtizmt praidesdorghphadmatiestioat eagrasition camgrigingarcompound of
ki 9 i ght % | ubricant.
formula @g%ﬁ&e 2 B%ﬁg'gﬁ%r@l"%}% aﬁ?eb@bl@kaﬁl}éht otQafir 9 0

e conpressed directly or by roller
to formtablets. Tablet blends or portions of blends
The conifyin@d diaticniatdnien yapee adrhinistechd yorally.dbrahasiviinisiatianuhayt ievplve swallowing,
so that %Slcgm‘ﬁ&mg% efsdthe ggst%'iésﬁﬁg? ga&eafngfo?blfcég,l lﬁ"nb&dl,%@ subﬂf@al administration
~frnalTormil’ati on®nay conprise one or nore |layers and .
by whichig cpapPeusd eRiarsdhe binecbaiead.dirpaty fefy tha/moithe

encapsul ated. The fornulation of tablets is discussed
Formul%ﬂ?n{?@é@?ﬁﬁ%l %grlninFs)ggt%gqncﬁJ%E qglfd, J@Rls%ﬁdsand Ii}{\% sysﬂemsbéﬁch as tablets;

soft or hard capsules containing multi- or nano-particulates, liquids, or powders; lozenges (including liquid-

filed); chews; gels; fast dispersing dosage forms; films; ovules; sprays; and buccal/mucoadhesive
patches.

Liquid formulations include suspensions, solutions, syrups and elixirs. Such formulations may be
employed as filers in soft or hard capsules (made, for example, from . gelatin or
hydroxypropylmethylcellulose) and typically comprise a carrier, for example, water, ethanol, polyethylene
glycol, propylene glycol, methylcellulose, or a suitable oil, and one or more emulsifying agents and/or



10

15

20

25

30

35

40

and L. Lachman (Marcel Dekker, New York, 1980).
Consumabl e oral filns for human or veterinary use are
wo ypsasoBy pliabl e wat er-sol ubl e or wat er - swel PEDIB2005/001554

thin filmdosage fornms which may be rapidly dissol ving

or nucoadhesi ve and typicallﬁoconprise a conmpound of
suspendh@ é&ﬂts’i Liquid oriulatirk @i=yialkg bp @lepared by the kicorgbeiutiortof a solid, for example,
frOmasacget;/ent a humectant, a plasticiser, a stabiliser or

sifier, a VISCOSIty nodi fyi ng agent and a sol vent.

Sone conponents of the fornulation nmay perform nore

The con{pBéHHsQﬂQhef MUQ{tnb@fhayHb@ KEQIEE@uﬂﬂstmﬁssélﬂﬁgmbﬁ-dlsmf@yathg dosage forms

such as h’a?se SZ%?SCF‘)ILGUCP 'B%P? Qg%%b ti){'?njﬁier \@}J Kt a?e(r;}ssq g%l @81céﬁ§p8k}ngng and Chen

(2001). nore typically from 20 weight %to 50 wei ght % of the
sol ut es. Less soluble conpounds may conprise a greater

For table&lg?%% tfcgy%gf e[pﬁ% @ O(?norgégsth r%nma¥l¥r|% rgr{\ UfRNél@'lta/S to %0 weight % of
the dosagé féran, meraatypicatisyroied Waighthé t9 B weigt %re?/ the ﬁaﬁgrecfaqnat'eaddlhon to the
drug, tatﬁb@@ééweréf " %oﬁtéxh fé*oﬁs%éﬁré}ﬁ EB@In}SIEBBf dEednts Bhiedd esliidni e@tch glycolate,
sodum GRS GPUEearacl &gty esechpSbHRRS Fagiyy crospovidone
polyvinylfyr@fddne, &@thyeicgllutosdq mistcestalins exllilpse, ilowar Iwyhalbg@ueg hygroxypropyl

celluloseS Qta%@ﬁ'o;)%%eéar(](?lssg %}%‘lﬁh Qﬂﬁﬁdﬁhﬁelglw edhAlyStnb G@Jnté@%nt will comprise from

g s T P T bt A b AP i i,

cool ing agents, co-solvents (including oils),

Binders Sr‘@#énb%ﬂ;’ Ssed i d?gccﬁgﬁ\ﬂat alitRltd 3 ﬁa‘B%m’dFrgu@%nbﬁltable binders include

actants an aste nas ents.
microcrygialing dapitiese t98iathe sPQﬁf%ntHOB% %‘?"@ @ fﬁ" al“ifa'praé‘ﬂarseﬂithet'c gums,

polyvinylBytrafiti@R0 hAdgiktnisdt ydtargh, Ofydiokypropgioeetionse éndl hysiraxgerbpyd methylcellulose.
Tablets %Igt %ls% c%ﬁt%lnacﬁlh&t? %Egﬂ Q@Iagtg&oﬁrg %ol'%rafeagﬁ%)r -dried! o ng% anhydrous

ven or a co
and the dierit @lanrmoyévhtol Xtﬁ‘gﬁef PUCEPE- %ﬂrkg}tplnalcaqcry@@&'ueﬁ?'wsesﬁ@rﬂa and dibasic
calcium bfdsphdt@tihiistef or oral admi ni stration may be fornul ated
to be imedi ate and/or nodified rel ease. Mdified
rel ease fornul ati ons include del ayed-, sustai ned-,
Tablets pay slec optiopallyicomprisegurfaceactyetagents pesh ge ég‘?'kﬂﬂi?é'a’ | pidfatecang polysorbate

80, and ghdah@kléh Mllc&'\ 8i6xiliCARASE \ifll‘ﬂarn"ﬂr’és@ﬁtl Rtscd defivd é’g%nts may comprise from
0.2 wel&b% tgs{)is Qr*é 6/%of t%{%ﬁep §nt£ghd§{utg g}a)? gcﬁ“rl;}ng%firgm :be welgl‘% °/e to 1 weight % of

the tabldtechnol ogi es such as hi gh energy di spersions and

osnotic and coated particles are to be found in

Phar maceuti cal Technol o O-1lin b .
Tatlets o AU CYBIDLCATR UL e BPOtERON I i FEBTaE R @ e e searte
sodium &fzatyl ainlaedle,r #ldeais®res sof degoedie stearate WDhCRHBE28@y! Sighate. Lubricants

generallg ?%gﬂﬁgq%m (§ od \Dﬁgﬂt 3y %n@ i h r@'llex%gly %mMQbﬁt% 'ic?ﬁjwelght % of the

y I'n i nto muscl
tablet.

Other possible ingredients inciude anti-oxidants, colourants, flavouring agents, preservatives and taste-
masking agents.

Exemplary tablets contain up to about 80% drug, from about 10 weight % to about 90 weight % binder,
from about 0 weight % to about 85 weight % diluent, from about 2 weight % to about 10 weight %
disintegrant, and from about 0.25 weight % to about 10 weight % lubricant.

Tablet blends may be compressed directly or by roller to form tablets. Tablet biends or portions of blends
may alternatively be wet-, dry-, or melt-granulated, melt congealed, or extruded before tabletting. The final
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into an internal organ. Suitable neans for parentera
adm ni stration include intravenous,

WO paosasts®eri al , i ntraperitoneal, intrathecal, PCT/IB2005/001554
intraventricular, intraurethral, intrasternal
intracranial, intranuscular 8lintrasynovial and

formulatlo‘ﬁullﬂﬁwt::arﬂé’i@ésonegut Rk eyéledngenayf 68 @ateanbeusdoated; it may even be
%) ni stration include needle (including mcroneedl e)
er‘Capsu?‘ﬁﬂectors needl e-free injectors and infusion .
techni ques. Parenteral fornulations are typically .

The form@&ltéﬁ @H§bl§t@||éJ<§léd&%dw&hnéﬁgwfcfﬁl%addﬁﬁﬁmei 'Dslb?ltﬁ. V?IS qullgli-aSieberman
sa t uffering agents (preferably
a”dLlﬁﬁwﬁgiwﬁpsggg*%nﬁ§ $%rka';ago)but, for some applications,
they may be nore suitably fornul ated as a sterile
Consuma‘Bférbrﬁ(ﬁk‘&ofé$ heRbhibr RRrifdry 8Se dte @ipicaN) plabeviateriziubls @€ water-swellable

S  w r  we p—
compounfl of fouruie §, erfém-fnmiieg pg’Y"&ﬁ’rl 3 bindspredioiMenin 8 huméiata@)(%ﬁ‘ﬁft@'serb? stabiliser
or emuls|fl¥r°@h\} sl,do§|@trh&ﬁfym§7% erft @Adlial 61VBR. ASERERLMPBRShtsUSH 1AE formulation may

t andar d ﬁ armaceutical techniques well known to those
;mﬁomwgqyppganﬁ NEYOR- art. The solubility of conpounds of

formula | used in the preparation of parentera

The con?guﬁdt +f°iﬂﬁn dIEY rpﬁ/n bd! %@@mleb& ihE&uBiS €A GlatSRBIUBIE rcioﬂ1tp6und typically

ation tec gues e incor ,
compriseg diop1 |w|e[gpt éhﬁ’a’?‘PcY"?i%}‘t a(gé?ﬁfié, typtgal}yngﬂnétzl!ao\%%&? (fl tto 86] welght %, of the
solutes. 3§ soNibRy @mpmdndsthatcompiisera greafer ipeopbdiomef teedmpaesitioe, typically up to 88
weight %If RIS % &. Q\r}gllngtrvemgé gérﬁ&uﬁd%ﬁéﬁ‘r%la MRgy ok 6?rdth%E?&r?naf?f@nultlpar’uculate

or mu Tons i nelude ed-, sustal ned-, pul sed-
beads. controlled-, targeted and progranmed rel ease. Thus
compounds of the invention nay be formulated as a

The fi Irr]sflér(ﬁlﬁnegg Sp:p rr}\e(r)gpn mbg ?e% eg fchh? nr\a’uﬁ‘&ﬂ%ﬁlgsa%&aatr gég( oﬁrB@ﬂE Cor synthetic

stration
hydrocolipideenidd$ tygicaiydirésealdn the rasge 8 %fO Pryeeige f4, WF%U%%'M Hihe range 30 to 80
weight WEXanpl es of such formul ations include drug-coated
stents and sem -solids and suspensi ons conpri si ng
drug-1 oaded pol y(d/-lactic-coglycolic)acid (PG 2
Other possifieoSpdrediess Mbedec anfbodrdts, golorants, | ARMOHENASN 2RthyflayPY o enhancers,

preservap\?es g stretifflg 'ég&hsc 8ddiidg adehidt é@édﬂ%ﬁt@(irﬂcwdm@ bils), emollients, bulking

d " to |
agents, i SR FUGRS: SBPOIFT SN POERTORBR e bel o hydr ogel s,

| oti ons, solutions, creans, ointnents, dusting

Films in BQ%RE@ wit ﬁ‘n\%%\@%n af'eot?;ﬂ&"y Fl‘e arsd b)?lé\l'dbo%ﬂt'é:&}?iﬁg of thin aqueous films

\ onges, res,
coated apioce RseiAEIPPSRES SIEPObS GG Tyl Lo T8 QPO Ry Erdpnel bpicaly
combine@ @bdtéreinr,ion o} fickzedtydgbolacumaitger, mneral oil, |iquid
petrolatun] white petrolatum glycerin, polyethylene
col and propyl ene glycol. Penetration enhancers nqy
Solid foml l%d@p@?ﬁg\e@a'mﬂraj@@ may b ferguisisado by immgdfaesd/or gepditied release.
Modified(réiBase {SaRtBfs inddye eBHdn sastaindih hglaed-( fantrollzey, tat@3&) and programmed
| her neans of topical adm nistration include delivery
release-hy el ectroporation, iontophoresis, phoriophoresis,
sonophoresis and m croneedl e or needle-free (e.qg.

Su1tableprﬁ’<yéq@5 Jr@é‘és(atfmnulaﬁbr%] f6Ghd bdﬂose@bﬁthé invBh@mtdr@Bescribed in US Patent No.
nistr

1055400 PG| SN EPY FRGER SEB-HEY B1 rit i S igigions.an oot

and coahadtiafticies! areetogzesfeurfdin Ridraaeautical 1o plling @8(2), 1-14, by Verma et al
(2001). ‘?%SJSQ P&\gglng%hﬁggchlevgQMrBI%ldlrﬁé!ase |st<§trsgﬁie@% Wr00/35298.

The compounds of the invention may also be administered directly into the blood stream, into muscle, or

into an internal organ. Suitable means for parenteral administration include intravenous, intraarterial,
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rel ease. The conpounds of the invention can al so be
adm ni stered intranasally or by inhalation, typically
wo pooshes9sdrm of a dry powder (either al one, asP@EI/IB2005/001554
m xture, for exanple, in a dry blend with | actose, or
as a mxed conponent particl® for exanple, mxed with
intraperitgHa@s piﬂ@étheféblds intravéatiic@sr, pidaplatdl dyihteb@tran e )intfacaman ﬁl\trym uscular,

intrasynoF/1 gl\’\%g sutlacrdp a%@%bSuﬂsablg%e\%gés? f%ﬁparéﬁel%yacrn?ﬁ%%%op lifeRd rn!aeso@e (mcludlng

mlcroneedhhmﬁp@erree@lmfrﬁgm@P@tSt%ﬂéWBﬁl@\jymrﬂ%% to produce a.
fine mst), or nebullser with or without the use of a

Parenter% Lyér%a%ltiinsgarr% E;!clg %%e%#% @o@ﬁon% \ﬂn &1 %a%%toﬁtg l &R gféﬁ{shs%gﬁ as salts,

uoropro
carbohydgatespand bRtiering moenin ipseferably do atplh'eofﬁ'@wdéfo Pahute &Frﬁ?m% @prjcations, they

may be hl'oﬁéaém% féﬁmﬂé}@cﬂ%s aféﬂénléiharﬁ'(ﬁda&oué?kbldtﬁﬁaiﬁ a8ra dried form to be used in
| Se

r t er, punp, spray,
conjunct 1 S el SETe G BV RSRERE BREL o ot
suspensi on of the conpound(s) of the I nvention

The pregefdiiBh bfsbd?&terEIQ‘Brnﬁmm %de?%t%ﬂl@@ondﬂﬂﬂble@ﬂéx@ﬁﬁl@rﬁwIyopﬁil’sa’non may
ternati ve agen

reacly b PR 39 SRS PIAEPRG el ieg el Rishdrp ngae sigled n thean

propel l ant(s) as solvent and an optional surfactant,

The solu§|h't9 B é@aﬁmpéﬁd? bf Bndid | RLE e pﬂa‘pgﬂaﬁona&'pgren@h! @hlutions may be increased
olactic acid. Prior to se.ln

by the usS. o BB CHO A ARTBHVES: A @PH&'W&P&(%‘PR pLedbiissigo 2oents.

to a size suitable for delivery by inhalation

Formulaléo'ﬂ FPdGCa eht\-‘:rall g&ﬁmﬁs%@n ) 6 BiNated! ﬁ'b% lmdté?e Mr%ﬁled release.

¥ roprla e comm nutin : SUIC Qﬁﬁ% d| d
Modlfledjr@@asm qrr[nplﬂt@ns mpluqiqjdqﬁyad] glystaipedr, IpHaed ﬁﬁ’B@? l@pl fa]r and programme
release. Thud dmpsudaesiahaigvdntorf mayrbéropated bch aspetdighor@s esslidr gsmi-solid, or

thlxotropuo%eg %@Hngﬁatloﬁr?ssm %plgﬁtxa %pot%&ﬁdi'll\ge%ddmgereleésgrof the active

compountl; ExaRgsr b sycrhrfemwatle@ﬂ Pees dryg-ceptpd piens apth germofis; g syspensions
comprisih@8rug®edddboR{di-iabitadoglcalE)atin SREIA) atidssph@gs.be for nul at ed

to contain a powder m x of the conpound of the

i nvention, a suitable powder base such as | actose or
The congpogimds ref aﬁdnvantm;rm:mmh%admi@isferqgrto@wh (nga)dermealjop &ansdermally to

the skm”&ﬂﬂh&o@i TyQEalWB@mbm&ttﬁ§rpﬁhﬁse _ﬂaﬁdé @ékoﬁﬁdrﬁgb}é Ifions, solutions,

creams, GV BPING REWEET (Lo BE 8PS VA & PEICAT iy mpants. sponges,
fibres, bamzges] endd@ictaennisiogs. Udmsemesaay giso, besereldi Tyrical egiriprs diclude alcohol,
water, rv{irgérrlﬁ%ﬁ’qlauld Eéﬂ:bﬁaqﬁﬁ vitte plfr@B@MO8Feerif poWbh@BAE g§&I dhd SBpylene glycol.

[ atl on use 1 n an atoim ser
Penetrafeqneeemreﬁwraasa;ﬁvaﬂﬁpe@fepo SEe daueamger | Bearh &5 §8(J0), 955-958, by Finnin
and Morgan(Oaioberfiogan 1ng to 20ng of the conpound of the

|nvent|on per actuation and the actuation vol unme my

y froml1lm to 100m pi cal fornul ation
Other megRFAfIaREabadSUMEBPRINGHAY e?'waw&v|e'ecb?a9ﬁ;'%rfent@?fﬂ%|s phonophoresis,
sonophdiési dnld énidheHeedle oidealBdlee a1 gl FOdEMHI™E [Bigkdt Te efc.) injection.

Al ternative solvents which may be used instead of

propyl ene glycol include glycerol and polyethyl ene
Formulagjprysciol topeali adytnigratiorg ey ree, fospielafed do Re N mefiatgngnd/or modified release.

Modified rRM88ER I Rtons Ml BWREERIAE lsBistaBit: pusd-S eshiBiRid- Nargéted and programmed

saccharin
release.

The compounds of the invention can also be administered intranasally or by inhalation, typically in the
form of a dry powder (either alone, as a mixture, for example, in a dry blend with lactose, or as a. mixed
component particle, for example, mixed with phospholipids, such as phosphatidylcholine) from a dry
powder inhaler, as an aerosol spray from a pressurised container, pump, spray, atomiser (preferably an
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sodium may be added to those formulations of the
i nvention intended for inhaled/intranasal
wa@eiosni®ss ati on. Fornul ati ons for inhal ed/ i nt rBCEBER005/001554
adm nistration may be fornulated to be inmediate
and/ or nodified rel ease usin§® for exanple, PGA.
atomiser \bidg Eleettbhy@logamenidsas prodadd arfise mist), udeebdiseaydtt -or without the use of a
suitable &Uﬁéllgr'rtngﬁjch' a? l‘l|1 fetr?fthgmefh%he 1,1 £ 28 ggthg&aﬂfo%pr%pane or as nasal

ase of 'dr
crops. Fefnig raeﬁostrﬂes thet wérd&bgegrecorrwrlte b Piagehesh e (5 Sf@mRE, ohitosan or
cyclodext@lii. a val ve which delivers a netered anount. Units in
accordance with the invention are typi cally arranged
to adm nister a netered dose or "puff' containi ng
The pressuriseq gontarnerr@ur@pp, SPIR%: %@Wﬁ%uﬂﬂ”%’t‘"sleb?%fﬂ"ﬁ g solutieq 8 suspens|on of the
compoun@ié bethé intlértioy cdﬁﬁr&rr\gl fol extaypile; athliyol beuedus Bthenal amgesuitable alternative

agent forntﬂ sr;epsmrg sollBhiis! éua f[@%rrgere%ggg gtetge %rctﬁ/g LB Reii9 & solvent and an

nor e oses throughout he
optional %‘H?thTﬁeSUé'bﬁiaéQfﬁ'é%‘ t'i’:ff'eaf%élelcr’r\?@n‘?ﬁa@r?"gtaé%?“cb%" dmi ni st ered

rectally or vaginally, for exanple, in the formof a

Prior to t{ss? grg !’ygog; er gr s?ch%ge’r%“on ?erﬁ@ﬁ&ﬁ?the%?\?/g"&o&}&t ig grficrhﬁséad to aessi’ze suitable

Su
for dellvm)bybehaﬁled (y@lcdtyplp%sphaat%m'qr@ﬁhuﬂnﬁ Mghdefaspieved by any appropriate

comm.ntrlﬁg:rnathba aglichak s@rﬁb’ﬂe‘ﬂ dfingafidi® aed“rjaymm?\a/% g@?mé.amefi.dt odesing to form
: ified rel ease
“a"°Pa“P§nﬁrﬂha‘tf?t?Héedh“r%ﬂgﬁ'a%a“a’é|°5ypefay g, %Ust ai ned-, pul sed-,
controlled-, targeted and programred rel ease. The

Capsule Iﬁfqebgum %xé}h plE heorh BUiSHHt orq{ydf@%r@dyﬁr%tt@%elﬁr@%)n bﬁis‘teﬁﬁ %dd cartridges for

s o R g e B ! B 000 Shouns o ve

invention, aemtmble(p,owpdrt- ede sgthed Jacgiseor sterck ahd aperfo@dnege modifier such as -leucine,
mannrtolf er m#r‘@sfuﬂrﬂ&eér‘é fet %Fé %c(o@é n%%eaén@étgu@bt* rﬁlthe form of the monohydrate,

stration I nc tnments, gsabqa] e
Pfefefab'éléhegfaﬁ%b%tﬁﬁ'b%‘rtbtﬁlée s@rp@&dﬂa@@ A g@‘é‘ﬁf Bpiee SoHa. oo, ructose,
sucrose Sftrdbbiaskegr adabl e (e.g. silicone) inplants, wafers,
| enses and particul ate or vesicular systens, such as
~nhiosones or |iposones. A polyner such as , .

A suitablersolytiesaform yiation ferotse deery pip@issE HNg YJeATPIYdrdYNaMicHg| produce a fine mist
may conﬁi{ratrolﬁ apg o mgﬂ of tAe 6&hdouh®5f Bie PRENGR ber deabtiaXanaithe actuation volume
may va%f?( 'ﬁi@%@q &g%ﬁwe ic o(r:n%lrla!rt%h %ﬁagtcomé%e%ﬁ%%ld%? 8trttul9§%ropylene glycol,

ol'ysacc
sterile wptel, \ethano! and rsoérx@rthogde @@ergﬁtr\@mﬁvemyjhgg may &g ,uw ipstegd of propylene
glycol mér&&egﬁ;la@rbr MdtdonRinpees@ycept i ve, such as benzal koni um
| or'ide. Such fornulations may al so be delivered by
| ont ophoresis. Fornul ations for ocul ar/ aura!
Suitable afthmouns, stuckatasomentisg) abe Idvomenthalt et swestdners; pypBdasasaccharin or saccharin

sodrum,_aHQ? Oﬁde "%Q%é | 80 to8d eBPRnatidRIidil 8 hEdnR&s ntéRiciUtort inﬁél&d/rntranasal
i ncl ude ayed-, sustained-, pulsed-, controlled-,

adminisifaiPfet ed, or programmed rel ease. The conpounds of the
i.nvent-i on may be conbined with sol ubl e macronvol ecul ar

Formulaﬁ&ts' ftml ﬁﬁalec‘?/H?rQna%ﬁl administration may be formulated to be immediate and/or modified
release using, for example, PGLA. Modified release formulations include delayed-, sustained-, pulsed-,
controlied-, targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is determined by means of a valve which
delivers a metered amount. Units in accordance with the invention are typically arranged to administer a
metered dose or “puff’ containing from ... to ... ug of the compound of formula 1. The overall daily dose
will typically be in the range ... pg to ... mg which may be administered in a single dose or, more usually,
as divided doses throughout the day.
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cycl odextrin and suitable derivatives thereof or
pol yet hyl ene gl ycol -contai ning polyners, in order to
WO psovest heir solubility, dissolution rate, PCT/IB2005/001554
t ast e- maski ng, bioavailability and/or stability for
use in any of the aforenenti fled nodes of
adm ni stration. Drug-cycl odextrin conpl exes, for
The cong%@r'mlo@theaﬁ\?enfl&“ﬂﬂy 18 aBRinGRAA &Y oHSéﬂirkHHy,ff&feriﬁﬁé |n the form of a
orns_an dm ni stration routes

supposnawdp%aﬁry,l q{cqnﬁg'ﬁaoﬁog: qttgs(lég tf?ﬂ&?" s%&pgalto oéase bu? varlous alternatlves
may be gdeti@s apiiropvietet 0 di rect conpl exation with the dr ug, the
cycl odextrin may be used as an aUX|I|ary addi tive,

FormuaoriiFy SRt POT L TRy p femded & b Tl pgr magifpa release
Modifiedyaleasedyoiuttiend intinds dalsyadrpduetsined-, putiedh contiplidsie tﬁrgﬁéjﬂtﬁﬂdmfogrammed
release.| Nt €rnational Patent Applications Nos. WO 91/11172, WO

94/ 02518 and WD 98/55148. | nasnuch as it may desirable

to adm nister a conbination of active conpounds, fof
The congpoandsl ¢t thef ioventiorempy ajso be adrfinisterdtdiredly & fhaeye endaartypically in the form

of dropsddfgqﬂérgmgé'd 8 s‘dn%‘ solht‘on msisé%ntxch 'pn aﬁEﬁte@ Gt s%flnet Bfher formulations

I nven arna

swtab'ec,f@frﬁ?é@r grchpal BATIDBHRIEN dRES PR n Sy HGUERGOSPE (o absorbable ge
spongeslQﬂmuﬁbdadmn@ﬁﬁledéiﬁ&&elevwbhsmdaﬁe | impiznts, esafersyagnses and particulate or

vesnculaf 8¥s¥eenp | enth ¥s @ %)gg)bﬂﬁgstoh%s ﬁ‘p)g%rrgu% a@_?ﬁ)géedﬁiﬂlletdamygcrylic acid,

adni nt s Ion o I ons
polyvinytgcohdhe hyahyemnie | wﬂ canpribleds ppkxmerorfomsarxemglép&V%{?@PFOW'mefhylce"ulose

hydroxy&h%mgﬁlbﬂ lﬁé‘thyl%@ﬂm&‘él 6r|ach€§sopa§'sab&h%ﬁﬂe ponenedffohi ch
exampl? rgg ap W@n'{nf‘%ﬁe "!acﬁ aoo r%Ed tfooo:-\;thrgrJ lNﬂh &eﬁlﬁﬁ\% g%ﬂcag b\%zgr%mu chloride.

ans at e al ning
Such formigiioss maaiss besdriidergd bxalomm’ﬂp%@ﬁ'ﬁer di vi ded bottl e, or

Formuleﬁ‘ibl’{é Qﬁgcufaﬁ;/bllrapﬁﬁmlﬁﬁétratrﬁﬂ A mlrrﬁttjlﬁtéd ﬁ:l«ll?d']mﬂ\é@ilate énﬁ/ot medified release.
used faor e

e S St s PR i B S5 S, o prgrrmes

releasei nvention is particularly suitable for adm ni stering
di fferent dosage forns, for exarrpl e, oral and
parenteral, for adm nister

The cofgRads 4 BhdMRTUGl (el EnEorRB B gAY FIGIR, oGromglecye, entites, such as
cyclodektrif raﬂlermgattleheieﬂmmaeamemonpqaslyettmwms glgral-eeptainingepolymers, in order to

lmproveatﬂg f Qo%bllgy-r ls%&laﬁtraféoggﬂejnﬁagﬁﬁg bloRil&ikty éﬁ%r%%uhty for use in any of the

| ons mnistration and may be
aforemw@wdawemwnamgf@at@m | ed nenory aid. The invention is

illustrated by the following non-limting exanples in

Drug- cy\ggg%(rt]n ! he e9< Is &\évr{ %?an@b%o ! %Vfgg‘? 19188 ﬂ@%algg{g%ﬂgog ﬁﬁ§ éi age forms and

adminisieAEin raums@m@me@smne@@urroe inchyeipm @amp'?m Bat peHsed. A an alterative to
direct cOnBRERbA With fHel dréd, tRQIBRIoddMtrini9aR used as an auxiliary additive, i.e. as a carrier,

diluent, or solubiliser. Most commonly used for these purposes are alpha-, beta- and gamma-
cyclodextrins, examples of which may be found in International Patent Applications Nos. WO 91/11172,
WO 94/02518 and WO 98/55148.

Inasmuch as it may desirable to administer a combination of active compounds, for example, for the
purpose of treating a particular disease or condition, it is within the scope of the present invention that two
or more pharmaceutical compositions, at least one of which contains a compound in accordance with the
invention, may conveniently be combined in the form of a kit suitable for coadministration of the
compositions.
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Boc ferf-butoxycarbonyl Bu butyl CDCl 3 chl oroformdl
CD3CD net hanol -d4 d chem cal shift d doublet dd double
wa@loubhe98DCM di chl or onet hane DMF PCT/IB2005/001554
L/, L/ -di met hyl f or mam de DMSO di net hyl sul f oxi de eq
(nol ar) equival ents ESI el ecttbospray ionisation Et
Thus thegdithty thefivehton&bia Hlseélﬁrﬁic&ttnﬁ)r@st@MEeSphhiﬁlacél}tldal(cgmnoSItlons at least one of

which cq(ir'g r%; [gdcﬁmHPLrg E gﬁrtrl%xgelr J\ oJcn?rQa%%e \A}ltﬁ‘ tMe lln%lﬁ &{T%Q %@a@mgX‘or separately

I on mass

retammg.sg@paoamwtm@mm SRS aﬂ&\@qee ﬁvtﬂfc éf %Y'%ECHP hRACKtphRex@EPle of such

a kit is tHeBARMAr INEEND R 8@ Mdr tid deRkdding off@bISts Siapaldstant tieniked nut es
NVR nucl ear rragnet ic resonance q quartet r.t. room
tenperature S singlet

The kit of the invention is particularly suitable for administering different dosage forms, for example, oral

and parenteral, for administering the separate compositions at different dosage intervals, or for titrating
the separate compositions against one another. To assist compliance, the kit typically comprises
directions for administration and may be provided with a so-called memory aid.

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

Op optical rotation at 587nm.
Ac,O acetic anhydride

APCI atmospheric pressure chemical ionisation
Arbacel® filter agent

br broad

Boc tert-butoxycarbonyl

Bu butyl

CDCl; chloroform-d1

Cb;0D methanol-d4

& chemical shift

d doublet

dd double doublet

DCM dichloromethane

DMF N,N-dimethylformamide
DMSO dimethylsulfoxide

eq (molar) equivalents

ESI elecirospray ionisation

Et ethyl.

EtOAc ethyl acetate

h hours

HCI hydrogen chloride

HPLC high performance liquid chromatography
HR M/S high resolution mass spectrum
IPA isopropylatcohol

KOAc potassium acetate

m multiplet
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sat saturated t triplet td triplet of doublets Tf
trifluoronethanesul fonyl TFA trifluoroacetic acid THF
W edosakspss of uran TIPS triisopropylsilyl TLCL. | PQ/1B2005/001554
| ayer chromat ography 1H Nucl ear magnetic resonance
(NVR) spectra were in all c&fes consistent with the
Me ?g?pQ§§Qﬂstructures Characteristic chemcal shifts
are giyen in parts-per-mllion d downfield from
MeCN tetréﬁﬁ?ﬁt¥ %ilane using conventional abbreviations for
M/S de3|gna§ﬁmﬂdom1najor peaks: e.g. s, singlet; d, .
min SOUbgﬁh¥ﬁ£ % }riplet gb quartet; m nultiplet; br,
roa e follow ng al reviations have been used for
NMR ¢ o mmrdieS8Y W@ﬂF%Qm 3, deut erochl orof orm DVSO
q di netdwartstul f oxi de. The abbrevi ati on psi neans pounds
rt per sg&aq&nhgghmand LRMS neans | ow resol uti on nass
spectro nqtry Where thin layer chromatography (TLO)
s has bE¥flused it refers to silica gel TLC using silica
sat gel oOF2®4 plates, Rf is the distance travelled by a
t conquPgtdivided by the distance travelled by the
solvent front on a TLC plate. Exanple 1
td 5[ (28U RIS nor phol i n- 2-yI ] pyri di n- 2- ani ne The
Tf nor phiofluareméthanestifopt epar ation 7 (2.05 g , 6 mml) was

Tea  di ssof; ﬁfﬁ (%m§(npnol (75 mL), hydroxyl am ne
hydr ochl or g , 30 mol) was added and the

THF mxt u'iegaWé'aqﬂéa“ at 80 OC overnight (-16 h). After
TIPS cool i figoprepylsigm t enperature, the reaction m xture was

TLCngvapoﬁﬁﬁaﬂagﬂgﬂ5¥@§ﬁﬁ to a yellowoily residue which

ur i chr omat ography on silica ge
elutlng_mnth dlchloronethane/nethanol/ 0. 880 NH3
H Nuclegsmggr@tlct RBbEASE (NMR) Bpettirh tgretimalbasés dnbiktent vafH e Posed structures.

crark o Bl 0,0k by SRR bt
conventignaB8obf&Adtiony for @esigieation pf majyr pegksa B-o 3H|r}g}q§~) d, dguiley; ,1rmlet q, quartet;
m, multugét’ b bfvall He tbibwing afffeiafibhs e been&ded fbiHeonthhon éblv-éﬂts(dibbls,
deutero@?g(_ﬂgr@xgppéo dlf\r%wlﬂ @?_(ée ,(\r/%? B?Pé%wqj]lor?[gi/ ||'1~]e69gr yi)odmgs %er szllHare inch and
LRMS nfeans low resolution mass spectrometry. Where thin layer chromatography (TLC) has been used
it refers to silica gel TLC using silica gel 60 Fys4 plates, Ry is the distance travelled by a compound divided
by the distance travelled by the solvent front on a TLC plate.

Example 1
5-[(2R)-4-Benzylmorpholin-2-yl]pyridin-2-amine

Qﬁu@

H,N
The morpholme from preparation 7 (2.05 g, 6 mmol) was dissolved in ethanol (75 mL), hydroxylamine

hydrochloride (2.05 g, 30 mmol) was added and the mixture heated at 80 °C overnight (~16 h). After
cooling to room temperature, the reaction mixture was evaporated to dryness to a yellow oily residue
which was purified by flash chromatography on silica gel eluting with dichloromethane/methanol/ 0.880
NH, 98:2:0 increasing polarity to 95:5:0 then 95:5:0.5, then 90:10:1 to afford the title compéund (645 mg,
40%)

'H NMR (400 MHz, CDCl3) 8, 8.01 (1H, s), 7.43 (1H, d), 7.33 (5H, m), 6.46 (1H, d), 4.45 (3H brm), 3.96
(1H, d), 3.8 (1H, 1), 3.54 (2H, s), 2.84 (1H, d), 2.74 (1H, d), 2.26 (1H, m), 2.12 (1H, 1) .

MS (APCI*) 270 (MH")



The benzyl norpholine fromexanple 1 (990 nng, 3.7
mol ) was di ssolved in nmethanol (20 nL) amoni um
wo eosat®sy 1. 16 g, 18.5 mmol) foll owed by 10% PRCDIB2005/001554
carbon (495 ngy) were added and the m xture heated at
reflux for 2 h. The cool ed r&action m xture was
filtered t hrough a plug of arbocel (r) and evapor at ed
E | tp provide an orange solid ( 1 .49 g). This material
xample g s purified by flash chromatography on 0 silica gel
5-[(2R)-Marpimgio 2l ppridin kaeinbed onto silica) eluting with
di chl or onet hane/ net hanol / 0.88Q NH3 90:10:1 , to
afford the title conpound as ite solid (467 ny,
70% . 1H NWR (400 MHz, .82 (1H, s), 7.45(1H
1d), 6.58 (1H, d), 4.341(1H 1 d), 3.95 (1H, d), 3.72
(1H, t), 2.95-2.80 (3&N 2.7 (1H, t) M5 (APCI +) 180
5 (M#) I5[a] 2 -39.4 (c = 0.12, MeOH) Exanple 3

The benby [ri@BRjotink- (r8m Riveamplept qp90d i raghadnmat)y ay |digspivedliim ndttenel (20 mL)

ammommforrgatg 2@] TN l'n'nﬂ)ﬁ féi[(})@g(? g?‘%‘?lF%(% éﬁ@orm«l% Qngg‘ﬁve%d)ed and the

d in tetra

mixture @ﬁ@ﬂ)? ?gﬂtagpb% 2 Malgd (e\?gthﬂ mlxtury wias fp]tﬁrgp)thr\wé@ %\B'H% af %{gocel® and
evaporatéd &0prodidecan drandeesdlialiyal gf Thametdral why puified biSiash bhrbrestography on

0 silica geﬁoﬁour{dﬁﬁe-?&%ﬁ%ﬁ%Hto‘gﬁ\é R ﬁheﬂcr%&%%%mrgémg 2ol 0,880 NH, 90:10:1,

to afford thgditlg @oawpw&rﬁsm ‘X’t'@ﬁé"ds( $rred V- room tenperature for 6

"H NMR thoomﬁ ko) Bpiﬂ s, by, 2.48@81, d)hebs dH| @t £d4\MH ly), 3.95 (1H, d), 3.72 (1H,

um hydr ogencar bonat e sol uti on (50 m.)
B, 295'%[1%&'& %% ﬁgot wth ethyl acetate (2 x 50 nL). The 5

MS (APGOB0 (V) or ganic fractions were dried (MySO 4)
ilte evaporated to provide a yellow oil.
5 [a]; '3§>ﬁﬁ?ff’§gt“?2ﬂ*)by flash chromat ography on silica gel
el uting with dichl oronet hane/ net hanol/ 0. 880 NH3
E l9:?: 2:0.2 increasing polarity to 95:5:0.5 afforded the
Xampl¢Ytl e conmpound (51 ngy, 38% 1H NMVR (400 MHz, cosoo) dH
5-[(2R) 42(38761e(1ﬁlbfopyl)mori>héﬁnzyﬂ-pyrulhi) 2-amir@7- 7. 10 (5H, , 6.55
(1H, d), 4.39 (1H, d), 3 (1H, d), 375(1H t),

2.83 (2H, m, 2.64 (2H, 'dejé\(ué@ 2.20 (1H,
Cl +) 298 (M)

m, 2.05 (1H, t), 1.
[]+69(02013 Exanpl e 4
5-[(2R) - 4-butyl np /n2yl]pyr|d|n2amneThe

o e moRoRE T Se0hE GO RE e R TPy o s r

phenylprbpidreidahyde IQ@‘SdEL (043 mrinpl) Yad Bddatds)a mioadd@ﬂ?hydwwbm (1l$gﬂ|-) over 15

m nut es

minutes. ' e?thg g@ érHS‘I&E U%JHBFH trlércla%x%%?:@\%drﬂg (fﬂ?xrg r1emW§|§5was added and

the reacggm P‘B‘FHFQ F‘i‘rﬁ‘éeqtd?%d?'ﬁﬂ’ﬁfﬁwed%r 6 h. The reaction mlxture was then diluted with

saturated sodium hydrogencarbonate solution (50 mL) and extracted with ethyl acetate (2 x 50 mL). The
25 combined organic fractions were dried (MgSO,), filtered and evaporated to provide a yellow oil.
Purification by flash chromatography on silica gel eluting with dichloromethane/methanol/ 0.880 NHs

98:2:0.2 increasing p‘olérity to 95:5:0.5 afforded the title compound (51 mg, 38%)

"H NMR (400 MHz, CD,0D) &y, 7.86 (1H, d), 7.45 (1H, dd), 7.27-7.10 (5H, m), 6.55 (1H, d), 4.39 (1H, d),

3.95 (1H, d), 3.75 (1H, 1), 2.83 (2H, m), 2.64 (2H, t), 2.41 (2H, 1), 2.20 (1H, m), 2.05 (1H, t), 1.84 (2H, m)
30 MS (APCI) 298 (MH")

[a]3 +6.9 (c = 0.13, MeOH)

Example 4
5-[(2R)-4-butylmorpholin-2-yl]pyridin-2-amine
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(227 mg, 1 mmol ). The reaction m xture was then

stirred at roomtenperature overnight (-16 h) before
waldoanexdswi t h sat urat ed sodi um hydr ogencar bonae@I/1B2005/001554

solution (100 nL) and extracted with ethyl acetate

(100 nmL). The conbi ned organ& | ayer was separ at ed,

dried (MgSOM) , filtered ar)d\evaporated to provide a

yellow oil. Purification fllash chromat ogr aphy on

silica gel eluting wi i drorethane/ met hanol /

0.880 NH3 98:2:0.2 inkcrepsing polarity to 95:5:0. 5

afforded the titla, Bund (17 mg, 16% 1H NI\/R(4OO

The morgh f@%gg)fﬁ%'i 7805\% ()]4l5|'mrﬁal) ijs Fhied Witk tedéhyd@fu’ién gélﬂm (only partly

soluble) qrgl_put)trealdehgdqmgo(%o 4l5)mmgl) ZIES @fppd trisultlég 5‘73 E‘%rp'ogqnfous solution. The
reaction rhixRde (adstirfdd, forl fudher(RHninoes bBioBb the Hditidn) of\Sdi(iMPheetoxyborohydride

(227 mg, 21 Iﬁ %W rgé(c‘ct'lnp m?xtére wa then s’urr at room tem%ergtﬁgenoevermght (~16 h) before

yl'nmorp
diluted W'ﬁb‘iaﬁ-lﬁ@qu’ Lfn? bﬁr%@ﬂ?ﬁﬁq’%‘a@ SPB% 00 @’L)lB"anﬁﬁteMgh Ry @getate (100
mL). The%drﬁbuﬁe@tcﬁ@ﬁn}tdléyﬁr Waar‘sebérEteHLdnearKdngBem alteedd {ndi7evarhoratdd 4% provide a

yellow 0|l rp‘lé tlon Y gnro&go%ﬁpfy orﬁaglll gie?leHﬁHS%hidﬁ%promethaﬂe/methanoll 0.880
NH; 98: 2@@dnqrea§mgm@rlwm %P8 aff@ré@n ih‘ﬁnf'f/? pageRot Bk WO Rfelr i de
"H NMR (4%8%/1@ co}omm.l 7.88VB$, §P|de;d (@t b8s l(ﬁa‘as 4099 (MHX&)UB.E8 (1H, d), 3.76

re . overnight
(11,9, 238 8 Bon ek G2 UelB. Gt et et Gl TET G B1YB o
MS (APCspasaumH)y dr ogencar bonat e sol ution (75 nL) and
extracted with ethyl acetate (100 nL). The conbi ned

Examplecyganl c layer was separated, dried (MySO 4) , filtered
and evaporated to provide a yellow oil. Purification

5-[(2R)-4rpentyimemphelin-SwHPHIHRBIANI¥h silica gel eluting with
di chl or onet hane/ net hanol / 80 NH3 98:2:0.2
increasing polarity to 95 5:0.5 afforded the title
conpound (67 my, 619 N-400~M. CD30D) dH 7.86
(1H, s), 46(1H1 6.55 (1H, d), 441(1H d),
3.94 (1H, d) ﬁ?N t), 2.86 (2H, 12.39 (2H,

The mor%ﬁ?_ln frégh g)@l\'g&e qu% gvﬁ’i&pef gv %E%% \&ll% tr j?éyd ogur§14$115 mL) and

pentanal ((47 xL00.43 mMaOMp frepgise as a solutlon |n tetra ofuran (15 mL) over 15
minutes. iﬁ[a(t%&ddﬁroﬁ %raB 'a&ﬂmlat%t Jbﬁﬂlu)rmﬂé bdiorardide] (27 rhélitmAoipWhsadded and

the reactmn){gﬁtu rs? rﬁen{ %ttrp%mr v %L}rsﬁv r_nllghtn(L?S @gahe reacg‘ ion mlxtarewag then dituted
with satupit@hgddancﬂ‘tydﬂode’m;d:@néts Solntion (7H)mlpandrexirjctagadth gthyeagetate (100 mb). The
combmeq g?q%}ch%e@@aél fsé&lré{&#] Qied I r\\/l%@é)ﬁ aﬁt\é%qan re%bo(al&i fLproR¥LS yellow oil.

I on _ was

Purfcatv o8 CHPREBEPINE S SIFORELOENG B CRHOPUGHANS methanol 0860 N
98:2:0.2 irereasing@pdlariey th 96:51. Hﬁaffmaffeﬁm&e titheomdointi@ma@B1%pdi um

tr t h \ T, i
e APEL DRI B0 35 8, 270 I, o SR 0 08y (8261108 . 1 7
(1H, 1), 2B (Aind), L2138 R it), a?éme‘t)thO%,@ﬂ-m)a (8o, (7 (@H, m), 0.92 (3H, Y
Ms (APd1ydEeARRTar bonat e

[@]% +4.42 (c = 0.13, MeOH)

Example 6
5-[(2R)-4-(2-phenylethyl)morpholin-2-yl}pyridin-2-amine
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solution (100 nL) and extracted with ethyl acetate
(100 nmL). The conbi ned organic | ayer was separat ed,
wa@leoosd1o8HSO4) , filtered and evaporated to prPVI/TBR0E/001554
yellow oil. Purification by flash chromatography on
silica gel eluting with di chb®ronet hane/ net hanol /
0.880 NH3 98:2:0.2 afforded the title conpound (31 ng,
The morgéGthe IﬂdrrNM?énﬁpﬂé)Q (deizmg, OBt Hvas. Bike(l Mith tefrahydtofgran (15 mL) and

phenylacét%@%hy?% I_?2 1} 2% 4%%31 % Qfd?dsdréavg%g %) a‘_FoﬁlUt%gm(tét\"a‘hylEro@furan (15 mL) over

15 minutgs. @Ger(tgﬁadcilt)onzuag(pomﬁte fh)e re@tch\lml((t}H.q WQS)aIIO\Qeditgs Hoonin)temperature
for 1h bé@re(tﬁ@@ﬂdﬂoﬁ&‘koﬂlhﬁﬂﬁ)la@wmkﬂy&ﬂe (227 mg, 1 mmol). The reaction mixture was

stirred atr‘:g%réf Br‘jjﬁse%t!rlrg r%vertn qu\ { ? Eggh%lt Ani%!i INRN Eétg}f%d %o %J&?\carbonate
solution (P& 81} er@ijextrﬁcfeti MétA ethy\(arcetatel (10 00 by Fep ww [SEARNIE JRyerps separated,

dried (M&@G‘«,) aftded a’hﬁcévbbkﬁatﬁti% PioGidd ¥ eiRgedsiaPeafticationrbydiash chromatography on
ove at r r

sifca oo\ RS 1t Hped BTl 5ot o0 S Rea p o LR P65t mo

24%) the plug with ethanol and the conbined filtrates and

"H NMRWHQ%M@D@ 59\7%9({2@%2%%70”%? dga’r Qoml Ve, 55){:1Hdd) 4.42 (1H, d), 3.97
(11, o), ST 203 B 21z son haar Le AR H P P hish Red8 am. o

MS (APEA3 284 (vis)af f orded the title conmpound as a white solid
( 110ng, 45% 1H NVR dH (400 MHz, CD30D) 7.85 (1H,
Exampléj') 7. 45 (1H, dd), 6 55 (1H d), 4.29 (1H, m, 3.90
§# 3.30 (1H, 95-2.85 (2H, M, 2.75 (1H 1
5-[(2R,5 5Mft*uimwh°"w?-m3vrcﬂizsz)a"n@4 (MH) Alternatively a
t he norpholine ring may be forped by the follow ng
conditions to provide a m'xtu e df diastereoisoners "
Exanpl e 7b NH
5-1(5S) - 5- Met hyl nor phol i -2 yl ] pyridi n-2-am ne
(di astereomer m xturej,N “frompreparation 1 1 (1.26
g, 5.96 mml) was dissolved in dichloronmethane (20 ni)

The ma@ﬂgi ﬁJrFﬁ‘peZ)gra%ﬁ ho Q@ﬂf:ﬁgt § 34 %oﬁqﬂld‘s%és@)w@@ 'indetﬁa%o D rt), 5% Pd on

rature. he m xtu

carvon [ G A AU GHEIBE DY ISP BRCI S o PP lig, overnt at 1
atmospHeas iThé erdttire vagittidh B8Rd MBugha@ g of Brbacel® exdshiag the @lug with ethanol and

the covalneIa dfdt?glzso %Rmééﬁfﬂg (\A?eré( e@a}q‘%e)d to1h epaféo MR eiPHAfRiASn by flash

[t &red
chromategrapkym iga 98] PHBNIE dtchleromethﬁfée/'a@hﬂw a8 3 B30 atfordea th tte

compouHEH ¥4 &wRiteddolid R108)Y, 48%) (S, S) di astereoners

"H NM es(ﬁgo &@V%%ﬁ)@% %"'7 Q%Hgoﬁ@z@z‘sﬁ@ 539 éﬁ 890 (1H, m), 3.30

(1H, m)42%285@2| (L1275 (1H, m), 101 (3H, d)
MS (ES*) 194 (MH")

Alternatively a the morpholine ring may be formed by the following conditions to provide a mixture of
diastereoisomers:

Example 7b
5-[(5S)-5-Methylhorpholin-Z-yI]pyridin-2-amine (diastereomer mixture)

O/\l
N NH
jone
N

Diol from preparation 11 (1.26 g, 5.96 mmol) was dissolved in dichloromethane (20 mL) and treated with
concentrated sulfuric acid (8 mL) at room temperature. The mixture was stirred for 2 h before being
quenched by cautious addition of water, basification with 880 NH; to pH ~9 and extracted with

HN
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2xdd), 3.95-3.80 (1H, 2xdd), 3.30 (1H, m, 3.10-2.83
(2H, m, 2.75 (1H, m, 1.39-0.99 (3H, 2xd) Exanples 8
wW@pwsA158831 xt ure of the norpholine conpounds fPOIMB2005/001554
Exanple 7b (240 ng, 1.2 nmol) _was dissolved in
tetrahydrofuran (45 m ) and %Po the stirred sol ution
dichloromggarmé@mmheﬁw qgfr@meg PEatieshyere d(lqdagve,wag[[esgmprﬁ@jfa}e filtered and
evaporatéll OB W RdeA Shell i lebHpddiad Bs tLbH aRpEFeobLIRNSY 4bd NK) S) diastereomers
ecthfce the addition was conplete, sodium
respeCN®Y acet oxybor ohydri de (270ng, 1.2 mmol) was added and
'H NMRt sre(40@ Mitzi GR:Q)XE 8 @H| onf,t7.5267 .45t (11, 2xcid)y B6MBLRridr Audhirded8-4.22 (1H,

2xdd), 3@8%@0‘ (@htzxd .329|HV%5“3 MRS FYA f@?@ﬁHaml 1td0e0. 64 (Mt B
wat'er (30 and ext ract di chl or onet hane
(2 x 100 m_) The conbi ned organic fractions were
dried (MgSOM) , filtered and evaporated to provide a
Examples @and 8i| of a ca. 2:1 mxture of transxis

di ast ereoi soners. The di astereoi soners were_separ at
A mixtugsy of iecmgfphalinenpemorRds e HPeBPiant? (P % Frauning! m?és%SSO'Ved in
tetrahydfbffurgfeummkehmwoie diftedQolatd vasfddand B-phenypropidpakiétivida (165 ul, 1.2

mmol) (gx agg) cgﬁt@ﬁét? {t] r%ﬁﬁ!r?fén)a 45 mlL)pr on6e|t5|e addlhon was Eom? Tte sodium
trlacetowwpwdndeZ(Me 1F2etn@n3ﬂ)| was ﬁiideé and gberireactien Nwredlleﬁ (t@,o%'r at room
tem peraM‘g ové@g?w he7so§3/3nt(\nilal§| ev&oratet #hd tHelditutedVith \Zat3|9(36 nf18 afdextracted with
dlchlorowggqan?r? Jfg!l ng.% éhe( fﬂ’nglﬁid o#%&fﬁrfctgag (ij_ia dd?rﬁd 3(%9%84) filtered and
evaporafetith proyide 2 cO( ditdf 4 can)2; 1 RixiLge qf ks og)diaster@®@somers68 ( 2H,

The dia veogoaérs(ﬁéfr'e s@iar&@i bORPPLE) ondd Shik et ADEX @BIME wWlth a mobile phase of
methanda theg@ﬁ?,éj) aBdR/@ e o 1eBlBiReny! pr opyl ) nor phol i n-2-yl]p

yridi n-2-am ne Retention time 7.60 mn 1H NVR dH (400
Exampld/Biddia§ioBob)er1) 89 (1H, s), 7.49 (1H, d), 7.29-7.09 (5H,

; 5. ALt in- Z , 3.72

> “mﬁ ﬁ,“peéﬁ’,ﬁ K (%5”6'{5 qgr'f’mé’{'%%{pi‘gh" Hyp y?%ﬁ o énl'ifﬁ'ez 60- 2. 42
(4H, m, 1.90-1.75 (2H, nb \Si\iigzﬂd) ME (APCI +)
312 (MH) Exanpl es 10 and he di rom preparation
31 (350 ng, 1.3 mol S dlssolve
di chl oronet hane (g, nd to the stirred solution was

ed ncentrated” HZSO4 (2.5 nm). The reactlon
Retentlor?lqgrled'g&i‘éft to stir at roomtenperature for 2 h then
'H NMRyde (45106dHH\CR:08) 8L THo 3 Tatddil i Y -29F7 Qatre r5H) B2, d), 4.40 (1H, d),

3,79 (1H REB NP HF g & Yo Fheradfblso Mo (2H, m), 2.40 (1H, m), 2.29(1H, m), 2.19 (1H, m),
1.88-1.68 (2H, m), 0.95 (3H, d)
MS (APCI*) 312 (MH")

Example 9 (diastereomer 2)

5-[(2S,5S8)-5-Methyl-4-(3-phenylpropyl)morpholin-2-yl}pyridin-2-amine

o

HNT N
Retention time 7.60 min
'H NMR: & (400 MHz, CD;0D) 7.89 (1H, s), 7.49 (1H, d), 7.29-7.09 (5H, m), 6.55 (1H, d) 4.42 (1H, m),
3.87 (1H, m), 3.72 (1H, d), 2.90(1H, m), 2.70-2.62 (2H, m), 2.60-2.42 (4H, m), 1.90-1.75 (2H, m), 1.09
(3H, d)
MS (APCI*) 312 (MH")



10

20

30

5 of 0.880 NH3 to pH 8-9. The m xture was then
extracted with dichloronethane (2 x 50 nL) and the
w@orebitmees extracts were dried (MgSO4) , filt eredI/medos/001554
evaporated to provide a brown oil of a mxture of cis
and trans norpholine diasterdoners (275 ny, 85% M5
Examples B&%nd #P0 (M) O The sanple of m xed di astereoi somers
was subjected HPLC using a Chiral cel OD-H col um,

The diol froMidrepaptias 1 (&S n3d) :10minBiMvablelisastesdvin tdvh@rcemah*}anarﬁi me.) and to the
stirred S(?lg&n@wa%t a@deﬁlc% dnithtSd ¥sB0E S ML) THeX AERlid Afkture left to stir at room

astereo

temperatgio 7241 ) SuEnhRe 1. cauians PERUIBIREIPIAL 6101 Sy b echy f aditon
of 0.880INM td rleNM@, THHM{A.0€ whtithen GRB&INYd Witt8 Biclididmethape T2 4%0 mL) and the

comblneé&s}%c’f %)ﬁre e%ﬁ%lg%(g!: f@%lred %é" é’vza{‘)%r'é\ed ] FFFO%d@Q b‘c;o\H’ 0|Ir9f a mixture of cis

andtranwmhwe@,'istge%ereﬂ% ”}9)85 9. 60- 1. 27 (4H n, 1 07 (3H
MS (ES'50 (1@H96 (3H, t) .0 MS (APCI +) 250 (M) Exanple 11
(di ast ereoner 2)
5-[(2R,58)-4-buty|-5-methy|rmr hol i n-2-y ridin
The sammipigeof IBix¢Rk digsfeliepiponpgrnway 52@9%% Rif NRIRS ad‘FH‘ Fﬁiﬁ‘bow °°'“m“ mobile
phase wis SR PA- HiRarlelwih dibthylamind®. 104 15; a tal ratebof@Bm(/dih. d), 4. 41
(1H, m, 3.83 (1H m, 3.72 (1H, d), 2.90 (1H, m,
2.48-2.40 (2H, m, 1.54-1.44 (2H,
Exa'“p'er6°(gh‘:3tﬂ5)g{"e§gl’ 2H, ), 1.13 (3H d), 0.94 (3H t) MB
5-[(2s, 5%)%!“‘05 msmy(mmyolm Bdhmidie-%@nine
5-{(2R, 59) - 5- [ (Benzyl oxy) nethyld mor phol i n- 2-yI }pyr| din
-2-am neThe norpholine fr pteparation 14 (4.4
9.21 mmol) was di ssol N¥hamel (50 nl _),
hydr oxyl am ne hydroch/@de (3.2 g, 46 mmol) was added
and the m xture heapNéd™Nat 80 OC overnight (~16 h).
RetentiofMfih€6.96@M i Ng to room tenperature the mxture was

il ot RN AR SRR MR, 38 m o5

(1H, m),coo8it Hed), aragami,om) a2 { HhbenweAe-2@Bi(Zd roy &60rtedgriédi min1.07 (3H, d)
0.96 (3 bllfate filtered and evaporated to provide a brown
of crude deprotected 2-ami no pyridine intermediate
MS(AP?‘QZQO@MHTN s boc-protected norpholine (3.6 g, 9 mvl)
was treated with 4M HCl in dioxane (30 nL) and the
Example 11 (diastereomer 2)

5-[(2R,5S)-4-butyl-5-methyimorpholin-2-yl]pyridin-2-amine

0
SN N~

S
HN" N

Retention time 7.20 min

'H NMR: 8, (400 MHz, CD;OD) 7.88 (1H, d), 7.48 (1H, dd), 6.55 (1H, d), 4.41 (1H, m), 3.83 (1H,m), 3.72
(1H, d), 2.90 (1H, m), 2.60-2.52 (2H, m), 2.48-2.40 (2H, m), 1.54-1.44 (2H, m), 1.40-1.32 (2H, m), 1.13
(3H, d), 0.94 (3H, t)-

MS (APCI*) 250 (MH™)

Example 12
5-{(2R,55)-5-[(Benzyloxy)methyllmorpholin-2-yl}pyridin-2-amine
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m xture stirred at roomtenperature for 4 h. The

sol vent was then evaporated and the residue treated
wowrl/12930di um hydroxi de (100 nlL) and extr act BCT/yB2065/001554

di chl oronmet hane (4 x 100 nli). The conbi ned organic

fractions were dried over na@%e3|un1sulphate filtered

and evaporated to a |ligh (e whi ch was

purified by flash chrona R@phy 0 lica gel eluting

wi t h di chl or onet han nol / 880~MNH3 (93:7:0.5) to.

provi de the titla'& und as a light brown solid .

(1.43 g, 51% 1 dH (400 MHz, CD30D) 7.85 (1H,

The morgﬁq\%@e f(ﬁanrgé%_rlatlo% 1)2544 MESEY H;)Zn?ol)(gN@-F SE%'}LFdG |H,)ezha§g1?§0 gh_é é1ydroxylam|ne

hydrochlaﬁrﬁilel (3@)g, 48.rMxaol{ bk arded zhd9the (rikiureneated. SAG30( THovaTRightE~16 h). After

cooling té I]:?%g)% a@ rﬁ?&@?%)éggs )giﬁléedhwﬁ 10% aﬁ%eous KZCO (s)ol:mr?n é100 mL) and
ol ekt bR TR et fesnesur
sulfate, fglered 4nBevapsrbied \tﬁﬁrodﬂés blowa abil Ioﬂcrﬂ'did!:de(oﬂﬂébtafd_z-aramd pyridine intermediate
(3.6 g) propanal (350 nL, 4.8 mol) in THF (150 nlL) was added
g dropmﬁse to the stirred m xture. After the addition
was npl et e NaBH(OAc) .02 g, 4.8 mmpl) was added
This bog-iolgHes m?fpﬂ"P'S‘ﬁ (Shce- BN s A i 8 P o RRPTE 0 L) and the

mixture stifred atarbont GaTPetaUTP &F athUTHe wentwaghiten(evafordtyd afid Be residue treated with

2M SOdILﬂp §+¥&od% é%%@%p%%@%&c&e@%w Wo'rﬂetl’?‘ahg éjl X ﬁ@WLE'Tﬁ‘\g comBined organic

factionsy e ek VRS %?Qﬂeé'u@tﬁufphété fr't@feda?nﬂ EraReERtedlp HlighgRiqungelgwhich was

purified BYORER Uﬁo:h&tlélgibpr(y%mnlm,@elmn@ﬁn}edicrmdnéth@eo g thiaihel/ $8BYNM; (93:7:0.5)
oo QFERP 5 BB IPALESUAT, 0L e, L e
"H NMRC#HH ( é@ﬁaMUng@pﬁP) 6B5 &fiH, A d.4g41H, eidnt7|3ﬁg 24 (BH, m), 6.54 (1H, d), 4.52 (2H, s),
428 (1@%‘}%‘@"(%‘?&)“@%6 3ERHAN A de 8ﬁ0mj\|b|%6(ﬂ5n§ D7ENH, ﬁhe

| de the titl'e conpound as a brown oil (540
MS (ES 1H NVR dH (400 Mz, cosoo) 7.86 (1H, d),
746(1H dd), 736726(5H m, 653(1H d), 4.52

Examplé 23, , 4.38 (1H, , 4.00 (1H, , 3.60-3.53 (2H,
2. 69 (1H1
5-{(2R, 5%-5 [(% éz&lo%ﬁfet@ﬁk-g%yn% éliol%’%}}yl}dlﬂldm% %-g e R
m, 0.84 (3H11) MS (ESt) les 14-17
[ 6- (6- Ami nopyridi n-3-y|)-K- opyl ol i n-3-yl ] net han
ol 5 Dol fron1prepa' 'on 1673(1.4g, 3.9mvl, leq) was
di ssol ved in di chl gedypet hane ( m.) and treated with

T N EREEN A S ———
4.8 mméIEMPRHFAH 50 ALf Was addad ebarse t6 he dieengixtuendee thebadditilewas complete

v B2, o gk e DA B SR e BB o
temperaig® averiglintt1$ He E'&r@hﬁﬁﬁ sheyadi starting, sraderigb @l ganaing, so. additional
NaBH(OAEKI(1 g) was added and the reaction mixture stirred for a further 24 h. Saturated aqueous NH,CI
(200 mL) was added 'and the organic layer was separated, dried over magnesium sulfate, filtered and
evaporated. The residue was purified by flash chromatography on silica gel eluting with dichloromethane/
methanol/ 880 NH; (95:5:0.5) to provide the title compound as a light brown oil (540 mg, 33%)

'H NMR: 8y (400 MHz, CD;0D) 7.86 (1H, d), 7.46 (1H, dd), 7.36-7.26 (5H, m), 6.53 (1H, d), 4.52 (2H, m),
4.38 (1H, m), 4.00 (1H, m), 3.60-3.53 (2H, m), 3.47-3.42 (1H, m), 2.89 (1H, m), 2.78-2.69 (1H, m), 2.59
(1H, m), 2.32-2.21 (2H, m), 1.60-1.37 (2H, m), 0.84 (3H, 1)

MS (ES™) 342 (MH")
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| O magnesium sul fate, filtered and evaporated. The
residue was purified by flash chromat ography on silica
w@eio5a13983 ng wi t h di chl or omet hane/ et hanol / 8BOT/N#4805/001554
(95:5:0.5 increasing polari této 93:7:0.5) to afford
110 ng of a light brown oil the title conpound as a
Examplesii4t@r e of four diastereoi soners. The di astereoi soners
wer e separated by HPLC on a Chiral pak AD col um,
[6-(6-Aminoliridi-phideorapyla0rpHelifBiylenethanot h 0. 1% DEA af f ordi ng .
four stereoisonmers |5 Exanple 14 Stereoisoner 1
(retention tine: 9.50 mn) ¢ antiomer 1 -0 1H
NVR: dH (400 MHz, CD3QOD) 7.86 2:1H, d), 7.49 (1H, dd),
6.55 (1H, d), 440(1H| (1H, m, 3.71 (1H,
m, 3.55 (2H m, 2 n) 82 (1H, m, 2.47
(1H, m, 2.34 (1H, n§, 2. 26 (2H, m, 2.27-1.42 (2H,

Diol fromﬁeg?rg%%ggg(qyghéébm%ﬁgga ﬁaag?lsgo?\geggﬁg c{)rgﬁgﬁgﬁiﬁnhi\ﬁm treated with
concentrafed Gy (e actdid@m)-) at ppmytemperrtgre The miure wassstired af rppm qupperature for
2 h before the-bing duBhchtilby the dddtiof) of 6%, thd) bastie® with 480LEH{ 19 pHLFD., The mixture
was extra%_ebﬂi'\é&hgﬁgflngém%h%t 3e ge{.t"gs%légndstz? rcgrtgglﬂ?al 'apﬁamz ns/grsl\éérg cjjned over
magnesiufy :ﬂ.yfa@i titegasaand eveperazd. 1Tme|mml(e4wwlflem3‘@) cb{omgpg@aphy on silica
gel elutindwith c(léhJNé’{ﬁchari]el Aretharol( 880 N2k 95:520.6 indreBsifidholdriy to 95 77) 5§ tPafford 110
mg ofa lléf{_r'})I'OW? o% of tae ?tﬁ_ﬁomp?ur&g; asm'_&tﬂ%cﬁgyéﬁjﬁftérgﬁ §org%é d.

The dlasgrmsemwowere 4effarged iy i LG o Ch9alpak APn§olymmnwobile phase 20:80

lPA/Hexaﬁ@@ﬁHd) PABRSE AatforbihiMaur Mibdidhfardviz,  CD3CD) 7.86 (1H 1
d),.7.49 (1H, dd), 6.55 (1H, d), 4.40 (1H, m), 4.05

(1H ™, 371(1H M, 3.55 (2H, m, 2.93 (1H m),
Examole4482 (1H M, 2.47 (1H m, 2.34 (1H m, 2.26 (2H,
P 2.27-1.42 (2H, m), 0.90 (3H, t) 40 Exanples

Stereoiso%%%_?;@é’(g%kh%q 5'56%1 HARY érrarpﬁogr{é?lﬂ n-2- yl ) pyr| di n-2-amn

rom ar at| on 950 , 7 mml) vvas
. sol ved _in é Z reated Wt
H NMR: E*OWE%WZa?@ﬂ)@J Wﬁﬁc aH%l“t*? M §-52i1H %ﬁf'? é%é"r)a‘f?ﬁ@” m), 3.71
(1H, m), aBsl (ZHhen)MReB Yrie, B}, i2ra2qdH fray, 2a7f(uK i her.32 (-, MHhe.26 (2H, m), 2.27-1.42
(2H, m) %g@@%itgn was then quenched the addition of ice, then
' jasi 1 ed by the dropwi se addition of 880 NH3 until the

Example 15
Stereoisomer 2 (retention time: 11.90 min) cis enantiomer 1

"H NMR (400MHz, CD;0D) 8(ppm) : 0.9 (t, 3H), 1.5-1.7 (m, 2H), 2.5-2.8 (m, 5H), 3.7-4.0 (m, 3H), 4.05-
415 (m, 1H), 4.4-4.55 (m, 1H), 6.6 (d, 1H), 7.5 (d, 1H), 7.85 (s, 1H)

Example 16

Stereoisomer 3 (retention time: 16.60 min) cis enantiomer 2
'H NMR (400MHz, GD,;0D) d(ppm) : 0.9 (t, 3H), 1.5-1.7 (m, 2H), 2.5-2.8 (m, 5H), 3.7-4.0 (m, 3H), 4.05-
4.15 (m, 1H), 4.4-4.55 (m, 1H), 6.6 (d, 1H), 7.5 (d, 1H), 7.85 (s, 1H)

Example 17

Sterecisomer 4 (retention time: 19.70 min) trans enantiomer 2

'H NMR: 8y (400 MHz, CD;0D) 7.86 (1H, d), 7.49 (1H, dd), 6.55 (1H, d), 4.40 (1H, m), 4.05 (1H, m), 3.71
(1H, m), 3.55 (2H, m), 2.93 (1H, m), 2.82 (1H, m), 2.47 (1H, m), 2.34 (1H, m), 2.26 (2H, m), 2.27-1.42
(2H, m), 0.90 (3H, 1)

Examples 18-19
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pH ~9. The m xture was then extracted with
di chl oronet hane (4 x 50 nL) and the conbi ned organics
waletosd1dmi h magnesi um sul fate, filtered and evREDIBDED01554

to provide the title conmpound as a pale brown oil (700

mg, 79% 1H NMR. dH (400 MHz84CD3CD) 7.85 (1H, d),
4methyﬁs-ﬁﬁP(dal]tmdibhollﬁ-ﬁﬁ)p(yluﬂin Mming. 99 (1H, m, 3.78 (1H,

, 2.92- 2.82 (2H, m, 2.38 (2H, m, 2.28-2.18 (4H,

n), 2.12 (1H, m, 1.62-1.50 (2H, Jm 0.93 (3H, .t) M5

(APClI +) 236 (MH+) The racem c r phol i ne was

subjected to HPLC using a Chir el OD-H colum

eluting with acetonitrile. |Thils dafforded the two

enantioners. Exanple 18 (gn ronmer 1) Retention tine:

5.1 min 1H NVR dH (40 OU%I» 7.85 (1H, d), 6.38
(1H, d), 4.60

99" (1H, 3. 78 (1H
The diol 2rog12pregarg@n @2 }(.éSO,ﬁ'lg ngj g\gmo()z\qu dﬁfolvegl B gi_cQI_oT%neﬂwarlLﬁr%ﬁﬂL) and treated
with con@entrdtdd Balfuridlacid X7 62 Bt Om(tiperairen8 3he Bkiiurd 3tirdfof APGEher 2 h. The

reaction é)ag%qen qilir’_(ih%i\)ﬁx %gﬁllc?w 4%3%'(\@'2@9%@ thg)dn%ﬁﬁs@ %dlt%ﬂ of 386&@143 until the

pH ~9. TheHmixgye was g@n(equactﬁtj witlg dlgkyoremﬂharm (4 )359§1LQ fp_qi thﬁ)combmed organics
dried Wlta Rgnedurd Sulfaid] fitdled add 3%apbridd tobrovide 2t RleldBmpdtird asip, pale brown oil
200 7 (1H, m, 1.62-1.50 (2H, m 0.93 (3H, t) M
(700 mg +) 236 (M) Exanple 20
'H NMR 38 \M80G)Hz 3> D0DBY -85 hibtdhya. 3841 rHABNG Hpmd 131993,y ik (1H. m), 2.92-
Cm) B2sH 1 (afir RITRRE 1] 6201 80 (242RP0.5Y 3H0t 74

282 (ZHnﬁ% ﬁ‘@zﬂ ’8 ssol ved( in glbch?fg?gﬁrret hane % rr? 6
MS (APE; éU v?/lth concentrated sulfuric acid (2 rrL) at room
The racémidpedsrpiidiiewanslibldeedid XIPUC esisd & Chiealcdl D-ld chlumit Rlgting2vith, acetonitrile.

. { t hen quenched the cautious addition
This affogggdv\tégg‘&éngﬂ'om asified by the dropw se addition of

880NH3 until the pH ~9. The m xture was then extracted
ExampléH B ferdinibhergmet hane (3 x 70 nlL) and the conbi ned
organics dried with nmagnesiumsul fate, filtered and
Retentioavtia@obdtnga. The residue was purified by flash
1 I QIR hRG L L il eyt (il trh©3.78 (1H, m), 2.92-
i 5 BB, EB.00) TR T 8Lk, B PECUKE RIS (hlhPa7s (1, m
2.82 (2Himis2.88 &bk %r?e%sz 186H). 21894H. 501 HPAGRP (4 268 G2,
MS(Ap@)(Mh"?? (1H, d), 7.38 (1H, d), 4.41 (1H m,
8-3.70, 2.95- 2 72 (3H, 2xm, 2.57 (1H m,

com et 1 110105 (1 O 2 O 2

Retention time: 6.5 min

'H NMR: 8y (400 MHz, CD40D) 7.85 (1H, d), 6.38 (1H, d), 4.60 (1H, m), 3.99 (1H, m), 3.78 (1H, m), 2.92-
2.82 (2H, m), 2.38 (2H, m), 2.28-2.18 (4H, m), 2.12 (1H, m), 1.62-1.50 (2H, m) 0.93 (3H, )

MS (APCI*) 236 (MH")

Example 20
3-Methyl-5-[(5S)-5-methyl-4-propylmorpholin-2-yl]pyridin-2-amine
H NNy
I Z Oj

The diol from preparation 29 (200 mg, 0.74 mmol) was dissolved in dichloromethane (4 mL) and treated
with concentrated sulfuric acid (2 mL) at room temperature and the mixture stirred for a further 2 h. The
reaction was then quenched the cautious addition of water, then basified by the dropwise addition of 880
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2xd), 0.91 (3H, m M (ESI+) 250 (M+) O Exanples 2 1
and 22 The diol from preparation 24(990ng, 3.9 mmol)
wo®sd1w8dl ved i n di chl oronet hane (10 nL) and PCEE2005/001554
with concentrated sulfuric acid at room tenperature.
The mixture was left stirring5for 2 h before being
NH; untilGheepIe hedrhlaymktbre v thehi eatiaciéd withalical@niethend e3si 70 rat) dagl the combined

organics cl?%d Q’% %'%t ﬁf’n dgﬁfg N'fﬁerg ami_l ev%pgrag'&e ;gb )ﬂaﬁwﬁz ?(1@59 p[nhf?e'a by flash

br one
chromatqseiﬁiabv AR é”'%?r gRAlR Rf@'derthee@ﬂezf\?éwowd@ﬁ a sieafAil s PfrKtre of giastereoisomers
(35 mg, foedyt er ed and t he sol vents evaporated. The residue was

i il Y- DREP R i I REARRY a0 R 38220, ZhberR%on, 2um,
257 (1Hprow2. 5@213ﬁé2lt||m) 8 263HASIHATAD. H @Bl d.IF10 (23, m). 1.184.00 (3K,

oxd), 0.94(#BAr €0i soners (470 nmy, 51%. M5 (ES+) 236 (M) The

[ r€oi somers were split using chiral HPLC on a
MS(ES'&?&Q&@ OD-H colum eluting with 30% 1 PAin O

hexanes with 0.1% di ethylam ne. To afford: Exanple-21
Examplesdi1asided2eoner 1) 25

5-[(2S,59)-4,5-Dieth r phol i ridi
The diol rfrememﬁp%#wm%%mg B q)HV?aWSO'mqy M@bl‘omﬂ&e a@bé*@jj“u and treated
with condent8tet kioifurid) acid7at48onf ldthpeiatire. BhebixiifeHlasdipit strridBfor 2 h before being

cerae ) e Gl b S

then extragigd (Nmp-m:hlgs@gﬁﬁp@a @ 158iralst tbe é@ﬁ@qedzn)*gamcs dried over magnesium sulfate,
filtered and [ the BolPénts 4vapoledt Myé mEYiduB aldsnpudfiedl dypiash dhidmatoarapnge on silica gel

eluting wﬁéguj‘. %l%r'r}lfelﬂ%]\e/t n}eq%?olz Eé? Hhage)é ng\@éo ;?gl\‘_{eéltgg tl%%@gﬁ%? a mixture of

dlastereq@ome@sggoomk—m%,)) 3.43 (1H, m, 3.01-2. 90 (2H, ’
MSES)22§64( H , 2.33 (1H m, 2.25 (1H , 1.78 (1H1
3

The dia goqcmg% 1Hasr'i’Et) Ué:mggglral Q-l% 1c)n a 8h|ralcel(0%_“-l copumn elugl w?th 30% IPA in

hexaneshvith D-19% diptplylameei iaffe®: y| ) pyri di n- 2- ami ne The
am nopyridine imne from preparation 35 (95ng,
0.267mmol, 1.0eqg) was dissolved in EtOH (2m),
Example 21 (diastereomer 1)

5-[(2S,5S)-4,5-Diethylmorpholin-2-ylJpyridin-2-amine

retention time: 4.1 min

'H NMR: 8, (400 MHz, CD;0D) 7.88 (1H, d), 7.48 (1H, dd), 6.57 (1H, d), 4.43 (1H,m), 3.98 (1H, d), 3.77
(1H, m), 2.67-2.54 (1H, m), 1.60 (1H, m), 1.11 (3H, t), 0.96 (3H, 1) ’

MS (ES*) 236 (MH")

Example 22 (diastereomer 2)
5-[(2R,5S)-4,5-Diethylmorpholin-2-yl]pyridin-2-amine

Retention time: 7.3 min
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10% Pd/ C (10ng) and amoni um formate (168ng, 2. 67mmol ,
10eq) was added and the mi xture heated to a gentle

w0 edosaxs9sdr 3h. Further 10% Pd/ C (10ng) and anm@niB2005/001554
formate (168ng, 2.67mmol, 10eq) added and the m xture
heated to reflux for 48h. TI% catal yst was filtered

H NMR: f 406 D2 USH, ) e, o?r’rdw\(vﬂ-‘ﬁla@ﬁs\&ef(m & @40 Them) 3.98 (1H, m), 3.43

ate was ev rat
(4, . oS58 e G B HISAS 1 /B 5 D e, . .00
(3H, 1), 0.68(PH, ddded and stirred at r.t. for 3h. The m xture.was
MS(ES*)eZ\é? ted in vacuo and basified with K2CO3 (10% w' v
extracted with CH2Cl 2 (3x20nl), dried (MJSO 4)
, flltered and evaporated to give a colourless oil.
ExampleR3j s 0i| was purified by flash chromatography on
5-(1-Proildzetidin-gail) pwidin-2canginadi ent el ution from 100% CH2Cl 2 to
90:10:1 CH2CI 2: MeOH: NH 40H to give the product as a
colourless oil which solidified.on standing (21 ng,
419 Tic Rf=0.24 (90:10:1 2: MeOH: NH 40H WV :
vi sual i zati on) M5 ( APGL# 92 (M+) 1H NVR dH (400
MHz, CD30D) 7.95 (1H, ,LJ7.45 (1H, d), 6.5 (1H 1 d),
4.2-4.6 (2H, br s),H8.573.8 (3H1 m, 3.05 (2H, t),
2.45 (2H1 1), 1.3-1 5(2H m, 0.9 (3H, t) Exanples
The amidspy@ind idne from preparatlon 35 (95mg, 0267mmol 1.0eq) was dissolved in EtOH (2mi),

10% PdIC r(ng(%g’) ?ﬁ% %E@@@ ﬁ%égﬁwg‘@ ERARLI foed) Wad a80Hdl ik tre?mikture heated

to a gentierafiyt fepBphbBITHL 30 §9|P)d/0p§9m@. I ZMGIBTHETTAE (P &G A 10°9)
added afd REMBELS BERED DTefRRK forlgh. TAe datavabvhs tesedlofsthalugkdrbioeel, and washed

with Eto\%:ih lﬁtaéet(ej W )ev%qat ) ﬂ%%ﬁ@éﬁg asbldlgtlﬁ'é's's%laﬁlng rr{a?engmlés dissolved in

he™'m X ure was
THF (5na@ HCE ey BYdedand st A ddiof Bbr e mblrg 8@ ﬁ#@m&%'" Vacuo and basted

with KZC%t(fO%\Nﬁ%q‘}Vaﬁ@ e%@ﬂ 2ith 2M20Q8%2pm)t dredqMa80i)¢ Sitered and evaporated to

give a cogqjlf £85; oﬁd!‘hbsyoufvyag i éeﬁ’ rb”ﬁ%ﬁ gérplﬁg%ggr%rﬁ;b%tﬁ‘ﬁma éélle ﬁ g‘fad’i’erﬁgelutlon from

100% CHiCl;Ho Gp2CH T HEDIMaQH: NIDAHIT gige thetperdgrtas a P@oqrﬁeﬁq @l which Sbiidified on
standing as{ eﬁgo;’iz s brovvnaml 51552”2 ghl:)/?r al lgle oD-H
T'CRf-Oc?él(%Hﬂ?k%ﬁ{ﬁg@ﬁ‘%w&ﬁﬁgeﬁb@ﬁ%@)phase of 20% | PA, 80%

MS (APCiex#neMH®). 1% DEA at a flow rate of 80m/mn to

1 g 7L 417 A, brs), 3.5-3.8 (3H,

H NrRER B A . ;?32@2&45 [ JEF ALY 88 (T, PR, or o) 35508 (GH.m)
305(2H\/I-)12245C®30D137 982+de 0.863H. ty . 46-7. 52 (1H n) 6. 58 (1H,
4.40-4.46 (1H, n), 3.84-3.92 (1H m, 3.75-3.79

2.91-2.98 (1H, m, 2.47-2.60 (4H m,
Exampl§ gga"?@g (m 6H) M5 (APCl+) 222 (|\/H+) Di ast er oi somer

5-(2R,59)-4-Ethgitsemethyimorphrelinz2-9ibpyridin-Zylamjsiecs. $425,5Hrd-Ethyi-5-
methy,,gé,gm}ﬁ,f%f,gg@?w%ﬁw dH (400 MHz, CD3OD) 7.88 (1H-

6.56 (1H d)., 440446(m
3. 80- 3. 88

@”w TN

HN" °N HN" N
The morpholine from preparation 38 (1g, 4.17mmol) was dissolved in CH,Cl, (15ml) and concentrated
sulfuric acid (7.5ml) was added. The mixture was stirred at r.t. for 2h, basified by cautious addition of

0.880 NH,, and extracted with CH,Cl, (2x200ml), the organics combined, dried over magn‘es'ium sulphate,
filtered and purified by flash chromatography on sifica gel eluting with CH,Cl;:MeOH:NH,OH 97:3:1 to give
the title compound as a light brown oil (560mg 61%).

The diastereoisomers were separated on a Chiraicel OD-H column (500*50mm) with a mob|le phase of
20% IPA, 80% hexane, 0.1% DEA at a flow rate of 80ml/min to give:
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(1H, m, 3.28-3.41 (1H m, 2.88-3.00 (2H, m,
2.35-2.52 (2H, m), 2.16-2.24 (1H, nm, 1.00-1.08 (m
WG R)SNVBISAPCI +) 222 (MH) Exanples 26 & 27 PCT/IB2005/001554
(+)-5-(4-propyl norpholin-2-yl)-1 ,3-thiazol-2-amne &
(-)-5-(4-propyl norpholin-2-y)-1 ,3-thiazol-2- anmi ne
Diasteroisbéhe? 1 € Zet&tionimel 5. 37rhih i(2aalptie4y (2)5:56) piastprgbisomehol i ne

e by SRR o RIS O o 80 b, BB i m sses
(1H, m), 1{2@&179 (THnmAa 2896-3198 (Tihen)va4Ea160 Yk "er@féiﬂ 8 fRcPtheated to
MS(APCBSE@ M) 18h. The vessel was al |l owed to cool, vented,

Dlastermm%—;rétela%lbrg %B?@{p@?%n%&% @%’?&%glas e %\Q/rgewat er and
'H NMR: §(40e MHzeVx00) aB& (1 H. 6), §i¥-€.58 (b, onn6.66 {1HTﬂ) $. 4ﬁ=a1t‘é“7r( HH) 3.80-3.88
(1H, m), 3"‘9?53‘4“ p‘ﬁ”ﬁﬁ ‘%%%%QQH% 385 '2%‘2?2%5@%-@@4 T )f 4. @@‘xlﬂ 08 (m, 6H)

ofmat’'ogr aphy systemw th a gradient el ution from
MS (APCY9 239 (WH) CH2Cl 2/ MeOH/ NH 3 to 95/5/0.5 CH2CI 2/ MeOH NH 3

to give the Srgduct as a brown oil (Hg). This material
par at e y HPLC on a chiralcel Q) col umm
Example E&S%l 5) with a nobile phase of 70:30 Hexane.|P
(+)-5-(4- mowlmwnhat"eZ-Mlﬁ 18ghiazeliZanivegi & e (t)\ﬁd“'é’ﬁ%ﬁﬂmawé‘l"g“‘z V') k) »3-thiazol-2-
amine Enantiomer 1 retention time 5.140m n 1H NVR (400MHz,
CD3CD) d(ppm : 6.99 (s, 1H), 4.63 (d, 1H), 3.87-3.93
(m 1H), 3.70-3.77 (m 1 02 5(d 1H), 2.78 (d,

1H), 2.31-2.39 (m 2H) m 2H), 1.48-1.60
(m 2H), 0.92 (t, 3H) SAPCI+ 8(I\/I—H) Opti cal
rotation [a] D 25 +48 45N =1. 45ny MeOH) El enent al

To 2- (2-@@8)@?} |az09 @?%g'fo?yl ;ﬁ%"ﬁ’%i& uaﬁn@ég@é@&e‘ﬁg Fuegl (6omi) —78°C
was addgq PusfB| 61m95q33mw11f70 any Neig) (ZBmip FORE. 305 Sp Rl aseate, and
heated tbid08c1@r 180NMNE vbkkdNMRs(£H0RddHZo c68D3 Edted] (appnpartitiobed Between EtOAC

2x200mE) rﬂ'nd m/;a:ger‘ (1§0r8§ ggahlc %E/Bers camgé % é’?gdlé]@ M%E%iargd %&eﬁt ;/Zporated to give
a brown 2H his ma]_emaIZNagghr(omatonghedlomg: [gcq;@or(nﬁapnloﬂ_{)‘,omlgfl@g ochromatography
system witi)a dYhdRerf\Biidioh dRCod Mt oHODIL/MeBH/NHtt& bs/en. 5] @l 1,/MeOH/NH; to give the
product as a brown oil (1.1g).

This materiat was separated by HPLC on a chiralcel OJ column (250*21.5) with a mobile phase of 70:30
Hexane:IPA at a flow rate of 18ml/min to give two enantiomers.

Enantiomer 1 retention time 5.140min

'H NMR (400MHz, CD;0D) 8(ppm) : 6.99 (s, 1H), 4.63 (d, 1H), 3.87-3.93 (m, 1H), 3.70-3.77 (m, 1H),
2.95 (d, 1H), 2.78 (d, 1H), 2.31-2.39 (m, 2H), 2.10-2.23 (m, 2H), 1.48-1.60 (m, 2H), 0.92 (t, 3H)

M/S APCI+ 228 (MH+)

Optical rotation [OL]D25 +48.45 (c=1.45mg/m| MeOH)

Elemental analysis +0.55 H,0 Total MW=237.24

Calculated C(50.63), H(7.69), N(17.71)

Actual C(50.90, 50.79); H(7.48, 7.51), N(17.35, 17.38)

Enantiomer 2 retention time 10.750min

'H NMR (400MHz, CD30D) &(ppm) : 6.99 (s, 1H), 4.63 (d, 1H), 3.87-3.93 (m, 1H), 3.70-3.77 (m, 1H),
2.95 (d, 1H), 2.78 (d, 1H), 2.31-2.39 (m, 2H), 2.10-2.23 (m, 2H), 1.48-1.60 (m, 2H), 0.92 (t,.SH)

M/S APCI+ 228 (MH+)

Optical rotation [oc]D25 -43.56 (c=2.6mg/m| MeOH)

Elemental analysis +1 H,O Total MW=245.35

Calculated C(48.96), H(7.81), N(17.13)
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25 -43.56 (c=2.6ng/mM MeOH) Elenmental analysis + 1 H20
Total MM245.35 Cal cul ated C(48.96), H(7.81),
WORMF/110%Act ual C(49. 05, 49.07), 1-1(7.83, 7.8B0T/1B2005/001554

N(17.00, 16.99) The follow ng preparations illustrate

t he synthesis of certalnlrnéhnediates used in the
Actual C(4¥.Epag.al)j ia¢7.a3f 7.85)eN(I7 00699y exanpl es: Preparation 1

5- Brono- 2- (2, 5-di met hyl -pyrrol -1-yl)-pyridine

2, 5- hexanedi one (46. 2 41 nol s, add d‘%o a- ..
The followdrigRseRpsatigRs wstrftea{h% SYgthasip Pfo%tﬁw?t%ﬁf\r%g'akes 5 i the grepgration of the
preceding@xbmpi@ftd the reaction heated to reflux for 24 hours

under Dean and Stark conditions. para-Tol uenesul fonic

acid (100 ng) was added and the reaction was refl uxed
Preparatipp! g further 18 hours. 8 nL of water was renoved, so
5.Bromo{2112,5limethly PPy rvdld-yisyridihet O room t enper at ure, washed

with water (100 nm.) and passed tznrough a plug of

silica gel, eluting wit ugrie. The el uent was
concentrated in vacuo a g#1 esi due dissolved in"’
pent ane: di chl or onet han :1 by volune) and passed
through a plug of silica |, eluting with

2,5-hexar@@ivha (v5. Ty, ¥ 1onareshatued (dla duspynsial of REimincThkrombeisidine (50.0 g, 0.29
mol) and Yﬁ%sre%?pﬁ; ﬁ%ttéoat[) ehuk g:lr 5@96{9?]&&1& D¥&n ghd S8k bdrigbis, éﬂ@l‘r"él'lhenesulfomc

e solid was recr ﬁtal %
ac (103 e ysekes] P (hegPosion MBS TP RIE D JE 1 kpell BI of waer was
removed,\/ﬁi H@We&ﬁlbh Avak 2doldd @) rookHteMyBrafu O Olkthed GECIvaB) (10@HT1L) and passed

through plgq_ {?G %; eiu?utég? %75 néll;_r‘ ]ﬁ_%?\n/éw% }%rc:arzrrgiaﬂerd(ﬁg?bcughnd the residue

dlssolvec{lq\/peﬂtane cﬁ@prormt@g'@r(b Pp¥elyme) and passed through a plugyof silica gel, eluting with
pentane: &c@}bﬂétﬂaﬂé [161' 632 vElorflé)Tehé BlueywdO bontentla)ed piy waddiorte Jivel § red liquid,

which sowgsggﬁ)a §ta(w§gg ?H‘Eue sgjlf%%sﬁ%&ws}aﬁﬁgd P iso g) Gpgéllwc%l) tb go tl@caqnpoynd as a pale
yellow solies4lrgdmi de from preparation 1 (20.0 g, 79.7 nmol) in
'H NMR LﬁBKAH?L&Q@lgﬁ% @’d&ﬁﬁ%r AA0Po T4 M, &) 7?8@1@@@6) Bigk [RGRN 2.13 (6H, ).

he'reaction was stirred for a
LRMS@W%WP%%W)TOMNMﬁUlgézand 2-chl oro- L/-nethoxy-

L/ -met hyl acetam de (12.1 g, 87.6 nmol) in
Preparafiéii 4 - but yl net hyl ether (40 nL) was added slowy. The

) reaction was stirred af. /8T m nutes and then
2 Ch'”"‘lm{?oér)%'&\%& PEreley )@5‘5@@ e\%{/aas"%gaded The mixture

was allowed to warmto roomtengerature, stirred for 2
hours and the organi c phas ted. The aqueous
phase was extracted w t\h f - met hyl et her and

t he conbi ned organic e cts” were washed with water
(100 nl.), saturated ag us sodi um chl ori de (100 nL)

and 1M sodi um hydr oxi de 0 nL). The organlc
A solutiongpd 2.5 M n-butyl lithium in hexanes ( 5 mL, 87.6 mmol) was added to a solutlon of the bromide

from preparation 1 (20.0 g, 79.7 mmol) in tert-butylmethylether (300 mL) at —78°C under nitrogen over 10
minutes. The reaction was stirred for a further 10 minutes and 2-chloro-N-methoxy-N-methylacetamide
(12.1 g, 37.6 mmol) in tert-butylmethylether (40 mL) was added slowly. The reaction was stirred at -78°C
for 20 minutes and then 1M hydrochloric acid (200 mL) was added. The mixture was allowed to warm to

room temperature, stired for 2 hours and the organic phase separated. The aqueous phase was
extracted with tert-butyl methylether and the combined organic extracts were washed with water (100 mL),
saturated aqueous sodium chioride (100 mL) and 1M sodium hydroxide (100 mL). The orgén.ic phase was
dried (sodium sulfate), concentrated in vacuo and the residual oil purified by flash column chromatography
on silica gel eluting with pentane:dichloromethane:methanol (75:25:0 changing to 0:99: 1 by volume). The
residue was recrystallised from pentane:dichioromethane to give the fitle compound as a yellow solid.
(14.37g, 73%)
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dried (sodiumsulfate), concentrated in vacuo and the

residual oil purified by flash colum chronmat ography
wWo@Roositii98n gel eluting with PCT/IB2005/001554
pent ane: di chl or onet hane: met hgnol (75:25:0 changing to
0:99:1, by volune). The resi Ble was recrystallised
H NMR (4ommm@ﬂcm)resﬁ®mm1blr 9neshase(1tiod)gl. §27 88 €1H, ), 1581 (2H, s), 4.66 (2H, s),
217 (6H.S npound as a yellow solid. (14.37g, 73% 1H NWR
CDCIE% dH 9.1 1 (1H 1 s) 8.34-8.33 (1H, d),
LRMS (efpctogspray3on/g MM 347 5. 91 (2H, s), 4.66 (2H, s), 2.17
(6H, s) LRVS (electrospray) : niz [MH] + 247.
Preparatidnepar ati on 3

mifabir R ey | A e -5-[ (2R) - oxi ranyl ] pyri di ne
22,5 D'ﬁeéh&f E’f'%)'n olpé’k(ﬁg)’%ﬁ?%nly ﬁ%%@nre om preparation 2 (12.0 g,
48.1 mmol ) in tetrahydrofur m) was slowy added
to a solution of (-)-b-c¢hldrodiisopi nocanpheyl bor ane
(20.1 g, 62.5 mmol) in tyl methyl ether (15 ni)
and tetrahydrofuran (3 _) at -30C under nitrogen.
The reaction was stirred for 6 hours at -30 0C and
A solutioh e thesaidtiridenfroer yeparationt 2 ¢ 12 8ty 4% hmnql)7in Aetgahydrafuren {efpnd) was slowly
added td Tgls&emdof by- J&(&ro&i’é&bﬂhd&%%l%rw (2650, rest;)s mmelsemaebdewiwmethylether

eactl on

(15 L) BRSO AP P2 s CoRE0 THCRO D B Bl 18 hours 2130
°C and thén) saifueh sérbdsratedefrahyd&\te‘ (Trdt d168.1 Ganit)UfiokoweT e teyf-péinethylether (50 mL)

were ad@e@aﬁr?ef Pé@%:iﬁﬁ RS atargf*n Uﬁﬁe@ﬁ%ef@m% RS @reﬁé& Wﬁ’f@il\ﬁf 8queous sodium

Tert- |_ether (50 V%? " ouS
hydroxide &1Ai e e stz for A I T S Sfﬁ)i’%%}ﬁde%’l? & aque
phase eﬁc%ted IWIth)ﬂd{HéX lfdilﬁbt.(t)ﬁ&emid}thers(m wk)al eel cahiessuy garicéxtragts were washed

with 1M 88?1685?1 tsodéém g\ycm»}ude gg E &Qtlad" bﬂsf é%hﬁ:l)m @rﬂ:ﬁilde (50 mL), dried (sodium

In va er es ue was puril
sulfate) &rndsgohcantsbigdyn \@arHe ﬁl’ﬁlecggql% Mias @Hﬁlfl%q byiflagh %tpmréfl'mmﬂ?ﬁ/ why AR silica gel
eluting wﬁﬁ%@ﬁ@ﬁe - @éHbRERERS [FanehbffhgZo woaNgy vigurhe) td §iGe Be cloye epoxide (65%

to rude..e XI de (65% b/ w, 11 0
biw, 11. W WHE%\%@S 'ﬂl%gd" W‘?ﬁﬁrﬁ} u”f"f% puri fi c?';\t i on. g)
'H NMR( 400WAz, ,COCEDI 5:39.58 (thH 18)5868- m (1Ur 99, 7?2678207(166d)(119¥ -3.96 (1H, m),

326329%4 m; 223 Zﬁ%{(é@é%(erﬁ s97-3.96 (1H, m, 3.26-3.24

1H 2.12 (6H, s) LRMVS
LRMS (‘f‘%qtfééﬂr%s pYZHI+ & Wﬁ% 3515, [ MrNa] +, 237.
Preparation 4
(1R) - 2- (Benzyl am no) - 1-[ 6- (2, 5-di net hyl - 1H pyrrol - 1-yl
Preparatioyii di n- 3-1 ] et hanol The epoxi de from Preparation 3

“R)'Z'(F 3’? e"gno)'%ﬁd"@qnzy Iqjgﬁa?%l @ﬁ)&ﬁdu%ﬁ%ﬁgl thj t he

m xture heated to 90 OC overgy ght h). After
r on m xture was
0 OC to renove nost

cooling to room tenperat

evapor at ed under high vdcuim at

of the DVSO The re s diluted with ethyl

acetate (150 nL) an shed with water (100 niL). The

organie .
The epoxide from Preparation 3 (2.66 g, 12mmol) was dissolved in DMSO (30 mlL), treated with

benzylamine (1.62 mL, 15 mmol) and the mixture heated to 90 °C overnight (~16 h). After cooling to room
temperature the reaction mixture was evaporated under high vacuum at 60 °C to remove most of the
DMSO. The residue was diluted with ethyl acetate (150 mL) and washed with water (100 mL). The organic
layer was separated and the aqueous layer re-extracted with ethyl acetate (100 mL). "The combined
organic fractions were dried (MgSO,), filtered and evaporated to give the title compound as a yellow oil
(3.29 g, 84%)

"H NMR (400 MHz, CDCls) 8.55 (1H, s), 7.85 (1H, d), 7.35-7.25 (5H, m), 7.2 (1H, d), 5.9 (2H, s) 48(

m), 3.89 (2H, s), 3.01 (1H, dd), 2.78 (1H, 1), 2.1 (6H, s)
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| ayer was separated and the aqueous | ayer re-extracted
with ethyl acetate (100 nlL). The conbi ned organic
wo ea@stiioss were dried (MgSO 4) , filtered and PCT/IB2005/001554

evaporated to give the title conmpound as a yell ow oil

(3.29 g, 84% 1H NMR (400 M%, CDCI 3) 8.55 (1H, s),
Mms (APCITy 8 (HY d), 7.35-7.25 (5H m, 7.2 (1H d), 5.9 (2H

s), 4.8 (1H, m, 3.89 (2H, s), 3.01 ( 1H®L dd), 2.78 (

1H, t), 2.1 (6H, s)Ms (APClI+) 322 (IMH +) Preparation 5
Preparatiph@enzyl - 2- chl oro- N-{(2R) - 2-[ 6- (2, 5-di et hyl - 1H pyrr ol
N-Benzyl-2leHibIdRNL{[2H) 2+ éi(z(é-illirr%_tHW-ﬁlmb?M&tqhwp};ﬁ@iﬂisqm-zlﬁy&lib@eaml}%eetamide

al cohol from Preparation 4 §r22 g, 10 mmol) was

di ssol ved in dichloronethanef(1Q0 niL) sodi um hydroxi de

(2 g, 50 mol) in an aqueaus™g0l n (35 nL) was

added and the m xture stirped N sly.

Chl oroacetyl chloride (.96 ni, 12 nmol) was added

dropwi se and stirry vag then continued at room

t enperature overni (~16 h). The reaction m xture

was then diluted w th>dichl oronethane (200 nL) and
The amingaglegho| frow Freparativhd @28ni18 mraghetasngissoleash i dpideromgihape) (100 ml)
sodium Hy&MBAEX X2 g, Bb Intredleid aanghuemapiuasre@s tril) graéeadaed modvtheoinlxture stirred

. 5 el VR tr indi - ' .
sty iyl e QB PG A A5 b U Poonined
at room tempgratuse PGt (~idy Tiherreastion misturehiasrisn diikied ik gighlgipmethane (200
mL) and WENA0E nv) t THWkgahid ldyBelasabirbie€, akiePMigSH), (Iéd ank s988brated to give
a brown %%%, g)tc.: %g r1é I\FMB gge)ctru% (?nzdic(a ed that caflyrrcﬁ!(tlurséeo CHBIEO%II’?‘IIO e a%%nrﬁgrpholinone
(product ¢faR)padatiBerdy whs fornfe: §oh& mikture tahgr| onTeavpranvitoput furthey pyifieatipn.

Ms (APCT 308/ (MITOERGIE binfie 3 38@HNG okl BrpRbiinbAg) € from
preparation 5 was dissolved in propan-2-ol (100 ni),
water (5 nL) was added foll owed by potassium hydroxi de

Preparatigh/B 1y) . The mi xture was stirred vigorously at room

(6R)-4-Béi2yp 646+ 2)5-dintetieyl-1 Hipg trbl-1-Y gy ridincdy ] noorpimalict3t0ee was t hen
partitioned between ethyl aceta 200 L) and water
(150 nlL). The organic |ayer9wa gr at ed and washed
with brine (150 nL), drje sA 7 filtered and
evaporated to afforag_a dagk orange oil. Purification
by flash chromatogréphly 8n silica gel eluting wth
di chl oronet hane/ nethaxnol 99:1 afforded the title

The crudeORREIEE hoiASprépayatibh 6Waeidiss§IG pibbMNMR (( 40 thLIVhzater CDGIL3 was added

followed gy ’%gtggégh (hg%;r"bm Se) (’g?%&ég"’r(\ghlift&g @9? gtﬁ#@'&; g@(‘;TﬁZIy ggjro&r]'n riemperature over

night. The4eagtian mixtyra Was fapn patitipgeq hetgvegn)ethyacsigte (249 r’ng)ogn:d watgyg150 mL). The

organic Iéﬁsjwé)sebﬁa{e@@ﬁa Whsh38 ith Mkha (159 RpRAdd MSO,), filtered and evaporated to

(
s o A by A Bl g, anorencrene
methanop®® p aifartiedihe Gtig @mpguny as ageBwaidbdre)was di ssol ved in :
'H NMRYEST RRYIEOEL 24 @408, %9 (@), 7.30 (BH, m), 7.20 (1h, d), 5.89 (2H, s), 4.89 (1H,
dd), 4.76 (1H, d), 4.63:4.42 (3H, m), 3.49 (1H, 1), 3.38 (1H, dd), 2.09 (6H, s)
MS (APCI*) 362 (‘MH‘L)

)

Preparation 7
(2R)-4-Benzyl-2-[6-(2,5-dimethyl-1H-pyrrol-1-yl)pyridin-3-y[]morpholine

7/ "N N
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cooled (flask in ice/ water bath). Lithium
al um ni umhydride (1 Min tetrahydrofuran, 10.2 ni,
waoz/1myed ) was added dropwi se and after the apii/IB2005/001554
the reaction mxture was allowed to stir at room
tenperature overni ght (~16hY! The reaction was
The morpﬂﬂl&mﬂﬁ&ﬁan Byepbiz@orc@ (B 4703) 6 sankdolf ivas disfovEMirs @ttahydrofuran (100 mL) and

cooled (ﬂa |n lce ﬁﬁex%mkluhﬁﬁniﬁ*@ﬁhﬁ& i’:’ﬂr%lh}%é@? ro(‘uléfg 1U‘2)m|§1q8 2 mmol)

was addeddiﬂmnsetqﬁ\é a§Pan p@dlqoa)t,l'&regc@%mﬁtgg wag 2|lQupd e &4 Wtemperature
overmghtqnm?\m@%a@h&dwé@q@hmu @ tHehaufidut lagditamngFolivhsbdasn Bydroxide (10 mL)

then dllu%((i MItR msa? r.,(1§)2 ?%aﬁj (s}t?r%ﬁ}or %IMBteg 4\9&9 '\%%t (ie d%AL) Esmaggadded the

organic Ie(ygr}—’,:epgr)ated,a,dr@g qurmng% ang e@zg;m(aiq;qi tocp[ovudg the lt[ﬁ_qzon{pj)undgasea yellow oil
(2.09 g, 3.0 (1H, d), 2.8 (1H, d), 2.35 (1H t), 2.19

H NMR é&%?MI—Fz) cnlryls SPHL. §) 7 MR BC B) 58248, ¢M 1k, &' 8Ba8RL) s (1, ),

4.05 (1H,(d2.S)2 QH(t], BBRRH28){ B0 (1], B- 1B (isk By P38 Hpr £-09 (1L 91%?)%‘1 8)
MS(ApCmg‘;gth*Z hydroxyethyl} am no) propan-1-ol The epoxide
frompreparation 3 (5.4 g, 20 nmol) was dissolved in
(50 m.) together with (S)-2- am nopropan-1-ol
PreparatDN%D , 20 nmol) and the mixture heated at 90 0C
(2S)-2- ({(QRBQ{H @tseDiethyl-18-piirol-1Aflipgridio Seiii-2rhy droxyedieyt) amino) propan-1-ol
tenperature, the m xture was eygporated under high
vacuum and the residue purifi e hy flash
chr omat ogr aphy on silica gel 'ﬁ' ng with
di chl or onet hane/ neth noI ncreasing polarity to
90:10) to provide the)j corrpound as a- pale yell ow
oil (5.0 g, 75% PrepaL tion 9 Benzyl
(2R, 55)-2-[6-(2,5-di nethyl -1H pyrrol -1-yl) pyridin-3-yl
] - 5- met hyl nor phol i ne- 4- car boxyl ate The di ol from
The epoxidesfrem @raperatian § 55.4) 9, 201mel) wap dissqieast i DMSSR (RO9gmb)rfogether with (S)-2-

amlnopréyaﬁhloﬁz%tzbaﬁ‘rﬁolﬂ Y thd-hixndndatericdt @0 °®ﬂot/é'rnﬁﬁtl’(éa)’ 116 h). After cooling to
oro

e Ay, 00, S OIS e o
chromatdgrddhy by sitieaf gait elufrgiwity dqblenomhﬂadnéjynettﬁaeola(%ii incrgasiod paiayity to 90:10) to

. ' e 0g VB®yM xture was extracted
prov'det\ﬁmg?tl?%g}n@%%%nggﬁgé (Og@ Q.JLOO 271_) and the conbi ned
organic fractions dried (MySO 4) , filtered and
Prep aragy,a@orat ed. The residue was purl fied by flash

romat o a il |
senzy! GRERT Buob e B Bt R ey Jo o Epoeytate
CBz-protected internedi ate as a Ilght brown oil (2.56
g, 35% MsS (ES+) 446 (I\/NaJo 422 (M HH)A
sanpl e of the above CB (2 g, 4.7 mmol),
was dissolvedintgune(so ) together wi th
4

tri phenyl phosphi ne mmol ). Dii sopropyl
azodi car boxyl ate ( m., 5.6 muvl) was added

The diol from preparation 8 (5 g, 17.2 mmol) was dissolved in dichloromethane (60 mL) and treated with
benzyl chloroformate (2.72 mL, 19 mmol) and triethylamine (2.65mL, 19 mmol). The mixture was stirred
overnight (~16 h) before being quenched by the addition of 2M sodium hydroxide (100 mL). The mixture
was extracted with dichloromethane (2 x 100 mL) and the combined organic fractions dried (MgSOa),
filtered and evaporated. The residue was purified by flash chromatography on sifica gel eluting with a
gradient from 25% to 60% ethyl acetate in pentane to afford the CBz-protected intermediate as a light
brown oil (2.56 g, 35%)

MS (ES™) 446 (MNa")

MS (ES") 422 (M-H")
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35

dropwi se and the reaction mxture was left stirring
overnight (-16 h). The reaction m xture was dil uted
wowral/1vEser (100 nL) and extracted with ethyl BCEIBRDE/001554
(2 x 100 nL). The conbined organic fractions were
dried (MgS™4) , filtered and 7dvaporated. The resi due
A sampléas$ tha ibovel cmi dooyectddasidl (od) “ommimeiy s tjssavedsin ftelemmed@) mL) together with

tnphenyﬁhgstpb ?(’("b h 520 %8 1)h>Huso%F(1%g|a£z%d|!c{a}b BE ;’IGIZt %Lafsfé)mwol) was added

npoun

sropvig Pt s tuGONCaToR S8 UGN ErIES) JF DR Vs ditted it
water (10§ elrrLf}iamd@dr&cte&wm €Ay bestatd & e 1600gE) Mies com diredtdnganid ftactions were dried

(MgSO4g(%ﬂgrecli" arad evahéjrgted Aﬂ\ QQ’ duWaq\;btﬁnﬁ)Jd fa?i{ bh'?'lamét%gltaeﬁy & bikc gel eluting

rres on approxi mate yield of
with 20%65;}ayl gqqtaNMIq pegtang Aq)gfqu%@\e t@@p@ym@dgg a(cj_erqr oa)(1 68). 1§IONMR shows the

sample (tbFsonffh) ~3 7eq3ﬁal3nt27of(£llsbprcb'@yl hydrazne 1 Hditartdxyldie 8@getidH, with the title

compou(% '_T hUﬁf?O"é %yﬂeé% ﬁf m ngegal %JIE% tlt%) cﬂﬁ’?%ﬁ éo}r{ésprggdmgﬂt? 98 apPrOXimate yield

of 36%.s), 1.37 (2H d) M5 (ES+) 406 (M#) Preparation 10
H NMR? 5& @roﬁmlﬁkocﬁléq g65 1131, Wi, )r-80- (WH&W?WW@H Ae- 71 CaHD )X B.88 (2H, s),

515 (GBS L0, A o O B B2 AT SASRRp Tl 20 . . 17
(2H,d)ytreated w th hydroxyl am ne hydrochloride (600 ng, 8.4
MS(ESﬂg%EKI}II gd the mxture heated at 80 OC overnight (-16
ttrdcooljl tn% to ro(cj)mterrperat u][e ghg s?: vent was
evaporated an e residue was purifie ash
Prepargfigioiat ogr aphy on silica gel el 8t| ng wit hy
2-(6-Arflin 6Bl 6diA.38/) L5 8thly NmBEIhb AWe4-cAibiokylicraediengylpstaar i ty to
2% to provide the title conpound as pur pl e col oured

oil (410 ngy, 95% . 1H NVRQ 400 Mz, OD) dH 7.91
(1H, d), 7.43 (1H dd)~% 'n), 6.52 (1H,
d), 5.13 (2H, 2 x d), 14.79 (1Hp m), 4.12 (1H, n), 4. 04

(2H, m, 3.37 (2H, , rfL3O (3H, d) M5 (ES+) 328 (M)
MorphdRne fram adrépearetidd 9 (680 mg, 1. mmol) was dissolved in ethanol (12 mL) and treated with

hydrox%grf%? %‘ {chll%ﬁ% g?(g %fm ra'n&i tHa- r%xt)élle)hegteméfjé@w Bldigrt &16 h). After

opan fr omp ar at I on
coohngsmsoommn)pemge dhgse@lve@dW?ﬁw RS 2B F%%\?Léed Wi (Rrfied by flash

chroméwﬂéﬁh&)bltn s gelf‘éﬁﬂm@mh archid@methaie th methénof B%nimolepsiagdolarity to 2% to
ure heate 16 h Af t

pm"‘dectg‘?) ”mrf;@mp Sungsr%pugl c&oﬁ? il %g(@é%d; b%}ent( was )eva or Ztr ed

"H NMRA400t Miez, ICEsOBLE mmbm )i T4 Hyd), 7 331 %H?%ﬁﬁt%égéﬂﬁhﬁ) 5.13 (2H, 2 x

d lne t eso@atd)ane/ met hanol /

)47 g‘(‘)ﬁhb-lgc‘?éw gligf' Eg?g]gmgdr?g@%Warlfgﬁtdg 82:17:1) to

MS (E$) 8% @&t he title conpound as a |ight brown oil (670
g, 95%

Preparation 11

(28)-2-{[(2R)-2-(6-Aminopyridin-3-y|)-2-hydroxyethy|]amino}propan-1 -ol

H
oH "

HN N

The diol from preparation 8 (1 g, 3.35 mmol) was dissolved in ethanol and treated with hydroxylamine
hydrochloride (1.2 g, 16.75 mmol) and the mixture heated at 80 °C overnight (~16 h). After cooling to
room temperature the solvent was evaporated and the residue was purified by flash chromatography on
silica gel eluting with dichioromethane/ methanol/ 880 NH, (85:15:1 increasing polarity to 82:17:1) to
provide the title compound as a light brown oil (670 mg, 95%) ‘ :

'H NMR (400 MHz, CD;0D) 8,7.91 (1H, s), 7.52 (1H, d), 7.6 (1H,d), 4.72 (1H, d), 3.67 (1H, d), 3.45 (1H,
m), 3.1-2.85 (3H, m), 1.15 (3H, d)
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1H NMVR (400 MHz, CD3OD) dH 7.91 (1H, s), 7.52 (1H, d),
7.6 (1H,d), 4.72 (1H, d), 3.67 (1H, d), 3.45 (1H, m,

w@2521985 (3H, m, 1.15 (3H d)M5 (ESt+) 212 ( M&)/1B28¢5/001554
(MNa+) Preparation 12

(2R) - 3- (Benzyl oxy) - 2- ({(2R) - Z3t 6- ( 2, 5- di met'hyl - 1H pyrr
MS (ES'P okt ) Py sy 3-y1 ] - 2-  hydr oxyet hyl } ami no) pr opan- 1

-ol The epoxide frompreparation 3 (5.4 g , 25 nmol)
Preparali§ib1 fli ssol ved in DVBO (50 ni) toget her W|th (S)-2-.

am no- 3- benzyl oxypr opan- 1- ol nmol ) and.
(2R)-3-(Benaylart2({@Rha4¢ 55@%%&%%\%@% dc'bavﬂfa h) .

hydroxyﬁfl‘&f}&mﬁﬁﬂirbw-‘-@l roomtenperature, the m xture was
evapor ated under high vacuugyto provide a brown oil
~12g of desired title conpoun d .cont ai ni ng sone
resi dual DVSO but of suffl nt °pur to use in the
subsequent stage w t hopts pu fication. 1H NMR

(400 MHz, CD30OD) d}%&% 4I(1H d) 7.99 (1H, dd),
7.25-7.22 (6H, 1N(2H 's), 4.51 (2H, ™,

3.67-3.45 (5H, 1-2.81 (3H, m, 2.03 (6H, s) M
The epcﬁiﬁ)om;& agér;tﬁ;&n l%; (%%5 ?55' rﬁmor?lgaié ﬁ{g%m\%ﬁhb{'wso 150 mL) together with (S)-2-
amino- 3(b2nylodyqai@:taﬂ-);l|-ql 1@0@,27@ mr%/_ql) and the mn?l ur?e ea ed ]a 502 % overlnght (ca. 16 h).
After coMlnb ﬁlylrobﬁllté}nﬁeryﬂu}e Mﬂm@w@tdeo}med raderhigh Finauanto devide a brown oil
~129 ofI c#sngﬁ {}{F o‘f ar %t%rllt%) ﬁ‘i % I??@%?L%Jt%%ﬁfﬁ&éﬁcﬂuﬁ@qo use in the
Subseqwnta’t@efwm)uﬂwrthér puifipdiRat e (5. 52 g, 25 mmol) and the

'H NMF%&S MAHE &3,005 %.98%& ({@Wﬁg‘éfrmfoﬂs T 50X L6, Bt5.§128, 4))4.51 (2H, m),
action ed with 10% aqueous

3.67- 34@2@@“)5%1311?(86&3"( 2@02 9{56"' %he organi ¢ | ayer separated -

MS (ESgride e aqueous | ayer extracted wi th di chl oronet hane
(2 x 300 nL). The conbined organic fractions were
dri ed over magnesium sulfate, filtered and evaporat ed.
Preparafion 18esi due was purified by flash chromatography on

tert-Bufil f(1/2- (ﬂshzyﬁixys HQBydﬁbNheﬁ@‘PféﬁM}ﬁ(iR)@fEt-(atsaimathpls‘rﬁ-aymol A-
of eluent to 50% ethyl acetate in

yl)pyrl%ﬁygﬁ@yp%&ﬁﬂ"@g[}aa%ﬁlga&e, tle corrpound as a pale yellow

oil (6.2 g, 50%yield over Dteps frompreps 12 and
13) 1H NWR, dH(4OO MHz, Cgash™§:- 1H, d),

8.04-7.95 (1H, , 38- 5.81 (2H,.59),

5.05 (1H, brm 4 (WS\@%H brm, 3.83 (1H,

brm, 378360(5 N3. 44-8 35 (1H ), 2.05 (6H,

s), 1.44 and 1.40 ( two singlets) M5 (APCl+) 496
The crth\ze/I# <.)>I fFo?rPWeBéHa%h Jrﬁ1 (109, ~25mmol) was dissolved in dichloromethane (150 mL) and
treated with di-tert-butyl dicarbonate (5.52 g, 25 mmol) and the mixture stirred at room temperature
overnight (~16 h). The reaction mixture was diluted with 10% aqueous K,CO3 solution (200 mL), the
organic layer separated and the aqueous layer extracted with dichloromethane (2 x 300 mL). The
combined organic. fractions were dried over magnesium sulfate, filtered and evaporated. The residue was
purified by flash chro'm'atography on silica gel eluting with 35% ethyl acetate in pentane increasing polarity
of eluent to 50% ethyl acetate in pentane to afford the title compound as a pale yellow oil (6.2 g, 50% vyield
over 2 steps from preps 12 and 13)
"H NMR; 8, (400 MHz, CD;0D) 8.55 (1H, d), 8.04-7.95 (1H, m), 7.38-7.23 (6H, m), 5.81 (2H, s), 5.05 (1H,
brm) 4.54 (2H, m), 3.93 (1H, brm), 3.83 (1H, brm), 3.78-3.60 (5H, m), 3.44-3.32 (1H, m.), 2.05 (6H, s),
1.44 and 1.40 (9H, two singlets) °
MS (APCI*) 496 (MH")
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fert-Butyl
(2R, 5S) - 5-[ (benzyl oxy) net hyl ] - 2-[ 6- (2, 5-di net hyl - 1H py
WO e@bA15993 ) pyri di n- 3-yl ] nor phol i ne- 4- car boxy| BCEIBR0&S/001554
diol frompreparation 13 (6.2 g, 12.5 muol) was
di ssolved in toluene (100 m®» and treated with
preparat.bﬁhphenyl phosphi ne (4 g, 15 nmmol) at room tenperature.

sy 3P SBAPESTARTREN 2 o BRIt
carboxylagger ni ght (~16 h). The reaction m xture was then . '
diluted with water (200rTL m organi c | ayer
separated and the aqueous I %}@ct ed with ethyl
acetate (200 niL).

Ic |layers were
dri ed over nmagnesi ate Of ered and D
evaporated The reskldue mas purlfled by fl ash

t t t.h
e ol EUROBLOSERRNE 91 SLIJ 68 s St b A S vt i
tnphenylpamimee(mgn 1pemai)na rbom peroparaieret Disopriopylazodioarpaxyiate al&,‘\Da (3 mL, 15

mmol) w E prgg aﬁd 91§8n71§§@'|_e é?g%ﬁt@é\/éﬁ%ﬁ (M'ézh) f&Gleddtion mixture was

then dllutequsqlth g?ter &0 91 2th og)amc }]_aygr6seearp;ed ﬁi‘d the %Jgectui :i_?yerdextrgc%ed with ethyl
acetate (400411 Hhe dombie? Srgabld, lagdrs werd Ari¢d Hyvemmnagne8Rw3 s@@te, fitered and

evaporate HZ @é‘du% wgggu(rﬁl/gh gﬁgsh cgro toﬁra&@)—&n §I)ca gel eﬁﬁ’lné \%’I‘! 10‘5/) ethyl acetate

repara
in pentang jrRyeaging BalAGY (01674 etizyl[a{?ftzﬁ)m penfase (e ProVige HgtiHg pempound as a clear ol
(449, 740Hpyrrol -1 -yl)pyridin-3-yl]-2- 0 hydr oxyet hy |} (propy

o v A GRATa b B, JOEoE T8 o LRI A 0 v o

4.96 (1H,pmop.8R &1 H, @1 .4154rtH, d).54.26(Tbl in), 4118 (NABM(III- 68 @B, @b 3§0 (1H, dd), 2.12
(6H, s) 1J4§(gHrgjml) were added. The reaction m xture was
rr'ed, at roomtenperature overnight (-16 h) and then
MS(APC&bﬂ)BéWE's were evaporated. The residue was purified by
flash 5 chromat ography on silica gel eluting with
Preparatiincisl or onmet hane/ net hanol/ 880 NH3 (97:3:0.5) to

(2R)-3- (%B%&Eﬁ-z r{gﬁ )g’i @(gs\cfgfﬁgﬁyﬂﬁH Piredi1. dlﬁ;@hdnhfsompz oi | still

cont am nation from
hydroxyqthﬂ}(prqnyi)auslomrarg@ 185 g, corrected for DMSO ~2. 95g

of product, 89%yield) 1H NMR dH (400 Mz, CDCl 3)

8.52 (1H, d), 8.81 (1H d 2 (5H, m, 7.17
(1H, d), 5.86 (2H, s), 4. HE >l4 54 (2H, s),
1 R{S 2.88-2.95 (1H, m
(6H, 1.50 (2H, m), 0.87

3.48-3.68 (4H, m, \3.
2.82-2.55 (3H m, /2507
(3H, t) M5 (APCl +) 8 (M) | 460 (MNa+) Preparation
The crude6diol from preparation 12 (3g, 7.6mmol) was dissolved in dichloromethane and propanal (1.1
mL, 15.2mmol) and NaBH(OAc); (3.25 g, 15.2 mmol) were added. The reaction mixture was stirred at
room temperature overnight (~16 h) and then solvents were evaporated. The residue was purified by flash

chromatography on silica gel eluting with dichloromethane/ methanol/ 880 NH; (97:3:0.5) to provide the
title combound as a iight brown oil still containing ~3 equivalents of DMSO contamination from the
previous stage (4.5 g, corrected for DMSO ~2.95g of product, 89% yield)

"H NMR: 8, (400 MHz, CDCls) 8.52 (1H, d), 8.81 (1H, dd), 7.38-7.22 (5H, m), 7.17 (1H, d), 5.86 (2H, s),
4,72 (1H, m), 4.54 (2H, s), 3.48-3.68 (4H, m), 3.16 (1H, m), 2.88-2.95 (1H, m) 2.82-2.55 (3H, m), 2.07
(6H, s), 1.50 (2H, m), 0.87 (3H, 1) '

MS (APCI*) 438 (MH"), 460 (MNa")

Preparation 16

(2R)-2-[[(2R)-2~(6-~Aminopyridin-3-yl)-2-hydroxyethyl](propyl)amino]-3-(benzyloxy)propan-1-ol
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(2R -2-[[(2R) - 2- (6- ~Ami nopyri di n- 3-yl ) - 2- hydr oxyet hyl ]
(propyl)am no] - 3- (benzyl oxy) propan- 1-ol The diol from
w@e@pat®si on 15 (2.95 g , 6.7 nmmol) was di ssol RedIB2005/001554

ethanol (50 m _) treated wi th_hydroxyl am ne
hydrochl ori de (2.34 g, 33.7 ') and the m xture
heated to 80 OC overni ght "&6 h). After cooling to
roomtenperature the soI ven apor ated and the
residue purified by f Nomat 0 phy on silica gel-
eluting with dichl oro t hane/ thanol / 880 NH3 :
(95:5:0.5 increasiny pu arlty 9 1:9:0.5) to afford

The dloF h@mt brtebﬁ' WQU(Q@S 637 |n‘1rﬁ$ﬁ wR§ QiSoled! in( etﬂanoﬂ (5]) mL) treated with

hydroxylfrrj_lm hwychlepdg &2 # @fﬁ(@@ol)rﬁnd the %ﬂftur(a%qatgé (o} 804 C50)/e 411921&(%6 h). After
cooling (8 Hporm) tenthebdurd. the foMeints Mvere3 e@porateH, anm) the2 rgspug2plrified by flash
chromat A%DCH% §§835 ’\)f_lglhgng r‘Qn’zh &cfé‘g’roﬁw 1 nen%etr%nal7 8§33 N,Hg,t(bs Mo 5 increasing

Prepar at i %
polarity t5_93|9(9 toaffop @eaﬂwwgqmdla@radw QS‘PW“PW §9.4% rn}%)ét hyl pyri di

'H NMRNS, ?ApoArmmwfﬁaabDwez 4rHye, y4eyH| 6d)NE3d-T.00 B, @ a6 bY (1H, d), 4.57-4.44

V. n
o, m) SR PRl B P o 52 1 B0 AER i 7 o v
MS ( AP(Pia)ri’@Ot(MHu)eB@(MNaf)om c acid nonohydrate (50 ng) were
added and the m xture heated at reflux with a
Dean- Stark apparatus fitted. When coll ection of water
PreparafigndZq t he reaction mixture was cool ed and dil uted
5-BromuM2t(R, 5uiiih ethy (-H0-pyrirg - 1aytiet-thethyimyridines K2CO3 sol uti on (50
m.), the organic |ayer was separated and the aqueous
| ayer extracted with ethyl a e (200 nL). The
conbi ned organic fracti ogs dried over nmagnesium
sul phate, filtered and ed. The residue was
purified by flash chroma raphy on silica gel eluting

2Am|noV\%hyé) 50/ Igyr% i%tr@ﬁrgalggo %g@ 58 %@Elg%{i&%&h}ghﬁ‘ toluene (100
mL), hekA@R, Melpne(c@)@l , 8. rﬁmol( apf pgl)a-tolqeng ;|_sukfo_[1pq ac@) mogof‘gg)ratez(ﬁo mg) were
added a?mh thg nﬁﬁu(e:gllﬁiate%) at rgﬂugeSMﬂwﬁaHDeﬁ Stlé@ :{pE&’eth)s flﬁ&y WM doliection of water

ceased 5‘9}5 %@%‘%b@{t‘tg{e évaf ggpl e}(\d g?lg%p Wym watelr (@1 TL)Wé\g qél/ aaqaeous K>COj; solution
(50 mL}s trmvwrgamcolayér-vmscqeyératad Ao thecanoeoud GerextrpcteQwiivethyl [acetate (200 mL).

The coﬁg e@%?gaﬁ@%c{t idns Were di eéongfol'nagr?e@ﬂan dubhbte! HRRAR ar‘id eMporated. The

to stir at roomte r
residue R GUTIe0 DY JOReBTORAAGEPBAD DT R b P eiiaip impertene o
afford et ti@\eorh2ound 20 @ patk yelloBroil (i2g,(©5@) nl) was added to the
a I epe 1 (
GBS 0G0 S0 BN IR R i
MS (ESf') 267eMEt) and sol vent rem)ved in vacuo to give 62.7g
(81% of title conmpound as a clear oil.TLC Et CAc Rf

=0.5
Preparation 18

4-Propy|morpho|in-_2-.one

OY\N/\/
o)

Methyl 2-bromoacetate (50 mL, 0.54 mol, 1 eq) was added slowly to N-propylaminoethanol (§2.4 ml, 0.54
mol, 1 eq) and Et;N (75 ml, 0.54 mol, 1eq) in foluene at 0°C and allowed to stir at room temperature
overnight. Water (1 L) was added, and the mixture extracted with EtOAc (2 x 500 mL). Brine (500 mL)
was added to the aqueous layer, which was re-extracted with EtOAc (2 x 500mL). Organic layers were
combined, dried (MgS0,), filtered and solvent removed in vacuo to give 62.7g (81%) of title compound as
a clear oil.
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MS (APCl +) 144 (M) 1H NWVR (400Mhz, CD30D) dH 0.9
(t, 3H1 1.4-1.6 (m 2H), 2.3-2.4 (m 2H), 2.6-2.7 (m
WQk)0518985 (s, 2H), 4.4 (m 2H) 5 Preparation 1BCT/IB2005/001554
2-[6-(2,5-Di et hyl - 1H pyrrol-1-yl)-4-nethyl pyridin-3-y
|']-4-propyl nor phol i n-2- ol THE br onopyri di ne from
TLC EtOAmrRSg@lat i on 17 (5 g, 18.8 nmol) was dissolved in THF
M/S (Apd§q4m|., nd cooled to -78 0 OC. To the stirred

e G B 0L PYRE ) LM AR 3 . 0,

4.4 (m, 2ponpl et e nor phol i none (from preparation 18) (2.7 g,
18.8 mmol ) was added as a solution in THF (20 nL) and
Preparatfohqgreactl on mxture left stirring at -78 C for 1 h.

eacti on was theneguenched t he addi an
21625 DINSiide Bepv ol - REEIV T oy B 6P PUoTRnp I 278
extracted with ethyl acetate (100 nlL). The organic
fraction was dried over magnesidm sul phate, filtered

and evaporated. The residue purified by 5 flash
chromat ography on silica ggl IQti ng with 35% et hyl
acetate in pentane increa§i ng| folarity of eluent to
40% et hyl acetate in p ne % afford the title

conpound as a pal e yel oil ( 1.95 g, 32% 1H NWR

The bron‘?:%‘dé}lg(?romgﬁ'%of%h 13&5 1Z§ W %}_ﬁltssg eQIQn (l'ﬂiH (8(55%1_) aﬁtd%@oled to-78
°C. To thg stjygad(sglppowas Zddgg dr(om\mse tﬁ@t butghtggm (@4—[“'—@37 7 ng:@ @ngeyhately after the

addition \%éésgio_rlﬂkgesrg ﬁ/(lj—llﬁjé'% (fiShh, prébar'é&)n(@ﬁ(z 7q,,18@. o) 3ks atided@sMSolution in

THF (20 p_LP Br_l(%’[é? e %W%wﬁg & %%ga}r%g:,agrml%yprﬂ 2 mrﬁwuﬁg MER tkﬁngu?/nched the
addition br] seurfité®aduedn NyieTilvglulidnit@pyll)) then ediaetet avitblettyl detate (100 mL). The
organic f%gtr oqué\ls/ BQA el %P&sﬁﬂ@@h%@lé@d bt e%ép&rateé 'Bnmghx)e WSpurified by

flash chrerpafpaseR 6P él‘i‘ﬁj@?' e@t"(ggo*b 3phe hﬁ@C@atﬁfﬁmnt%&é”%%@él pplgrity of eluent to
40% ethyll Béxtatd in béﬁdnéﬂo)dffdfd&h@’lﬁtle b@mﬁﬂmaad yemew oibt1.95rd, BE%IMasS

L

(1H, m), 6B OMH, de, Z.8D01 Hyin), 26003k 1266t (A t™h), aloéﬁﬁlrbr&)n’e%@Hem) 0.97 (3H
1) (2 x 100 nL). The conbi ned organic fractions were

dri gver magnesium sulfate, filtered and evapor at ed.
MS(ES'T%OW&H due was purified by 0 flash chromat ography on

silica gel eluting with dichloronethane/ nethanol/ 880
Preparafibd820/ 96: 4: 0. 5) to afford the title conpound as a

1-[6-(2, 5%&@5&?111%# L)%r;f&-’éyl%g nzemlp@.duﬁ H. sd}ig'\égt(z( gﬂ%ggg’ih%?p iblethanol

m, 3.67-3.58 (2H 1 m),

&biw .

The morpholinol from preparation 19 (1.95 g, 5.9 mmol) was dissolved in ethanol (25 mL) and water (10
mL) and sodium borohydride (900 mg, 23.6 mmol) was added to the stirred mixture at room temperature.
Stirring was maintained overnight (~16 h) before the reaction was quenched by the addition of saturated
aqueous ammonium chloride (100 mL) and extracted with dichloromethane (2 x 100 mL). The combined
organic fractions were dried over magnesium sulfate, filtered and evaporated. The residue was purified by
flash chromatography on silica gel eluting with dichloromethane/ methanol/ 880 NH; (96:4:0.5) to afford
the title compound as a yellow oil (1.4 g, 71%)

'H NMR: 84 (400 MHz, CD;OD) 8.59 (1H, s), 7.16 (1H, s), 5.80 (2H, s), 5.07 (1H, m), 3.67-3.58 (2H, m),
2.82-2.54 (6H, m), 2.47 (3H, s), 2.02 (6H, s), 1.50 (2H, m), 0.90 (3H, 1)
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2.82-2.54 (6H, m, 2.47 (3H, s), 2.02 (6H, s), 1.50
(2HL m, 0.90 (3H, t)Ms (ESI+) 332 (MH) Preparation
WQ@1005/115985 PCT/IB2005/001554
1- (6- Ami no- 4- et hyl pyri di n- 37yl) 2-[(2- hydroxyethyl)(p
ropyl ) am no] et hanol The di ol’ frompreparation 20 (1.4
MS (ESI'p3324(M2P) nmol ) was di ssol ved in ethanol (30 ml ) and
treated with hydroxylam ne hydrochloride (1.12 g, 16.9
Pmpm?ﬁgnﬁo and the m xture heated to reflux over night

e e

extracted with d|chloronethane (2 x 200 nL). The

conbi ned organic fractions wegeé dried over magnesi um
sul fate, filtered and evapor d. The residue was
purified by flash chromatpgrlap on silica gel eluting
wi t h di chl or onet hane/ hanoPH# @80 NH3 (93:7:1) to
afford the title conpg s a pale brown oil (950 ng,

The dlolafrlcﬁ p?‘ Ha% Z_I_Od{_']_{'éog %oé)qp%%scﬁ’ve%Qn (emﬂnolsgo rﬁL 3§1d treated with

hydroxyla(rmpp hmqroch@n@pmgm@ 1@§Hnmp@ angl thg n~(1>§l11_qe I'g)?ted fo @Iui ox%r night (~16 h).
After co&l%b' toMbom Ote@ferdtdd, the ) miMBre( wSd H)iutdb4vith MaY) afuepart&CDersolution and

extracte% \ng) d"ﬂ‘kﬁ’(“ﬁﬁne éz T %00 rﬂL)STrﬁ con}bhnefi ordganic fr??tlglns were dried over magnesuum

sulfate, fiiteBsdyarid- @amdoipérmu?wwylmt tyﬁlafgehfomﬁ@g?ﬁai bialica gel euting

with dlcrﬁcfr%iﬁéﬁpﬁ]’éﬁbﬁo@ 888 NHL Qo7:9), to4Ford thartille) condunli ss alpaiedrown oil (950
. DMSO (100 nL) together with (S)-2- am nobutan-1-o0

mg. &%@5 6 g, 59.4 nmol) [commercially avallable] and the

"H NMR NG, X800 MHhm@m 70 98, 9.3%@HN$)ghB1 {(¢hm) 1%6th3.57 &H; &1, 2.80-2.72 (1H,

t L sifigkt ur e was
m). 2676208“8 gzﬁﬁﬁlm) ﬁlggg)ﬁ‘ls?c%m)nqégﬁaff%rd a dark oil of
MS(EQHH@4KMH)e conpound (17.7 g) containing residual DMSO

but of sufficient purity to use in the subsequent
PreparatibAa@e. 1H NVR dH (400 MHz, CDCI3) 8.56 (1H d), 7.82

(25)-2- (é}lgf %d(’)g's o nglétﬁ)g(%glby(r%-’l -yﬂyﬁ@ﬂﬂ%g}q fwdréxyl?hgﬁ}%ﬁinmutan-1 ol

(2H, brs), 2.70 (1H, m, 2.58 2 05 (6H, s),
1.54- 1.38 (2H 1 m), 0.92(3H Ms (ESI +) 304 (M)
Preparation 23 N NH

(29)-2-[{(2R)-2-[6-(2,\5- 08 ngt hyl - 1H pyrrol -1-yl) pyridi
n-3-y|]-2-hydroxyethy etMyl ) ani no] but an- 1- ol The di ol
from preparation 22 i ssol ved in dichl oronet hane

The epcfxfﬂg 5 Bal_rle%\;}égc))rt 1 @aleaf 494 Hﬁncﬁ)tv#h%nﬁisol(/éd iBOMSO @00 GLirtvgéther with (S)-2-

ammoblét@n lﬂToéGS g ﬁgédﬂ’iﬂé'&?ﬁ@?fﬁ{ﬁ?ﬁ}é a&z)l en? ﬁﬁ {nn(%g h))égtlé&%t 90 °C overnight

(ca. 16 B lARENdoBlingas Mo henpaatan;eomamnuraw@steh@qra;@l enfler pigh vaquer to afford a
dark oit’df the ?11?410%091555{19.9r§’}%){taﬂmgsrééﬂd’éaD9@O but of sufficient purity to use in the
subsequent stage. .
"H NMR: 8 (400 MHz, CDCls) 8.56 (1H, d), 7.82 (1H, dd), 7.18 (1H, d), 5.83 (2H, s), 4.77 (1H, m), 3.63
(1H, m), 3.39 (1H, m.), 3.04 (1H, m), 2.96-2.78 (2H, brs), 2.70 (1H, m), 2.58 (1H, m), 2.05 (6H, s), 1.54-
1.38 (2H, m), 0.92(3H, 1)

MS (ESI) 304 (MH")

Preparation 23
(28)-2-[{(2R)-2-[6-(2,5-Dimethyl-1H-pyrroi-1 -ylpyridin-3-yl}-2-hydroxyethyl}(ethyl)amino}butan-1-ol
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eluting with dichl oronethane/ nethanol/ 880 NH3

(97:3:0.5) to afford the title conpound as a |ight
whe@dni1sd (2.8 g) The material was re-purifi eRCDIB2005/001554

flash chromat ography on silica gel eluting with

met hanol in ethyl acetate 1%Bncreasing polarity to 2%

to afford the title conpound a®Ha clear oil (1.42 g ,

43% 1H NMR dH (400 Mz, CD{ 3} ~8-358 (1H d), 7.95

(1HL dd), 7.21 (1H, d), 5.87 s), 4.98 (3H1 brm, .

3.72 (1H, dd), 3.57 (\{H, . j(lH, dd), 2.95 (2H,

m, 2.78 (2H, m, 2.& Zs), 1.57 (1H, m, 1.43

(1H, m, 1.18 (3H 11 0.97 (3H1 1) M5 (ESI+) 332
~ (MH) Preparation 24 ™ ' \

The diol E"Q'B)Pf%ﬁ[&{“?@?% was qigsoNad Hofisporamatbaey(p mb) anddieairy withgtharal (1.66mL,
29.6 mml) Ryl NaBHAdRUB BN, ko8I mrbipart @ niikt0r JoiFredatiradnh Binpdaature over night

(15 . She et iy B Riapoia s SRR Ao R3REH cavoffedidony on sica go
eluting with dichigipRiefhagelimethrnolBRE HiHe (et Bdorrfforgdhoitiesompeiingas a light brown
oil (2.8 off TASmbBbrial Mk RI-pREd bynPadh@hForRBgkAINpP B alidd R eltR with methanol in ethy!
ot PRI, WAL BUAPR B e 53 SBal) 1 550
"H NMRodnd #000V IS net i 8/58 1, I 75/ (1188181), NI (1811.¢)95.87 81, $)04.98 (3H, brm), 3.72
i a | ght 0] 9

(1H, dd)?‘ééﬁgﬁlﬁ}gﬁ,.ﬂtﬁ ﬁﬁ#@g? Q%Q%ﬁ,gn , m(éklc@ozt);i’d (%ﬁﬂgsg 1(.%7 »—{19'6'9,)' 1.43 (1H, m),
118 GHp . AP7($H Y dd), 6.58 (1H, d), 4.50 (1H n), 3.42 (2H,
MS (ESIfp332 av89 (1H, m), 2.68 (2H, n), 1.83 (2H, m, 1.48

(1H, m), 1.38 (m 1H), 1.04 (3H t), 0.92 (3H t) M8

%ESI +) 254 (MH) ., 276 (MNa+) Preparation 25
Preparafiolg4np- 2- ( 2, 5- di net hyl - 1H pyrrol - 1-yl ) - 3- et hyl pyri di
25)-2-[[{ZR) 2=(AniRopyridRi- By -2 Py BF o bty [)amin2]3eard-o131. 3
29 [ml )( was - islsol vg'()j i-r): to?ﬁg%m gl()) rrL)? hexa%e-z, 5-

di one (5.15 n., 43.9 mml) an ara-tol uene sul fonic

aci d nonohydrate (20 ng) wereHagded and the mixture

heated at reflux with a Stawk apparatus fitted.

Wien col [ ection of water| ceased, {he reactionmxture
was evaporated and tlpenrerfdue was purified by flash

. , il [ el ut] ' 9%, .
o oot DSPTRAMEDI 00 LByl SheRlo ] o s v

hydroxylptaln@ hyadsphinide (1.5 052114 gymob B9f thernikivie h@ﬁd(tqgg)y&/gmqmight (~16 h). After
cooling (Rgﬁbg’r% %m?@eréaguwém@) sol\7etn_%1 m%fﬂet'gv orat?/d gﬁd( %_5" rs§iﬁl€e ﬁpuﬁﬂed by flash
chromat rgmlsb)gisflia?l] ge) 8&1&%@@@@%?@34@ W%Eﬁ?‘(ﬂ{ﬂ%ﬁ E\{S‘g i(Q?] _QZO?QEA afford the title
compouitdhas arighebrowh oif (980mPrEP@r ati on 36 (49, 26mmol) was

11 NMRYS, 53 MBI dBloBFPEE M, 6B 48 48 aal Y 4R 0N 56 A8, m), 3.42 (2H, m), 2.80
(1H, m), 2.68 (2H, m), 1.83 (2H, m), 1.48 (1H, m), 1.38 (m, 1H), 1.04 (3H, 1), 0.92 (3H, 1)

MS (ESI") 254 (MH"), 276 (MNa®)

Preparation 25

5-Bromo-2-(2,5-dimethyl-1H-pyrrol-1-yl)-3-methylpyridine

Oy

2-Amino-3-methyl-5-bromopyridine (5.86 g, 31.3 mmol) was dissolved in toluene (50 mL), hexane-2,5-
dione (5.15 mL, 43.9 mmol) and para-toluene sulfonic acid monohydrate (20 mg) were added and the
mixture heated at reflux with a Dean-Stark apparatus fitted. When collection of water ceased, the reaction
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addi tion of L/-ethyldiisopropylamne (9.07 m _, 52
mol ) and nmethyl bronpacetate (2.4 mL, 26 nmol). The
wOorRoost®swas heated to reflux with azeotropi c PENB2a05/001554
of water overnight. After cooling to roomtenperature,
the sol vent was renoved by evé&boration, the crude
mixture was evam@ratel arsicthe egbidun wast puditeadl by fqasleaiwmtbgydphyrmmn& @8 eluting with
5% ethy PR aRR G B @R1EbARRREBL 2D vibw S (1 £leli) N

) Pent ane to a | e compound
HNMRa%« (éo%Mé'arC%@'v 8(511 Hagh g} 81 (1 H dvre (@) 2301 @HoNH:97 @His)
tic Rf=0.6 (% EtOASPdntand) 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) TLC. Rf=0 18 (50% Et QAc
Preparatign g8nt ane, UV vi sual i sation) Preparation 27
(55)5n(e'i|$)| ﬂp&ﬁylﬁ%rﬁm%ﬂ&id@yl -1H pyrrol -1-yl)-5-met hyl pyri di

n- 3-yl]-5-methyl - 4- propyl nor phol i n-2-ol Bronopyri di ne

frompreparation 25 (2.5 4 mol) was dissolved in

THF (60 nL) and cooled to -78]|0C. To the stirred

sol uti on was added dropw se Neff-butyllithium (1.5 M

in pentane, 12.6 nL, 18.8 Ww’tﬂ) | medi ately after the

additi on vvas conpl et e norpholinone (from preparation

é??_ 9.4 mmol ) was added as a solution_in THF

The ma 61'9' J) %{?Rfrﬁt'ﬁ@ 3peldet ZURAMAR wes dissqivertin henzane {0 AL).- fplipwed by the
addltlont N@thylbuibpro'ﬁhlemrnea@tﬂ o, Mmbmemu etey elvadabatate kB4 mL, 26 mmol). The

mixture Qﬁﬂnkéé} c} g% trg meaq?ﬂﬂ#% l)%—lél \@%@Jﬂﬁtérﬁ)ﬁ}ﬁ( :}x%)r Qg‘c)mg fo room

temperafyrgycthe @ﬁ'V%sNaérfP@GV%‘*v@f e\fmgrﬁwb M%wﬂegnate@al dﬁSP'Y@r 'édnetham‘ pre-
absorbed RAtceS @Pﬁrﬁoaﬁtﬁﬂed El_)hﬂ’ash ehidiiBogvipby BUSIOL eREndWith 4688 BtOAC in pentane to
aﬁordthcggomato gr apl % 5 (LZ$® gel eluting with 10% et hyl
SCET QTR ge ?S%re [ asing polarity of eluent to
"H NMRACTCL:h400MIYS e D19y, 36 et atde3i)n1.pémt 2.2 250(maftHRr2b trhdH), 2.8 (m, 1H),
t @A [low oil (590 ng, 18% 1H -
32d1hk/g@((§i%1?')09'65‘ $H>4eqh§ UL AR S It
TLC. Rfg0. #4(50% EtO8y in pgnipne, Byisygisgfion) 3. 0 2. 37 (5H, ), 2.02
(3H, s), 1.90 (6H, s), 1.65-1.58 (2H, m, 1.10 (m
Prepara%g)rﬂo' 99-0.84 (3H, mM M (ESI+) 344 (MH) Preparation

(55)-2-[6-1253-Dim gthpl-tH5pyren! 3 -vi-FrmeHwlpy titingByvil-Hinethyy-#-prapyineerhiyolimy2-ol

ridin-3-yl]-2- hydroxyethyl} (propyl)am no] propan-1-ol

The norpholinol fromp aratlon 27 (600 ng, 1.7 nmol)
was di ssol ved in ethan Hand water (3 nlL) and
sodi um bor ohydri de (27 ) was added to the
stirred m xture at room tenper tgre. Stirring was

mai nt ai ned overnight (~16 h) benore the reaction was
guenched by the addition of sat L‘ﬁat ed agueous anmmoni um
chloride (100 m.) the basified to pH ~9 wth 2M NaCH

Bromop§ilind # 0 ppatafontzsas 5@do Wintrhol) was dissolved in THF (60 mL) and cooled to ~78 °C.
To the stirred solution was added dropwise fert-butyllithium (1.5 M in pentane, 12.6 mL, 18.8 mrﬁol).
Immediately after the 'addition was complete morpholinone (from preparation 26) (1.5 g, 9.4 mmol) was
added as a solution in THF (10 mL) and the reaction mixture left stirring at —=78 °C for 1 h. The reaction
was then quenched by the addition of saturated aqueous NH,Cl solution (100 mL) then extracted with
ethyl acetate (80 mL). The organic fraction was dried over magnesium suiphate, filtered and evaporated.

The residue was purified by flash chromatography on silica gel eluting with 10% ethyl acetate in pentane
increasing polarity of eluent to 40% then 70% ethyl acetate in pentane to afford the title compound as a
pale yellow oil (590 mg, 18%) :

'H NMR: 8y (400 MHz, CDCl;) 8.70 (1H, s), 7.92 (1H, s), 5.88 (2H, s), 3.77 (2H, brs), 3.0-2.37 (5H m),
2.02 (3H, s), 1.90 (6H, s), 1.65-1.58 (2H, m), 1.10 (m, 3H), 0.99-0.84 (3H, m)
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di chl oronet hane (2 x 200 nlL). The conbi ned organic
fractions were dried over nmagnesium sulfate, filtered
wapwsavgorated to afford the title conpound aBCHIB2005/001554
m xture of diastereoisoners as a yellow oil (450 ny,
75% which was used directly8hithout further
MS (ESI'p844 (M€t i on M5 (ESI +) 346 (MH), 368 (MNa+)
Preparation 29
Preparat %2 [[2-(6- Am no-5- et hyl pyridin-3-yl)-2-hydroxyeth
propyl am no] propan-1-ol The diol from preparation
(23)2[{5 Y".E”H"Vﬁ"ﬁm Y)-varetylRgiinyEwlen propanol (5 ni)
hydroxyanﬂ}m%@l)aﬁino‘}praban {.peated wi th hydroxyl am ne
hydrochloride (2.2 g, 31,4 mol) and triethyl am ne
(2.2 m, 15.7 mol), the m xture heated to refl ux
for 12 h. After cool i RgN oom tenperature the
m Xt ure was evapor ate t hex Jogsi due was purified
by flash chromatography on silli¢a gel eluting with
di chl or omet hane/ net hanol / 88NNM3 (90: 10: 1)
increasing polarity to (85:15: 5% to afford a V\,hlte
solid (1.3 g) which was triturated with
The morphatild! drooneepeation 273600 B 1l Inmal) ves dissdlcrddh ethgheléhmihard water (3

mL) and %@M%rér@d%%c('é% g, Binvfon APRMHe] toWhe Eifred PhiktGreiirédin temperature.

further

ekt AP TARAY AN S R o L
aqueous (8itndmiufm Shibride (100 Aty tbe tadifiedl to iptl~6 vatb rRyoNaieH agluiipncnd axtracted with

dichloron? gngzg ?‘g(ge nﬁ_g %’@?b&@%@&%ﬁ"’ re(c%’r'fg)wé:> & %lﬁéfl 6@ér%ag%@saum sulfate,

yrrol -1-
filtered apd gvapPY ez:l_qqup@)g qtlﬁyzp/}ve%ng)?p )amthrg]og xasﬁ%{ﬁmiom%ﬁ %@ yellow oil (450
mg, 75%0 which iva® D3 earapey alithaubfuihdr bgrificdticd5nmol , leq) was

[ vied ., i.chl oronmethane (20 . m.) and treated with
MS <ES‘%@§K“4P%8§%W?5‘10 ol 3eq)(and Na)BH( AC)3 (2.1 g.

10 mmol 3eq) and the mxture stirred at room
prepara{,@,{mgarature over night (~16 h). The reaction was

ed with wate and ed with CH2Cl 2

@512 1845 Amsp e BHBT B¢y ey BB PHLT mProBa™ i s

, filtered and evapor BiNedN The resi due was purified by

flash chromatography on 8illcaQey eluting with

di chi oronet hane/ et hanol /7 880 NH3 (95:5:0.5) to

afford the title conpound as ¢tear oil (900 ng 86%

1H NVMR dH (400 MHz, CDCl 3) 8.%75 (1H, d), 7.85 (1H,

dd), 7.20 (1H, d), 6.88 (2H, s)| 4.85 (1H1 nm), 3.10-

The leI%fOﬁ'yé Ehramn’ 282(1@8 m% 96 rr(n]rcm w£@ dlss%h/é@m%rgpgnc(l gﬁmm‘%nd water (1.5 mL)
treated V(@g]yqi;%)xgarem% ,Wﬁr?ch@g@e (2%_,3)1 4P%k?graﬁij fr@ ylgrflg-le (2. ZrRL '1\/?7 mmol), and

the mixt{rd Bpatad [td (BE) o211 b-Altet coofiyy todoam Bmpkiatuls thy dixdury etak pldpprated, and
the resié?.tlétvyés) &J}‘?ﬂQQOLP ?I%%Foka@clgraphy on sifica gel eluting with dichloromethane/ methanol/

880 NH; (90:10:1) increasing polarity to (85:15:3) to afford a white solid (1.3 g) which was triturated with
dichloromethane (3 x 50 mL), the residual solvent was removed in vacuo to give 700mg of white solid

which was further purified by flash chromatography on silica gel eluting with dichloromethane/methanol/
880 NH; (92.5:7.5:0.) to afford the title compound as a clear oil (200 mg, 50%)
MS (ESI') 254 (MH™)

Preparation 30
(25)-2-[{(2R)-2-[6-(2,5-Dimethyl-1H-pyrrol-1-yl)pyridin-3-yl]-2-hydroxyethyl}(butyl)aminojpropan-1-
ol
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The diol frompreparation 30 (900 ng, 2.6 mol ) was

di ssolved in ethanol (15 nL) and treated with
whasoxdgBan ne hydrochl oride (905 ng, 13 muol ) PENTB206%001554

m xture heated to 80 overnight (~16 h). After cooling

to roomtenperature, the sol vnts were evaporated and

the residue pre-absorbed ontogs Iica gel and purified

by flash chronat ography on Sbh ca gel eluting with a

gradi ent of dichl oronet hane/ hanol / 880 NH3 .
(95:5:0.5 to 9280 W the title conpound. as’
a light brown oil Z1H N H (400 MHz, CD30D)
783(1H d) 750( 659(1H d), 450(1H1
3.25-3.40 (2H, 86298 (1H, %242
The diqgf jrp{n pmparaju_org@_(m @235@2[14 1qﬂ) wag) dggol\@don (’G rometh@ge (@gnh,))and treated
with bu88 (§19H 10 mnP8ed) NM&NQBFROR@@@Q%Q Q0 miol 3eq) and the mixture stirred at room

temper?tgr%tovsrlﬁ g&t ?-p% hlédllhzl rﬁ%cy %{L\gaz S Iﬁg%lt%wg’%h%grr% 8 fxtéqﬂjed with CH.Cl,
(2x100mhsthelerigenic yars d@hpired, tir@@(IMDSQa) Vikeretbandt avaprséted. rTé@ residug was purified
by flast &wh%tégaspwaﬁgnéé g%ﬁiﬂutm %tm@a{x&&n%ém ReihBholfdsd NHI95:5:0.5) to afford

acuu was allowed to cool to room
the titey BERPH 36 F SoE T RS BE) and 1 5edi by omaat hane. (1om
0. 141 mmol, 0.08eq) added. The m xture was heated to

H Nmi;:i%&o%ﬂzo c'Bdl?FﬁngWP‘? 8%21 93 ), 728 (1n, o), é%hd(?_iﬁ@q; 85 (1H, m), 3.10-

2.97(1 3872 pEdHam). 2432 ?Od?’ﬂwn«? o @é‘f ar Ez%tﬂ 68\99% é“)a%léﬁ ﬂ Pé‘ﬂ" m)
MS (ESM) 3% iMHipseBaliNdine- 1- car boxylic acid tert-butyl ester

(Ref SynLett, 1998, 4, 379)(500ny, 1.766mmol, 1.0eq)

as a solution in DVF (2m ). The m xture was stirred at
Preparaty® 31or 1h. 2-chl oro-5-i odopyri di ne was di ssolved in
25)-2-fldR) L 4éThi n@iﬂ%ﬁﬁ)-zﬁ rb | A iptopar 1B
(29) %éﬁrﬁ‘%l ,r@quZe trﬁmgfl@r@yﬁphosphl é]e ﬁ?ng

0.071 mmol, O. O4eq) and the nPRture heated to 70C for

4h. The m xture was al | owed gp~¢edol, diluted with

Et 20(40m ) and NH4C (40nd, Jsatyd aq), |ayers
separated, the aqueous I;ay r was jre-extracted with
Et 20(20m ), organi csy “ed, wa d with brine

The dié%&oge%?tfogvﬁgg O%ﬁ» lgmg @S%%@Qg%l Igv a%gla}‘lgdmlf)oand treated with
hydroxxdhnloemydlxg:hbpdltewomrngsnii mo®l) ged thai rbiktuse @a@dlt@ﬁo °@kleml'glntr(~16 h). After

coolmg tB %‘Hn{l'gglf%@#eckl?e %o%eﬁtg w%re a@r&é%?&'\h& Qeéfﬂu\é rggés'gg: g onto silica gel

mat er | rther
and prlflgdrpyGHFrb%9ngtp%raw Wriliga gqel@gjtlrggawltw lgf@dgntgqfegﬁqh@ﬁqmethane/ methanol/
880 NH3(98:5:08 tof 926810 8)Q0 Ubfdre the eiecdmPolil. &s & Rntiero®n Bit 80 nig

i 6&7@%205?38?%%@5;«%/ h dnB At i?ﬁﬂﬁy %75-/9’40 (@H, m)

2.86-2.0RF®, w), 228. (E\KH) ML H2BIVR2 (4HHm) 408y - MHEH, @DCl 3) 8.3 (1H,
MS(E§I))'26g(I\XH+§,:hbb(ma':|) 7.35 (1H, d), 4.35 (2H, t), 3.9 (2H,
t), 3.65-3.8 (1H,

Preparation 32

3-(6-Chloropyridin-3-yl)-azetidine-1-carboxylic acid tert-butyl ester

oo
N
|

ol

Zinc dust (127mg, 1.94mmol, 1.1eq) was dried for 18h at 100°C in vacuo, transferred to a round bottomed
flask and heated with a hot air gun under vacuum. The flask was allowed to cool to room temperature and
DMF (2ml) and 1,2-dibromoethane (12pl, 0.141mmol, 0.08eq) added. The mixture was heated to 70°C for
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m, 1.45 (9H, s) Preparation 33
5- Azeti di n-3-yl -2-chl oropyri di ne di hydrochl ori de
WQ2(06A EMBDr opyri di n-3-yl ) -azeti di ne- 1- car boxyl PCT/EB2065/001554
tert-butyl ester (190ng, O0.707nmmol, 1.0eq) was
di ssolved in CH2CI 2 (4m ), cd®l ed to 00C and HCI (g)
10 minsh eitideado tdor @ugharfdomé@mam 0A4@el, 8. od@q) ladanrdadrgwse This mixture was

stirred a%?tufgrl S bg}oré d ansSta dl |on of%{/rgd%az?tld&ﬁA @?&x II, a id tart—butyl ester (Ref

ure was
SynLEﬁt ‘rgfglsu‘i* a&?@@oam h1 7@@2’00" tW@Q)r assaislitiog insBMF ¢2rpl)- ITthérf@&tU@nldas stirred at

40°C fofltih. €0cHRdro- @Q@oﬂyﬂdn?f@\%@du&&lv% \heDMh ?rﬁl\)e%ll_loe’ﬁ@ﬁ%&gﬁg@g by fdzdbas (32mg,

0035m§)8l @E{g@p _pj\d%le?gfun@lllgpg_s)ohl% Y7E§| QP?&@QOI(W ir,\_ﬁi NWIXtHIi_q heated to 70°C
for4h. (400 MHz, CD3OD) 8.4 (1H, s), 7.95-8.05 (1H, m, 7.55

The mxé@rgﬁvag)aﬂow d%céolSdII(JéF'wnﬁTEtz 4%9@%@1 ;\lﬁrbl%zﬂ)&ql sat'd aq), layers separated, the

I
aqueous; Iaﬂgregngareﬁx@ac%%rvgtpéfnge ,orqﬁnﬁé cemn 9@9 @/@ﬁqegrwlgbbrme (2x30ml), dried
(MgS04) liditrey, an@e\&ﬁ&ﬁmﬂo glve(h?yie)lovm@cﬂldpart itioned between

This sofid 5 %?éhl, é@g?%hé?%méal%ﬂ wnhl:Q § a‘é’(eXtt & o fhd?%‘? h@%ééﬁ Cly to 99:1

aqueous e- ex
CH:Cly: MFB@I to givg @%ﬁn)g of Wfé"%?r@@ﬁf d hlsavéfir@l mferth% Riified iy figh plagmatography
on silice Mﬁ@h ébsadiéhﬂ duBsrefbna Moboe AR RS BISBE thiQeraEtBAL to/dNe B title compound as

de (79m, 1.084muvol, 2.0eq) and sodi um
a yellow tr| ab%? q‘b%oh dride (230ng, 1.084mmol, 2.0eq) were

Tic Rf—eﬁdbﬁe(do%ﬁt@AG/ﬁ@U&mﬁWM%la@taiwed at r.t. for 2.5h. The
MS(Apmp;tggg(sMw\@s quenched wi th H2Q(O0. 5m) and partitioned

1 nd K2CO3 10% w v_a
r i g BEE Ml B8 (1Hrtl £ Hhbeot et 37 Ghep 3.8 b Sesas ¢
)14w9|—|hs)CH2C|2 (10m ). The organic |ayers were conbi ned,
dried (MgS™4) , filtered and evaporated to give a dark
brown oil. This oil was purified by flash
Prepargliangi®at ogr aphy on silica gel with a gradient elution
5-Azetiliiny 1 LOM6rERaIng dilfydPEuhforlde2Cl 2: MeOH to give the title
conmpound as a yellow oil (41 3699 Tlc Rf=0.39
(CH2CI 2: MeOH: NHAOH 90: 10: 1 UVMN sual i sation) M
(APCI +) 211 (M+) 1H NVRy 00 MHz, CDCI3) 8.25
(1H, s), 7.65-7.75 (1H, #) J7.25 (1H d), 3.6-3.75
(3H, m)., 3.1 (t, 2H), G4 (t, 214C11.3-1'5 (m 2H),
GCh%'r@pyE]&m 3%?93 CFPI -E—E b)Q/ﬂc 3rid tert-butyl ester 19?mg 0707mmol 1.0eq) was

Benz 1- progY azet’i din-3 ¥ di n- 2-
dlssolv%g IP %%é4ml) cooled to 0°C and HClg, bubbled through jor 10m|n to give a dark orange

solution. This was stirred at r.t. for 72h. The mixture was evaporated to give a light brown solid, triturated

with Et,O, the resulting solid filtered and dried at 60°C in vacuo to give the title compound (141mg, 83%).
Tic Rf=0.15 (CH,Cly:MeOH:NH,OH 90:10:1)

MS (APCI+) 169 (MH+)

MS (ESI+) 169 (MH+)

'H NMR: &4 (400 MHz, CD;0D) 8.4 (1H, s), 7.95-8.05 (1H, m), 7.55 (1H, d), 4.2-4.5 (5H, m)

Preparation 34

2-Chloro-5-(1-propylazetidin-3-yl)-pyridine
N

N

o1~

5-Azetidin-3-yl-2-chloropyridine dihydrochloride (131mg, 0.542mmol 1.0eq) was partitioned between
CH,Cl, (10ml) and K,CO; (10ml, 10% w/v aq), the layers separated, and the aqueous layer re-extracted
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2-Chl oro-5-(1-propy!azetidin-3-yl)-pyridine (100ng,
0.475mmol, 1.0eq), 1, 1-diphenyl nethani mne (95m ,
w@:2®30my8s , 1.2eq), palladium (I1) acetate (4.BomIB2005/001554
0. 00475mmol , 0.0l1leq), BINAP (8. 7ng, 0.014mmol, 0.03eq)
and sodi um tert - but oxi de (49n%8 0.665mmml, 1.4eq) were
with CHe@prsOmé dT henorgapiculeyees (vl comained, lieiad avdg3Qy), 3096 &rar evhpdrated to ca 2ml

volume. FLHr&JH#a dgﬁvdg g‘gm ( ?%Qrgrﬂ&etzgd gi(adfndd' r&dlgg\ 2&%%5%9 ohydride (230mg,

1. 084'"%‘@1 é&eﬁrmef? Rededi 3pduiPe “’I*Pé‘é[? atrradoatrrf fo R 5f‘o'Fhe4'ﬁ'XtU"ﬂ1\éaS quenched with
H,0(0. amIpdnd rpartitiersedaletweer ¢ H,Ol, ¢ 4n@ K,CD, (ﬁ)ﬁﬂi 1mwwmaqptn@dayers separated,

and the@ﬁ&ééﬁ?fég@r 2 a(:édlsmﬂ) 8@{@ Wh@%r s 3L v&@/re qegd;‘ned (MgSO0s,),

epara er re- ex
filtered Wd{qyagmm(wggiquwn Phd hlé PHWAS guqf139 by @as{,\éhrgmatography on silica gel

with a geanifent gletibn i 0% O8N 95:5 OHLCIeMedHAB dive WRME 36rRisbuh@ as a yeliow oil
(41mg € an orange oil. This oil was purified by flash

romato raphy on silica gel eluting with a gradient
Tic RF=G,#0 (B060k BEBLINAO 950 B suaien: NeOH NH ACH Lo gi ve

MS (APChe211 ¢Mre)compound as a yellow oil (110ng, 66% Tic

ook i ot ST U 5 A

2.4 (t, 2H1L #3-15 (m, 2HB OQ@H3HN) , 7.0-7.6 (9H, m), 6.55 (1H d),

3.65-3.8 (3H, m, 3.1 (2H, t), 245(t 2H), 1.3-1.5
é 1 0.95 (t, 3H) CHN +0.75 H20O Cal cul at ed

P'epa’%(“*i'é’ 12) H(7.24) N(1 1.39) Cbserved C(77.85, 78.12)
Benzhyld¢yTiderk-[541 ppjophlakdtidid-3,y1)Ipl ridih)2-fiT-amateat i on 36

(2S) - 2- (propyl am no) propan- 1-ol hydrochl ori deTo

(2S)-(+)-2-am nopropa oI (19/4g, 0~ 26nol ) di ssol ved

in CH2G 2 (500 nL) was~a#® i onal dehyde (20.9 ni,

0.28 nol) followed by p @-Wr ed Ak nol ecul ar

sieves (4Qg) and t W xtNre€ stirred at room

t enperature overni ghz The m xture was fil tered

of celi | ter 5aen)
2-Chiorg A PR R BP On  OBs VOl 3D e, RS Rghanimine (@51
0.570minbl, t1 12a)e phiadpmvd) acethiean.4mig) 0.0047i5enedl,| 0.0v8), dillsAPL8/mAAg, 0.014mmol,
o.oseq)'oa{r}g ?gélugﬁ'ﬂé?! bxﬁ&%@ (%g msﬁ'ﬁgﬁﬁgweréggﬁﬂn%% ‘n{n%ﬂl@"(z?ﬁ) and heated
to 80°C0\fR§r1ﬁ?‘gﬁtmheF Wé\'?dq&ﬂbrﬁ|@h@29taéﬁ/ (c409.i ©0e4750¢10t | B eaX andvBINAP (8.7mg,
0.014mihdlI8.08k%) @e ddd&ard the ndask f‘\é&ﬁﬁd erleﬁ&(?thQﬁhé%ix@lM was allowed to cool
us 0 ve

tort. anda)ggg?réetd bg@éle&%nkgrg@ %Ebé?%)gH,a{OW/I f%, GX ’Iaygr_s ggparated, and the
aqueousnisly§r rasestranteiowtht EiO&‘\he(szémulrdu & he @irdamiveldyens/ wdre Lottbingdiiried (MgSO,),
filtered é@&aﬁ&rite@@glp@gn maﬁéé' Bﬁa THisi i RA%? arlot@flf(l)e?]j ﬂé{ r}‘la@n %é&ﬁée}gg?%;hy on silica gel

cutng Y1y 3 e OVAGTCh KB S0 CRG - e U 615 feiepmpound as 2

yellow of 2119m@5aB%jL) . The conbl ned organic fractions were
dried (MgSOM) , filtered and

Tle Rf=0.22 (90:10:1 CH,Cl:MeOH:NH,OH UV visualization)

MS (APCI+) 356 (MH+)

"H NMR: 8, (400 MHz, CDCl3) 8.2 (1H, s), 7.8 (2H, m), 7.0-7.6 (9H, m), 6.55 (1H, d), 3.65-3.8 (3H, m), 3.1
(2H, 1), 2.45 (, 2H), 1.3-1.5 (m, 2H), 0.95 (t, 3H)

CHN +0.75 H,0

Calculated C(78.12) H(7.24) N(11.39)

Observed C(77.85, 78.12) H(7.04, 7.04) N (11.18, 11.28)

Preparation 36

(2S)-2~(propylamino)propan-1-ol hydrochlioride
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evaporated giving a clear oil. To this oil was added
AM HCI in 1,4-dioxan (200 nL) and the m xture stirred
w@eoos/11598Hver ni ght. The sol vent was renoved byPCT/IB2005/001554
evaporation to give the title conpound as a white
solid (24 g). |5 1H NVR (DVS® 400MHz) d: 0.95 (3H 1
t), 1.2 (3H, d), 1.6 (2HH , 2.8 (2H1 m, 3.15 (1H,
m, 3.5 (1H, brm, 3.6 (1H |[m, 5.4 (1H b), 8.6-8.9
(2H, brd) MS (APCl +), 1IBQ(N+H) Preparation 37 .0 ,
(2S)-2- ({2-[6-(2, 5-Di rret;rﬂ-mpyrrm 1-yl ) pyri di n-3-y
I']-2-hydroxyethyl} am no) praqpan-1-ol The epoxi de from
preparation 40 (950 ngy, 4.4 mmol) was dissolved in

To (28)( 2 -a‘n?ngpr?% ¥8|9‘%t158§1 dVU %é?ho&] )dxsgolveﬁmlmoéﬁz(wan(’ééff oiJnL) was added

? xture heated at 90 0C
propnona@@@dm(%@ mtc@28 me ) mllowgql bPypreciged. |pﬁv§dqr %6‘ ecular sieves (40g) and the

mixture $tEEP ek adodt BmpeReIreionéroight. Was nextae oma titeted thieughhd pdul of celite® (filter

agent), tﬁ/%§%3jn\g%s%gg V\)it BH &S'agﬁ %of%'ﬁt elﬁlépeo?atéﬁyfrgrﬁ ﬁéhh’tﬁate to give a clear oil. This oil

was dissgiyeehin meéoﬂégﬁé%@ L)rpge rﬁ‘laiﬁak wa%)a@s@pWW(SQQV% 1§ minutes. The mixture was

stirred af ﬂle%}ﬁlglﬁtgth@ﬁ)haédch&d ‘b@ cQWiold additich @f pMoadudeud Rel R0d k), basified by

addition gf gg §q‘fe'98§ ﬁ6§HBg¢OZ lﬂ}f)oando rB tga%%/%a'@ﬁ@i%@o}fh_g—tgmbutyldlcarbonate

(115 g, ICICANG) was &ided tcHhe gosidug feiewed by 1 @dlyxan',(ZQQ]_mp]_qtqid ti@f:) mixtgregglirred at r.t.
overnighf, 21Hl didvan @asdRemovdd) E%a &at@a dnd Hhdesidde ‘Hﬁutéd— Iith Rater (750 mL) and

extractec? mytl_C%l)g I§§%4|_7|K’/P-|3Lﬁ>r éﬁl %;%dmc]’fractlon(s were drled EMQSQ) )Nﬁtered and

evaporate@ §iving a[ofe2r piGTO ml59IDvaﬂeadWU AMHGYiprirdodioxany200opk)iadf fhe3niyture stirred
atrit. ov%rbxggf s Qureivly }eln{o%@lﬂ/ E\%Eb:%@&n% gR&felinBlcompound as a white solid (24
I"ast er eomer m Xx) di ol from preparation 37 (1.5
9). g, 5.2 mmol) was dlssolved i n di chl oronet hane (25 nl)
'"H NMREDMSIO, aathekz)\st 0.85 mttahotemgde)( AB78H,mh), 2.81@HSmiraxt5) (1), 3.5 (1H
i umztri t ride (3.3 g, 15.5 nmol) and
b"m,3€ﬁg,mgg%{ﬁgqﬁ @é Sﬁéﬁh%?% stirring at roon1ten%erature
M/S (APBIAr B A" ( ~16 h). The reaction mxture was diluted
mﬁth saturated amoni um chl ori de sol ution then
asified by the addition of 10% aqueous K2CC3
P“mamgﬁTa?lon and then extracted with dichloronethane (2 x
(2S)-2- (Q&&(mplméihﬂ-ttﬂmr'rcﬂedjlwgdiniheﬂ-ﬂhhmbomtm& afiy @ @4y pan-1-ol
filtered and evaporated. The regpdue was purified by

flash chromat ography on silica dgel,eluting with

di chl or onet hane/ net hanol . 0.8 FB (93:7:0.5) to
afford the title conpound Nt ure of

di ast er eoi somers as a §lidhl y inpure |ight brown oi

(2.5 g). This materiak/ Whs Nsed directly without
further purification. ¥

The epoxide from preparation 40 (950 mg, 4.4 mmol) was dissolved in DMSO (10 mL) together with (S)-2-
aminopropan-1-ol (380 uL, 4.9 mmol) and the mixture heated at 90 °C overnight (ca. 16 h). After cooling '
to room temperature, the mixfure was evaporated under high vacuum and the residue purified by flash
chromatography on- silica gel eluting with dichloromethane/ methanol/ 0.880 NH; (98:2:0 increasing
polarity to 90:10:1) to provide the title compound as a pale yellow oil (780 mg, 67% over 2 steps from
preparation 40).

'H NMR: 8y (400 MHz, CDCls) 8.61 (1H, d), 7.86 (1H, dd), 7.21 (1H, d), 5.90 (2H, s), 4.90 (1H, m), 3.68
(1H,m), 3.46 (1H, m), 3.26-2.72 (4H, m), 2.11 (6H, s), 1.14 (3H, 2 x d)

MS (APCI") 290 (MH™)
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1H NMR. dH (400 MHz, CDCI3) 8.56 (1H, m, 7.87 (1H
m, 7.21 (1H, d), 5.89 (2H s), 4.82 (1H, m), 3.77-
wWQ@2@5/1(bBy ), 3.18-3.05 (1H, nm), 2.95-2.57 (5PCT/MY2005/001554
2.10 (6H, s), 1.18-1.10 (2 x 3H, t), 1.00-0.92 (2 x 3H
d) M5 (ESI+) 318 (M#) Prepar®tion 39 ‘
Preparafid®p8 2- [ [ 2- (6- Ami nopyri di n- 3-yl ) - 2- hydr oxyet hyl ] (et hyl

2R SR ol TG Sl bl B pan

(diastereothamnmix) (80 nl) and treated w th hydroxyl am ne
hydrochloride (2.7 g , 21.4 muogpy and the m xture
heated to 80 OC overnight (~-16\h)« After cooling to
roomtenperature, the sol vent § e evaporated and the
residue purified by flash 0 c}graphy on silica gel
eluting with dichloro nmet hanol / 880 NH3
(95:5:0.5 increasing igri ty to 90:10:1) to afford
the title conmpound as a light brown oil (1.5 g, 80%

The diol¥idnNWYEbaratidn (34Q05 M‘HZ mfAP3} diésdh@d (nldithididmetian@ @24 rhH ahd treated with

acetaldqlg/c?e (%7@24’%'_&4&1%9 Iq,nd ﬁ;}dlunltrli%eQ%%rngr e (%@ g‘\g % E%] 5|)and the reaction

mixture BAGtiiNad) robn derapesidtive nvet@ight (~16 h). The reaction mixture was diluted with saturated
ammom%m( 31105|d9 s%%w kheﬁyﬂaﬁlﬁgd gy We)adéh{:rpﬁf ﬁ@)&‘)éhllé%% 'l@t@eglﬁ%ﬂ and then

extraced I AeOIe SHBBEAAS. 1B T AN AR SITNER OEGHEY Ke(Cligp (MoSO, ftered anc
evaporas@l uTheonrekidué etvashyudifief Usyarfiast8 ¢hromat&@raphpl dn i silica gel eluting  with
d|chloro[ir§{hraﬁ@%g{hgt\&|r %865[\lm-) 9:998'5?4& foopd q}% ¥E rco;lréomon lég €3 mixture of

roomtenperature
diasterepigamerg [ag @ stigh!ty F’@RH"?)'fgébtﬁ?Vm ?IHR 52) (Thf r@ater@l Wsyd plﬁactly without further
purificatiod! r ahydr of uran was added dropwi se to the stirred

1 5Ql Ut i ion.n e then, std.rLed.a
H s G b Bz, BB 696 L 7 e e QR Ry g m a7
3.65 (1tad), 8i1843.05f(18Mns @ciSt2A7HId rrox Rde (§HL.6). iIp-14Ad2 xi¥él, 1), 1.00-0.92 (2 x 3H
d) reaction m xture stirred for a further 1 hour. The
ture was then extracted with ethyl acetate (2 x 50
MS(ES}ﬁ_WB@W%d (MySO 4) , filtered and evaporated to
afford the racem c epoxide as a yellow oil (950 ng).
Prepargdjn was as for preparation 3. The nmaterial was
rried forward directly wi thout further purification.
(28)-2- W@M'&PPWM—3M)42 Pidepxypthylleylaninoronantio? (digsterromes mix)
To 2-trinethylsilyl thiazole (%#¥g, 60.5mvl, leq) in
Et 20 (200m ) at -78 OC was added ¢y opw se n-butyl
lithium (36m, 2.5Min hexane§" 80. 7mmol, 1.5eq) and
the m xture stirred at -7 Omn. 4-
propyl nor phol i n- 2- ons\dgI ed actording to the

nmet hod described in 04/ 052372 - 8. 65q,
The diol from preparation 38 (2.5 g, 7.8 mmol) was dissolved in ethanol (80 mL) and treated with

hydroxylamine hydrochloride (2.7 g, 21.4 mmol) and the mixture heated to 80 °C overnight (~16 h). After
cooling to room temperature, the solvents were evaporated and the residue purified by flash
chromatography on silica gel eluting with dichloromethane/ methanol/ 880 NH3 (95:5:0.5 increasing
polarity to 90:10:1) to afford the title compound as a light brown oil (1.5 g, 80%)

"H NMR: 84 (400 MHz, CDCls) 7.86 (1H, m), 7.50 (1H, m), 6.58 (1H, m), 4.62-4.49 (1H, m), 3.66-3.29 (2H,
m), 3.06 —2.41 (7H, m), 1.13-0.86 (6H, m)

MS (ESI+) 240 (MH+) '

Preparation 40

2-(2,5-Dimethyl-pyrrol-1-yl)-5-[oxirany!]pyridine
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60. 5mol, leq) in Et20 (50m ) added over 5 min
(tenperature increases to -55 0C during addition). The
worRoosat®snas re-cooled to -78 0C and al | owed t PCHIB20034101554

-78 0C for 2h. The reaction was quenched by dropw se

addition of water, allowed t8warmto r.t. and
extracted with Et OAc (2x500m ) a di chl or onet hane
(2x300m ). The organic extr re conbi ned, dried
over MgSO4 and sol vent eV apor ted to give a br own oi | .

The oil was chronmat ogrdp®ed N'hrough a Si Q2 col unm on
an | sco Conpani on Conbi¥fash aut ochr onmat ogr aphy system

Ethanol%m-nikg gfa%%aﬁg ln%ﬁg &Fali%k}é %%E&g%ogaséoﬂ}lgh c5)f b%gt%tg}{gm%'/ul%n cgmplex (1M
solution rgtefsghydrgflioan, 8 my, Nmmo()mqudrof@ijmo‘gbﬁ')to 0 “@owey 1p grinutes. The
mixture W&§ allofed ﬂeaélﬁrooﬂnh‘émpéat&r@ilﬁn% dhidtideldm prep&r8tich 78 d Bmmol) in

tetrahyd%ﬁEgran %as %dd%éj gra }_%ﬁé toér_i)@sﬁlrrsd ti%rmT h% E%a’c“?%é%gt;gé \ﬁ%é(é@ stirred at room
temperatypHoy 3¢W“§’§ﬁ®“@“§”@?¢@l the agsipy piMBsafurOhygRXided 1EMERnd the
reactionFRhix@re3tilMscEBRd RFh&N 1bdr. The mixture was then extracted with ethyl acetate (2 x 50 mL),

dried (Mé#? fgflgylag raﬁ&( %eatggejiﬂtgdég %ﬁdp cgtb% %@gtﬂﬂep%q%pq% & yergov&mﬂ%g m& H nmr was
as for plegarstipn 33 The3matptigl wian c&tiedHorvasiredtly wittbuhiurtber pulik&EeD. was

added NaBH4 and the m xture stirred at r.t. for 1h.

The m xture was diluted with water (200m ) and
Prepa"’é')?f‘f‘g]ct ed with dichloronethane (3x250m ). Organic
4-propyll-ythiasol Soiriongithlind-oled over MgSO4 and sol vent

evaporated to give a pale oil (6.2g9). 1H NWR (400VHz,

CD30D) d(ppn) : 8.92 (s, 7.80 (s, 1H), 5.05 (t,

1H), 3.56-3.65 (m 2H),g 2. 80 (m 4H), 2.51-2.59

(m 2H), 143153(m ,0R.87 (t, 3H) MS APClI + 231

(M—|+) Uc. 90/10/1 CH2 3 Rf 0.45

Preparation 43480 yl-2-(1,3-thiazol -5-yl) phol i ne
To 2-tr1@e{h(I§Lyhtp@¥ql)€;(gpe’ftgh§ F@ﬁ}obé%))rhﬁﬁzgéqoop)(ai —38 tQ‘IYVﬁi aqﬂdeg C&,CPP)NISG n-butyl
lithium eieshﬁnmbm(uﬁ hégar24, 80D, i15e6) el meomBiufaBerrddam-y8%eamr 30min. 4-

propylmor op%aIF jc{-‘orytgl {f dep%Pe Ce d;oFdﬁ etg tﬁeuI et %r ' 8es§1%eg |§\5\WB 5004/(%337& - 8.65¢,

11 0n oronEt ane enoved i n vac
60. 5mm0das1@n)tm FOrtbRoly a@dwey@reﬁjmmdtemn%t@rer ipereases torne5 @ wring addition). The

mixtureWes RLcoOWEh LB°COMd diIBwéd fo, stiPULTBACI it 2h. iT6@ r@Bélion was quenched by
uenc

|y addi tiaon of  O.
cropiego i ) P AER) AICHG" TE2BE Fha Pt BFE-Reth ARt Fihpe prooom) an
dichloropiethanel i (2x300mb net e vegalio exBgid yergr ¢ambinpde driedh S0 Kig80. and solvent
evaporat® YEBle @VEBRK Ailednt Qil Hha¥chdntddWMphed through a SiO, column on an lsco

Companion Combiflash autochromatography system with a gradient elution from 98/2/0.5
CH,Cl,/MeOH/NH; to 95/5/0.5 CH,Cl,/MeOH/NH; to give a pale brown solid (8.5g, 61%).

'H NMR (400MHz, CD;0D) 8(ppm) : 8.91 (s, 1H), 7.91 (s, 1H), 4.13-4.22 (m, 1H), 3.68-3.75 (m, 1H), 2.97
(d, 1H), 2.68-2.80 (m, 1H), 2.26-2.40 (m, 4H), 1.48-1.60 (m, 2H), 0.93 (m, 3H) )
M/S APCI+ 229 (MH+)

Tic 95/5/0.5 CH,Cl/MeOH/NH; Rf=0.35

Tlc EtOAc Rf=0.3

Preparation 42

2-[(2-hydroxyethyl)(propyl)amino]-1-(1,3-thiazol-5-yl)ethanol
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oil. This material was chromat ographed on an | sco
Conpani on Conbi fl ash aut ochr omat ogr aphy systemw th an
webkwantsoss 98/ 2/ 0.5 CH2CI 2/ MeOH/ NH 3 to gi ve tPET/1B2005/001554

product as a pale brown oil. 1H NVR (400MHz, CD3CD)

d(ppm : 8.94 (s, 1H, 7.84 (&, 1H, 4.93 (dd, 1H,

3.93-4.0 (m 1H), 3.76-3.84¢um 1H), 3.07 (d, 1H),

2.81 (d, 1H), 235241(m , 2.17-2.30 (m 2H),

1.50-1.62 (m 2H), 0.94 (t? MS APCl + 213 (M)

Tlc 95/5/0.5 CH2Cl 2/ Me 0.55 Preparation 44 "

2-(2-brono-1, 3-thi azol \5-] |)-4- propyl nor phol i ne To

4-propyl - 2- (1, 3-t hi azolN5-yl ) nor phol i ne (2. 9g
To 4-pragyl-Ztriaxbi)5-yimorphibiin( 56 8. bg, &7 . 3mARSD iN\I&K)I-ad!derdl Brdwhigl (125ml) was added
v B 0 2, BM558A0 g 8B B o
dichloragzatizR (D@40l PPl iaveTa Cobinads drestye) SO PRg Spy@THey arpiied to give 2
pale oil @lzHd mai nt ai ni ng T<-70C during the additi on, and t he

1 o) | C t [ N
H NM%%BMFI? &ﬁﬁbg 5{3 ausf%zo(ésﬁ@ dégcﬂ% 1H)Of% s 1t gé- gH), 2.62-2.80
(m, 4H) %5%31591('15' 2D, 143-1R3dM, 2i8h 0.-8F Ke3Mi xt ure was extract ed

M/S APOI PB1EIERC (3x1 50m ), dried over MgSO4 and sol vent
[ brown oil. This material was
the. 90@&@%?%@%&&&% RX§‘4§n | sco Conpani on Conbi fl ash

aut ochr omat ography systemwith a gradient elution from
Prepar¥nld30. 1 CH2CI 2/ MeOH/ NH 3 to 95/5/0.5 CH2A 2/ MeOH NH 3

to give the product, as a brown oil (2.5g, 63% 1H NMR
4-propyl ﬁﬁ?*az‘éé@%mf 7 54 (s, 1H), 4.83-4.89 (m

1H), 3.90-3.96 (m 1H) .79 (m 1H), 3.02 (d,
1H), 2.75 (d, 1H), 23521 2.17-2.30 (m
2H), 1.50-1.62 (m 2H) 3H) M'S APCl + 293

(MH) Tlc 95/5/OSCH2 3 Rf=0.751.
Compounds of fornul a (I : V\,herel n: RL is selected from
-[(2- hﬂdrc&@dhﬂ)@lemnﬁrbdky-lﬂ 3Ritazok5-grkraadie@. 74 r BAnthainoh dichloromethane (20ml)

was tregga \Aﬁﬁ)cg}lxc@{t tedg% 8h§r é_gckaegbﬁg ti‘fn meéo%hlgn dic Iorome ane removed in

represents IS selecte
vacuo amdormsqlqmgﬁaxt%rahew 9| WfC f%@r@?%“%&‘ﬁjw?s@"ow 9 W‘ tonrﬁy poured into
ice andd&aubdisly @uélchad 1Bdugtibh bt @880 H with 6 cablisdaihialnitgy T €©0°C. The mixture

was exg%cgeﬂdy\ivi@\da?ﬁ\%r %egh l{wé{ gi%(ﬁrﬁ (%%dfo(/gr%é&%4 acﬁ‘d ggl\?enkgvapo%d to give a brown
oil. This material was chromatographed on an Isco Companion Combiflash autochromatography system
with an eluant of 98/2/0.5 CH,Cl,/MeOH/NH; to give the product as a pale brown oil.

'H NMR (400MHz, CD;0D) 5(ppm) : 8.94 (s, 1H), 7.84 (s, 1H), 4.93 (dd, 1H), 3.93-4.0 (m, 1H), 3.76-3.84
(m, 1H), 3.07 (d, 1H), 2.81 (d, 1H), 2.35-2.41 (m, 2H), 2.17-2.30 (m, 2H), 1.50-1.62 (m, 2H), 0.94 (t, 3H)
M/S APCI+ 213 (MH+)

Tlc 95/5/0.5 CH,Clo/MeOH/NH; Rf=0.55

Preparation 44 =
2-(2-bromo-1,3-thiazol-5-yl)-4-propylmorpholine

o

LT

To 4-propyl-2-(1,3-thiazol-5-yl)morpholine (2.9g 13.7mmol) in THF (50ml) at -78°C was added n-butyl
lithium (5.5ml, 2.5M in hexanes, 13.7mmol, 1eq) and allowed to stir at ~78°C for 30min. A solution of
carbon tetrabromide (4.5g, 13.7mmol) in THF (20m!) was added maintaining T<-70°C during the addition,
and the mixture allowed to stir at =70°C for 1h. The reaction was quenched by cautious addition of water
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phenyl and heteroaryl; R5 is selected fromH and (Cr
C6) al kyl ; wherein said (Cr C6)al kyl may be optionally
waomstisi ed with 1 or 2 OR7 groups; R6 is selBCI/ER005/001554
fromH and (C C6)alkyl; R7 is selected fromH and
(Cl- CeJal kVI; wherein said (@ C6)al kyl may be
and auo@mt'bwam {oyr tSavBIS18H, The phixtiré Waﬁe)&ﬂb&@& With BtOAR (SXMIBSIni) tddiee Bver MgSO,

and sol\rp?& eﬁ/éporzge lveetR% bl'o%/nscgg?ﬁge%r éerlélﬁ{;g F!‘(hé%t%‘gm?gton%h lsd:o Companion
Combnﬂmoaut@hfgéua@staéw fsv%ﬁm Hviting qr@@épwtw|fromﬁ%/ﬂ’8ﬂn0§éﬂdv'eOH/NHa to

95/5/0. 5(dirzcr<}ﬁé@HmH3tdmé the pratdtasablownsuipstd, ba%rd With 1 or 2

'H NM S@ M §?%®b§?5f{%{2§ g qqgﬁtslaxt s\j\gheme%ﬁd#ec{g% QR TH), 3.70-3.79 (m,
1H), 3. omm@ ), 275 (d 3H)7 238 (e 2k 811ERi36 (i Y, 1.86MCAIRI %‘é F-9%(#3H)
“MSApéHQg3émh§teroatons sai d heteroatom i ndependentl|y

o o5 3RSk ErMGORINERTA G w ih 1 or more Substituent s

each i ndependently selected from (CrCtal kyl, hal o and
OR7, each substituent nay be the sane or different;
and . - wherein substituted phenyl means phenyl
substituted with 1 or nore substituents each

i ndependently selected from (C -C 6)al kyl, halo and
OR7, each substituent nay be the sane or different;
with the proviso that:when RL and R2 are H R3 is
moiety (Il), Ais O R5is Hor (C C6)al kyl, and R6
is Hor (d-C 6)al kyl, then R4 cannot be n-propyl; and
phar maceutical ly acceptable salts, solvate, pol ynorphs
and prodrugs thereof. 2. A conpound according to claim
1 wherein RL and R2 are each i ndependently sel ected
fromH and nethyl. 3. A conpound according to clains 1
or 2 wherein R3is noiety (I1). 4. A conpound
according to claim3 wherein Ais selected from O or
CH2. 5. A conpound according to claim4 wherein R4 is
(C1-4) al kyl optionally substituted with phenyl; R5
is selected fromnethyl and ethyl, wherein said nethyl
and said ethyl may be optionally substituted with an
OR7 group; and R6 is selected fromH and nethyl. 6. A
conmpound according to clains 1 or 2 wherein R3 is
moiety (lI1l1). 7. A conpound according to claim®6
wherein nis 1 and R4 is selected fromethyl, propyl

or butyl, said
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al kyl groups being optionally substituted by a phenyl
group. 8. A conpound according to clains 1 or 2
wob@sai3sR3 is noiety (1V), R8 is sel ected froPCHIEBE265/001554
met hoxy; and R10 is selected fromH and nethyl. 9. A
conpound according to claim 18%el ected from
5- (Mor phol i n-2-yl) pyri di n- Zisnd ne;
5-[4- (3- Phenyl propyl ) nor phol i n- 2-yl ] pyri di n- 2- am ne;
R 58 5- Met hyl nmor phoi i n- 2-yl ] pyri di ne- 2- am ne;
1. §°[Té’?‘§d595 oo {hy| - 4- (3- phenyl propyl ) mor phol i n-2-yl]p
yr| di n- 2- am ne; R
5-[(2S, 5S)-4-Butyl -5- @yl rphel i n-2-yl ] pyridin-2-am
ine;, 5-{(2R 5S)-5-[(Ben2 hyl ] - 4- propyl no f
hol i n-2-yl } pyri di n-2-an ney P
[ 6- (6- Am nopyri drn-3-yl)-4-pfop Uprpholm 3-yl ] nmet han

ol ;
Where‘”4 Met hyl - 5- (4 Pr opy! mor phol i n- 2- yl)pyr| di n- 2- ami ne;
5-[(2S,59) - 5D|ethylrmrpholln -yl pyridin-2-am ne;

'is se@c%&%&r% Fﬁﬁd’(& Qkﬁl hyl mor phol i n- 2-yl | pyri di n-2-ami ne;

* s selscted fom &) angl (EyKyRkY: et hyl nor phol i n-2-y1) - pyridin-2-yl
R® |sse&mem&om10 A conpound according to any of clains 1 to
9 for use as g nedicament.,11. The use of a conpound

accordiad~teRany of clains/1 to 9 in the pr epar ati on
of a d|c nment for the t extAp Nt of sexuaR® R"

dysf unchioh>™&2. The use ackor di ng to claimill Wnerel n
t he sexugk dysfyinction is al e fy ecti | e dysfufictRop

femal e sexual dysfunction. 13. e use of a conpouﬁd)
atbersindi ng to any of clains 1 to 9 in the preparation

gfregfeg‘@,@@agwgmmor the treatnent of depression or
atric di sorders. 14. The use of a conpound
%g 'ng to any of claims 1 to 9 in the preparation
& iesetemkdhoreit afid(C ihmlkyt eatrrraidqh,;-Cs)alkyl may be optionally substituted

WHHQﬁ%gﬁ)B@ﬁt@éHt@Qachjngiegém%n gg‘%ﬁt@b"ﬁbﬁ?b ?:C’}Q‘fﬁgsbh' %n?ngl substituted

conprising a con”poun ccording to an
ghenyLgid hetemdi¥inaceuti cal |y accept abl e di | uent or
@®alsrselrted from H and (C4-Ce)alkyl; wherein said (C4-Ce)alkyl may be optionally substituted

with 1 or 2 OR’ groups;

R® is selected from H and (C;-Cg)alkyl:

R’ is selected from H and (C4-Ce)alkyl; wherein said (C4-Cg)alkyl may be optionally substituted
with a phenyl, or a substituted phenyl group;

R® is selected from H, methyl, ethyl, methoxy, and ethoxy;

R? represents (C,-Cg)alkyl; and

R" is selected from H and (C1-Ce)alkyl; wherein said (C4-Cg)alkyl may be optionally substituted
with 1 or 2 substituents each independently selected from OR’, pheny! or substituted ph-enyl;

wherein heteroaryl means a 5 to 7 membered aromatic ring, containing from 1 to 4 heteroatoms, said
heteroatom independently selected from O, S and N; said heteroaryl may be optionally substituted with 1

or more substituents each independently selected from (C;-Cg)alkyl, halo and OR’, each substituent may
be the same or different; and

wherein substituted phenyl means phenyl substituted with 1 or more substituents each independently
selected from (C4-Cg)alkyl, halo and OR’, each substituent may be the same or different;

with the proviso that:
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when R" and R? are H, R® is moiety (), Ais O, R®is H or (C;-Cq)alkyl, and R® is H or (C;-Cg)alkyl, then R*
cannot be n-propyt;

and pharmaceutically acceptable salts, solvate, polymorphs and prodrugs thereof.

2. A compound according to claim 1 wherein R’ and R? are each independently selected from H and
methyl. '

3. A compound according to claims 1 or 2 wherein R® is moiety (II).

4. A compound according to claim 3 wherein A is selected from O or CH,.

5. A compound according to claim 4 wherein R* is (C;-C4) alkyl optionally substituted with phenyl; R®

is selected from methyl and ethyl, wherein said methyl and said ethyl may be optionally substituted with an
OR’ group; and R® is selected from H and methyl.

6. A compound according to claims 1 or 2 wherein R® is moiety (I!l).

7. A compound according to claim 6 wherein n is 1 and R* is selected from ethyl, propyl or butyl, said
alkyl groups being optionally substituted by a pheny! group.

8. A compound according to claims 1 or 2 wherein R® is moiety (IV), R® is selected from H and
methoxy; and R’ is selected from H and methyl.

9. A compound according to claim 1 selected from:
5-(Morpholin-2-yl)pyridin-2-amine;
5-[4-(3-Phenyipropylymorpholin-2-yl]pyridin-2-amine;

5-[(2R, 58)-5-Methylmorpholin-2-yl]pyridine-2-amine;
5-[(28,5S)-5-Methy!-4-(3-phenylpropyl)morpholin-2-yljpyridin-2-amine;
5-[(2S,58)-4-Butyl-5-methylmorpholin-2-yljpyridin-2-amine;
5-{(2R,58)-5-[(Benzyloxy)methyl]-4-propylmorpholin-2-yl}pyridin-2-amine;
[6-(6-Aminopyridin-3-yl)-4-propylmorpholin-3-ylimethanol;
4-Methyl-5-(4-Propyimorpholin-2-yl)pyridin-2-amine;
5-[(28,58)-4,5-Diethylmorpholin-2-yl]pyridin-2-amine;
5-{(2R,5S)-4,5-Diethylmorpholin-2-yl]pyridin-2-amine; and
5-(2R,58)-4-Ethyl-5-methylmorpholin-2-yl)-pyridin-2-ylamine.

10. A compound according to any of claims 1 to 9 for use as a medicament.

11. The use of a compound according to any of claims 1 to 9 in the preparation of a medicament for
the treatment of sexual dysfunction.
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12. The use according to claim 11 wherein the sexual dysfunction is male erectile dysfunction or
female sexual dysfunction. ' ' ‘
13. The use of a compound according to any of claims 1 to 9 in the preparation of a medicament for
the treatment of depression or psychiatric disorders.
14, The use of a compound according to any of claims 1 to 9 in the preparation of a medicament for
the treatment of neurodegeneration.
15. A pharmaceutical composition comprising a compound according to any of claims 110 9, and a

pharmaceutically acceptable diluent or carrier.



