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New | ndazol e and | ndol one Derivatives and their use as
Phar maceuticals The present invention relates to a
w@b@sa16p7 dopanm ne agoni sts, nore particul arl yraEr/m206%001513
of agonists that are selective for D3 over D2. These
conmpounds are useful for the treatnent and/or
New In@4z6¥ 8Rd In@horRf Desigivad arttbditields PRarmiLEutR¥@MP! € femal e
sexual dysfunction (FSD), in particular female sexual
arousal disorder (FSAD), hypoactive sexual desire
The presiestanvgetion(reigBDio & slgks of ddprmiae @gonists, meR partifuarilaeciass of agonists that

are sel&ﬁn@?ﬁﬂb@ obkr $92r ﬁﬁése(c%%urid@ akd hdebuY fdr %@t@é’m@éﬁ?ar‘ﬂfl&%ﬁ%ntlon of sexual

e sexual arti
ystunia 0 S RG SF TrIE SPRHR Bt ioryEBED 2t PSS e Serighergusal disorder
(FSADY, afrerctizel skexuahdesie disosdamrdHBDD} ack IOt: initest @y aoi fatneleyorgasmlc disorder
(FOD; bﬁl%@eﬁcﬁlewsﬁaﬁ) Bh& ﬂ%‘e%e% Q& Bl’\ aR parﬁaf%rr gﬁa?é'rbr%ctllel dysfunction

t o achi eve or S|re di sorders suc
(MED). d\galmwa%{ sfynetian, as, sgferprds h@redﬂ lgdp%p@F to( p@lﬂg elgcylajerygisorders such as
prematurdtefaceastion] ancsgmsinia (ﬁ’raemer tc @ofiewsndatg§asat)coralesie disvederd such as hypoactive
sexual tdgﬁr%td dg?)giepz §I9EPSI¥9II] biaﬁw[éré:st% §%dﬁe§ea&>% ounds aret also useful in treating
rati've disorders. resent 1 nven
neuropmc@@tr'%%o%? ahyERTReRNeERtivE @F%!ﬁr& (1), wherein: A i's
: selected fromNor C-O X is selected fromH, nethyl,
OLCC;I—B al o CH3, CN or CF3 (the
The pre&ﬁélﬁne%n"g &V rcorﬂﬁog_%3f|? rpglsli sents a single bond
when A is N, and is absent when Ais CCORL is
sel ected from wherein: Z esents Oor CH2; R
represents Hor (G C6) y wherein said (G -C
6) al kyl may be optionally substituted by (Cil-
C6) al kyl , OR8, phenyl, et eroa(lyl ; R3 represents H
wherei?f (O CG) al kyl; wherein said (C C6)al kyl may be
optionally substltut ed by OR8; R4 represents Hor (Cr
C6) al kyl ; R5 represents Hl nmethyl, ethyl, nethoxy, or
A is seledtEDRom Nlaﬁcr:@presents (Cr Co)al kyI; R7 represents H or
(G -C Jalkyl; wherein said (d-C 6)al kyl may be
~optionally substituted with 1 or 2 substituents each
Xis selegferbipmtemethy), et 64t Q€ Hsr @GHORE, hairh 86k, G or&itbst i t ut ed
phenyl ; R8 represents H, (G -C 6)al kyl, phenyl, or
CH2 n het er oa neans a 0
----- (e HELRLEER b O FerdSoetis fabls tHGS MR B N, Gns absent when Ais G=0
het er oat ons, sai d heteroatons each i ndependently
R'is ssi&tRGbRd fromO S and N, said heteroaryl may be
optionally substituted

\[ZIR4 JS
5 7
l?l R3 R R
R , K

wherein:

Z represents O or CHy;

R? represents H or (C4-Ce)alkyl; wherein said (C4-Cg)alkyl may be optionaily subsfituted by (C4-
Ce)alkyl, OR®, phenyl, or heteroaryl;

R® represents H or (C4-Cg)alkyl; wherein said (C1-Cg)alkyl may be optionally substituted by OR?;

R* represents H or (C4-Cg)alkyl;
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with 1 or nore substituents selected from (G -C
6) al kyl, halo and OR8, each substituent nay be the

wa ams/1o902Ti f f erent; and wherein substituted pheeiB2005/001513
means phenyl substituted with 1 or nore substituents
selected from (Cl- C6)al kyl, Jalo and OR8, each
substituent rmy be the sane or different; and

ar mac é . ce t abl e tEal_ts, sol vat es,

WF’FB?"E% 2R y rm O 0EPBBY: with the provisos.
that: Zis Ovvhen Ais CO and when Ais C0O X is H
@{ﬂ%p&ed@(dk\é) wihen R5 cannot be H. Unless otherw se
i ndi cat ed &5) al kyl may be straight chain or
branched. SUI tabl e heteroaryl groups include

BY reipckisents H qoyC+axjatkiyh whereimysaidd@zCemiky! anagl bp yptanallyslibstituted with 1 or 2
Hﬁﬂsﬁtﬁéﬂ@é ﬁruWeﬁ Eﬁ]t s%%Et@&' frgﬂ '@)‘?{8 :ﬂ%Eml Qﬁél&gﬂﬁ@@ﬁhenw

uoro I oro, ess ot herw se
i ndi cated, the term subst i tuted neans substituted by
@A esprsseri®He(0d el Jalk@idptgh @@ gCHY)phebyte case where groups
may be selected froma nunber of alternatives groups,
the sel ected groups may be the sane or different. The
whereinfigierast/braean foy raerakasebap@atisaing, §°6P'nﬂgér°6bhﬁddﬁtf£°96ﬁ“5 said
heteroaloR ehé lﬁﬂép@nd&ﬁy deeteddom des ariNd sad dé’&efd&ﬁjl may bSoptionally substituted

. t here h ut i e It of a
with 1 or @ﬁ[ﬁ g%&tus?tg % g{a ac P é: a(t %(kyﬁﬁ{} g’é PR4 (?I y uBthLbegF rgay %eythe same
or differgfitydndg t oget her soI ut| ons of a conpound of the fornula

(I) and the desired acid. The salt may precipitate

utlo and be co e filtration or
herein, SEEUERL A BGaOPRY OTHOSTEh UL | Yeitp SRR et from (C:
Ce)alkyl gkt anid @R® s@ch sulstimehtonayee tfie sameanc diffsrentyi ch f or m
non-toxic salts. Exanples include the acetate,
adi pat e artate, benzoate, besyl ate, ) )
and pha‘gp%cgptﬁalllyaa(c:é F?}%H'%%ﬁ#ﬁttsé""aﬁﬁ wlywﬁw%g%@rﬁﬁrgg%t,hereof, with the provisos that:
Zis O when AtissCcamyl ate, citrate, cyclamate, edisylate,

when A% JC?B(QsHa%ﬁaEEI’V? thHRS ﬁnotgéHceptate gl uconat e,

ucuronate |'uorophosphate, hibenzate,
hydrochlorlde/chlorlde hydr obr om de/ brom de,
Unless biietvRe Pdicaied (QfTlaikyl in§bb isBaigHt ehaid ertiraticRed. Mal at e,
mal eat e, nmal onate, nesyl ate, nethyl sul phate,
napht hyl ate, 2-napsylate, nicotinate, nitrate,
Suitablepetarearnd grourainelude, pypdinyi yamiginylpryrigazing! and pyrazinyl.
phosphate/hydrogen phosphat e/ di hydr ogen phosphat e,
utanat har at e, . st ear at succi nat e,
urless B ffe eRFR o, B g aets W PP BRGER ST o and
xi nofoate salts. Hemi salts of acids and bases may al so

Unless Qtﬁerfrv%@ MRkkatebiOhe B4ARbSitutREAESY EM%ﬁﬁJfédadS‘/%nQ %%Sl@ld@fldéWQroups In the
ts. For a review on suitable salts, see Hand

case W'ﬁﬁ%\ﬁ’ﬁﬁ&%’ﬂ?i{ B, pelegied Gom pryRibey ?fé"gem@é’leééf‘?“% they °I§§e9r°“PS may be
the sanfeyor Sffertbdt. and Wernuth (W1 ey- VCH, 2002). )

The pharmaceutically acceptable salts of the compounds of the formula (I} include the acid addition salts
thereof.

A pharmaceutically acceptable salt of a compound of the formula (1) may be readily prepared by mixing
together solutions of a compound of the formula (I) and the desired acid. The salt may precipitate from
solution and be collected by filtration or may be recovered by evaporation of the solvent.

Suitable acid addition salts are formed from acids which form non-toxic salts. Exampies include the
acetate, adipate, aspartate, benzoate, besylate, bicarbonate/carbonate, bisulphate/sulphate, borate,
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Phar maceutical |y acceptabl e salts of conpounds of
formula | may be prepared by one or nore of three
woreiohod®27 (i) by reacting the conpound of for nedEHIB2005/001513
with the desired acid; (ii) by renoving an acid- or
base-1 abil e protecting group §roma suitable precursor
camsylaef citrhte, Eﬂmw(%d@f/latéoédﬂétéi fder{e ﬁ%aFét@% Qiengluébnate glucuronate,

roatof AR, HELEBiE" S5 St B by B Aok s
|seth|ona§¢,elagtat|et n@ﬁlate heraleatsp mafatef nfesylatel methylswplzatet fephthijgte, 2-napsylate,

nicotinaté,€ Atraie0 Noréhieh oﬂélatep Fbélﬂﬂﬁ!eatp%magtb d p%sppételﬂﬁﬁ&? oI)ho"é,lphate/dthydrogen
ol umm. three reactions

shosora B By AR e e et e doia e eyl hpassate and
xinofoatqysgts.pr eci pi t ate out and be collected by filtration or -
may be recovered by evaporation of the solvent. The
___degr of ionisation in the resulting salt ma
Hemisalfs 6b s A0 PEb e 2% i edarmeg. far HEBPEA T AREiSES heigdloium sas
conpounds of the invention may exist in a continuum of

For a reqi@d bils al?lfaﬁfees%ltﬁﬁgg HESbBIOR? Bt lé’ceé‘dlgfééﬂg lﬁpﬁe‘?tlers éelé(ctlon and Use by

erm amnor rerers o d
Stahl a"@\)ﬁ‘?leérﬂmt‘h\é’"%t/%'ﬁlzgpzl acks | ong range order at the
mol ecul ar 'evel and, dependi ng upon tenperature may
Pharmac[eeﬁmam ec#eﬁb@@%@ gfgclagp&?r% é’? *‘ogsulg b Bna}%? lplaiip\e%ed by one or more of three
methodsyj sti nctive X-ray diffraction patterns and, while
exh|b|t|ng t he propertles of a solid, are nore
on heating, a change

0 ARG thedSRBOI Oaﬂqut*?ggs'rsgews whi ch i s

char acterised by a change of state, typically second

(ii) Wr@ﬁbvnhg 8 a8& dr B?s'éstéﬁllb QRtdctin Va:&@uﬂ f?dn% s&tralfl%tp?elcusgreof the compound of

to a solid phase in mat er i al
gPr R e %‘t?”'i“ﬁtaéﬂ‘ﬁaaq'e el RpEHreor, JPf ?ﬁ@Pf%Pé?ﬁﬂ"SrOf lactam, using

tlhevle,shreaadd;gmrves a distinctive X-ray diffraction

pattern wth defined peaks. Such materials when heated
sufficiently will also exhibit the erties of a _
(i) Iy RRVEIING,07€ $aen hmarRIEPOLRD AL oEmyiay! tOcﬁnPFlaumdrqagﬂon with an appropriate

aditber &g tresans eth fitaisle ph @sehafdead@inn. t ypi cal |y first order

("melting point'). The conpounds of the invention may

al so exist in unsolvated and solvated forns. The term
All three weaptipas @re itvpicalyeenringr @it in seluiipas The IRsultingredlemay Rrecipitate out and be

collecteoC@nmttaﬁ&n ©P FRY b8 IrétdvérBe b @\Vﬂbﬁtéﬂ&h &fthd Seveh MR HESEe 8N6hisation in the
K 'Fm§ ;rgl%har n@g? utnls% % ce tablcf sol vent _
resuting LYY P8 ﬁ‘;ﬁ?é & ALRBMO RSt er m * hydrate' is
enpl oyed when said solvent is water. The
The conféb@td%? ﬁiétlh\ﬁéﬁtldrb’mmtnaé)&dﬁtlﬁmnvo?tsﬁﬁ Pted rgﬁglﬁd)m Wénorphous to
fo %JE dethe h%ratesthereo
ruly arviline e *9%@5@33?8 s A g C%Sbéf‘”@tﬁ”PU?Ckér"ij‘arﬁt’Ee order at the
moleculdn {eselzand sdepsndimeupph mmm%ea‘tmra gsayi exbibiathe ghysichimropzit&s £ solid or a liquid.

Typlcallyofr,]ucﬂeﬁtgtenélg NyeC ﬂ&r Qt/é'] %Fsgﬁjcng@/ @{g@& gi‘ffr?\?bér? Dafit (—?Eé/ %R%p@@@ Mxhibiting the

har maceut i cal
properties of a solid, are more formally descnbed as a liquid. Upon heatlng a change from solid to liquid

[\.
— g

properties occurs which is characterised by a change of state, typically second order (‘glass transition’).
The term ‘crystalline’ refers to a solid phase in which the material has a regular ordered internal structure
at the molecular level and gives a distinctive X-ray diffraction pattern with defined peaks. Such materials
when heated sufficiently will also exhibit the properties of a liquid, but the change from solid to liquid is
characterised by a phase change, typically first order (‘melting point’).

The compounds of the invention may also exist in unsolvated and solvated forms. The term ‘solvate’ is
used herein to describe a molecular complex comprising the compound of the invention and one or more
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Brittain, Marcel Dekker, 1995). Isolated site hydrates
are ones in which the water nol ecul es are isol ated

w0 p@siidioeect contact with each ot her by i nter vRCi/IBR005/001513
organi ¢ nol ecul es. I n channel hydrates, the water
nolecules lie in lattice chanpels where they are next

pharmaE‘,eiiu’n@éli;lEé\Vccé/Wetb%r sORINE GidleBfles, lidt dBHBle: b@ﬁncﬂiol(%qér‘?rath?&ate is employed
he water nol ecul es are bonded to the met

Whe”s?%ﬁowe\%ﬁéwa{ e solvent or water is tightly bound, the
The phamrgseeicallyi ddceptalvie salvated bt thef dgompdurstsodfdhe éavegla \(l) include the hydrates
thereof.| Ndependent of hum dity. \Wen, however, the solvent or

wat er i s weakly bound, as in channel sol vates and

hygr oscopi ¢ conpounds, the water/solvent content wll
A curretitly abegrierdaessificatioh spsten foy oegadic dhygratey iscanadhat defings isblated site, channel,
or metafslﬂﬁ Iao&ﬁﬁeﬁéd h)’apé'iesﬁs%b@gl r9 BIEM uW’Mer@euﬁJ%ﬁScﬂ IWK R. MOITIS (Ed. H. G.

Britein, Nt ) e heBt 1S9 (OB TE RITaIE 71 SHRGI MUY Steeiterapigipfes are isoated
from difEbe catatp eitin dactobthieh ey infenening oj_nganmcin_uldajlefsomfp@ﬂnm hgdrates, the water
moleculgéJ ruéfw IQ‘(tl é\?angaé Whgllg%e?ra?%q%é 'td:ﬁqer W%E&rl or ol(]}gs eﬁl] Irne’[al -ion coordinated

g thereo rugs and
hydrate? é'@ﬁfé’r‘tgr ff‘ﬂ%%“@?éfare( Hweedtaitegnepiercal , geonetric and
tautoneric isomers) as hereinafter defined and
When theS%,]v%R{ ﬁjg@s( (|:s (}%RE}J t%oq?cﬁ %gpcgrlf'] I%x |hﬁ{l/e((; gn ?&La%ﬂrged swqﬁ(l\‘\}o%de?ry independent
of humiditye e h Joweyes, theysalvast crfl“@telr §OTP@|<|S§ beytd. asduehgnes! Felvatesyang hygroscopic

compoudis, {tRewaeEREMdEBn@At Wil Bebandet drtumidty BEH GMEEDABIESHs. In such cases,
mﬁFhlbh%IMg Hprerthan one type of isonerism and
non-s RUGIeY" 8% 68 Br nore thereof. Also included are
acid addition or base salts wherein the counterion is
Herema@c@F élﬁ@ﬂe}eﬁce@sct@) b¥Rpouh s of@d?ﬁ\ﬂﬁll Pcludd rdidrical § tHRfsalts ériﬁ%oﬁ@tes thereof.
racem c, for exanple, d/-tartrate or dlarginine.
conpound of the formula (1) contains one or nore
The compyumietof the imantamninetdenengiodnds e feiolad aBXie&inSeﬁore defined)inciuding all
polymo?gg% ggﬁtc&‘gﬁgfhédﬂg‘?ﬁér&f pg&ﬂ'ﬁgs gﬂdrlgaﬁérgqgé?eof ‘( Kb‘ﬁjd @aqi geometnc and

er under st an enco
tautomeyic)isagiegy) @ s Rater deinisd aed '§?t%‘?"%?8¥' F%“PPHﬂdﬁ@f OF"P\“'a '
particul ar: Separation of diastereoisoners may be

Include?c\m h?lvona%?%gg o&Vt%Ft rgs% |nL§n919p'aqéJeat‘?lostgreg?$nQYs qg]oraeli_w dsomers and

ryst
tautomejgic farms; & ﬁl’@qzmpqiscofﬁeprmylgrlem@qidngg @qmﬁggn @xl@lwtlrtgﬁ'gore than one type of

|somer|§rﬁ r éﬁdi' rﬁixt(nlei oPbneforsmbird Mbless. ARb IncRBedgE bM@hdd\ﬁ@n bhesse@hits wherein the
countertoln)ls ﬁ%%;al glveD or}aep(éra%? c{alaa?ts o g@lg‘goug gaﬁsrﬂlal fﬂr examprnJ dF}artrate or di

arginineptical ly pure internediate or by resol ution, such as
by HP.L.C. of the correspondi ng racenate usi ng a

Sui | e chiral support or by fractional
A comeppud S0 oS Dhe iR atiP ReTE et B A o elare e deratere exists in two
or morbysteeaistmaiv Girmbhe Fodrermespotiei sigiledapasmt willwirtdarstand  that moiety _ (Il)
encompca%ésaéﬂlsf‘eréyﬂstoh‘éﬂ& Eﬁ(d cﬂﬁérb&' &n@e%b ?jorms in P&Hicaiar; @S

ppropriate present 1 nvention nc udes al |
phar maceuti cal | Japt &bl e i sO ke R/ | abel | ed
compounds of forrru wher ei n‘c;ﬁ%ao nore atons are
repl aced by at ons g st he sane ', nunber, but a

n atomc mass o r malgs nén‘oer dlffelrgnt I&){glomthe
atomc mass or mass Mumb&® whi ch prBdonilffates in

Separaﬂﬂ"t \bf Siastereoisomers may be achieved by conventional techniques, e.g. by fractional
crystallisation, chromatography or H.P.L.C. of a sterecisomeric mixture of a compound of the formula (I)
or a suitable salt or derivative thereof. An individual enantiomer of a compound of the formula (I) may also
be prepared from a corresponding optically pure intermediate or by resolution, such as by H.P.L.C. of the
corresponding racemate using a suitable chiral support or by fractional crystallisation of the
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Exanples o f isotopes suitable for inclusion in the
conpounds of the invention include isotopes of
woyasoger; such as 2H and 3H, carbon, such as BAIZB2ED01513

and 14C , chlorine, such a s 36CI, fluorine, such as

18F , iodine, such as 123 | and 125 | , nitrogen, such
diasteredBohafit santel fabh b ﬁy ey ERINof tt&nghes@tl)rﬁiri]nbEr&e.math@traB ggiﬂsa%@ optically active

: sgy%% _.such as 32P, and sul phur, such as

amdor%%%tal #@g?%pically-labelled conmpounds of fornula | |,

for exanple, those incorporating a radioactive .
The preiséittiygation acRidessAl gharmdtetticaly aad@dréadé isdtopishllyadRIéd S@unds of formula

I whereﬁiro?t%e F)bﬁ\]we: a?derlnssatgglpé.pga%sd é”;aﬁ% al%fﬁg Is\ér%e .ff}&uc IPLgIPSber but an atomic mass
or massyamher differentyrondes aomicgpass i gasy lﬂld'pb%féVhiCh pieidenvingfestirestyre.
ease of incorporation and ready means of detection.

Sub
Examplesl:J ?ts?hp%%%”na . E)Ir dnc@%}osgprt %'5) %tj CP thg d'{)\éﬁt‘#l g{g érgowg]e isotopes of

hydrogernesmthtaSnd aﬁd Oin agrbwnt sch @e{ ‘&b SC iand SCattildrine ysuch es *°Cl, fluorine, such as
8 |odﬁ‘?éa€@dheas 'Zﬁcarnﬁagﬁ%trd@eﬂ'éﬁ@n BakN- drdf N Coxygdre dUEEds *0, 0 and ™0,

nd fence may be preferred in
phOSphgrdﬁ"es 8'? ?sgﬂyn?f"ig@&? %@b@ﬁ iTution with positron
emtting isotopes, such as 11C, 18F, 150 and 13N ,

Certain Ciécﬁ aﬁ?@a\ll HEBdIY compbitRistdf qgrnﬁ::@ S %ro&amgleogﬁ'@@ Wcogdjﬁa-[r)\g a radioactive

or exam nl ng strate receptor occu
isotope §8P6?§V|(9hquF§/aWdé%éP%ﬂra@dﬁﬁ&ﬂ‘§d§“W stugieping rqzdrqggﬂve |sotopes tritium, i.e.
°H, andgemigshalld| ye. e, preciticaithrii Ysehd fov & puopuak i G oF Hee Sakd 6MRcorporation

Kk ed in the art or by processes anal ogous
andﬁﬁ%gn%ﬁose eé%blbed i n the acconpanyi ng Exanpl es and

Preparations using a n appropriate
Substrtdti&ﬁ"\nﬁtﬁ’|h§@J|ér)§o{o§B£EM dsQﬁGt@ﬂIm 8 2l ﬁh@? a@orﬁ cbitin therapeutic advantages

t .previous

resuing i, GRGGE MeePr Aeelh dh Pk TS 1 oo bl o reduoed dosage
requiremgnts, atnrhtaenca\vrembb@reférredllmd:etetcmmtam ein the sol vent

of crystallization nay be isotopically substituted

.e.g. D20,  d6-acetone, follo

Substrttglﬁgdﬂtrgz@ﬁrtrgn Sprttfr]gers?tﬁppénﬁl r?sarce H:artq areﬂ alN p gan be useful in Positron
Emissidnalopugreyhy (FET® fskrl@b for eXarising @ibstciteedcdptan otddpanayet hyl |

OH, OCH 3, F, d1 C N o r C F3 Nbre preferably X is

sel ect ed frontH r CN Mdst preferably X is
lsotoprqqllxﬂpgqlg,@mwuqdétoéfoggpl? |I cqrnsgegeggllg@e OLEPRNER kY 59qvpatpqqel| techniques known
to thos@ kil il thaydrt, or by prdbagdes uhalegdds P)thaeideydribeMahie accompanying Examples

rr
and Pr@p%_?%?@sagéu%qs%ns ?;{Iﬁ?ﬁfﬁs esrg{)tér%%@{jlg?e?eg%e Tt M%e of%’e H%T"gbe'ed reagent
previougl@mPoRE. | each substituent may be the same o r
different. Mre preferably heteroaryl is selected from

Pharm%g{ll dII n%Fepﬁ%?eegolvatem di %W%C%S@F é’]f-‘?t% q%ljlpﬁfl(%ﬁpgste \}/hereln the solvent
of crysta@iativrkpay berisdtepicatis ORByted ohDA. Beadetone k-DMB0.be t he :
sane or different.

The following embodiments of the invention are particularly favoured:

Preferably X is selected from H, methyl, OH, OCH,, F, Cl, CN or CF;
More preferably X is selected from H, OH, F, or CN
Most preferably X is H

Preferably heteroaryl is selected from pyridinyl, pyrimidinyl, pyridazinyl and pyrazinyl; each optionally
substituted with 1 or more substituents selected from (C;-Cg)alkyl, halo and OR®, each substituent may be
the same or different.
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Most preferably heteroaryl is selected from pyridinyl

and pyrimdinyl; each optionally substituted with 1 or
wQ2@®shstoet uents sel ected fromnethyl, fluoro, Bel/B2005/001513

and met hoxy, each substituent may be the sane or

different. Wien Rl is represegted by moiety (I1I):

More p'}@érggalié ﬁ?tglﬁ:%@ is Qé]?ctédlﬂlogw) pyﬁtﬁ r%/ Qrfdjkﬁ%[d%@l e%ﬂ |é/na(lyl_§)bsilt§ted with 1 or

rep re
more %DP%*FL@P%P&?C‘R@ PR sty hé{'@ndc%‘} aﬁ%‘;hl Sub%h*e@f %%‘Peeﬁhasﬁ've or
differel®2 represents nmethyl, ethyl or propyl. Mst preferably
R2 represents n-propyl. Preferably R3 represents H or
al kyl. Mre preferably R3 represents H ne

Most péqfep@lply %ﬁtersaryb? pelecigy Somyeding 2018 pyrimiging B@c‘ég@pftngllwubstxtuted with 1 or 2

substiti@Hi$dlectd fRhyibthyl Hu6rD Sohvkd shddetiorp sk Blistiter imay be the same or

dlfferelgtd Crai kyl . More preferably R4 represents H, nethyl or
ethyl. Most preferably R4 represents H Wen Rl is
represented by noiety (lI11): Preferably Ais N

when Rf gfr&dradehiediBd morBr@sent s (Cr Ctal kyl, optionally
substi t ut ed%%y phenyl or heteroaryl. More preferably

R2 represents ethyl, propyl or butyl, each optionally
s Mowtiést (Lle)ehdlib) pt@e:mférredl\/bst pref er abl y R2 represents

etvmé{y (95) ,Qﬁmﬁaﬂy geehe@ptional Iy substituted by
Rl i1s represented by noiety (1V):

Preferably A is N Preferably R5 is selected fromH,
metefarabah cepnesehioy. More preferably R5 is sel ected
fromH and nmet hoxy. Most preferably RS is H Preferably
is selected from (d-Cral kyl. More preferably RR6 is
-s@[%?@ﬂRf%Wﬁ%%WG)a'éY'hyl and n-propyl. Mbst

pvefesraietaplyRG rémesantp eyl ethyl or propyl.
Most preferably R? represents n-propyl.

Preferably R® represents H or (C4-Ce)alkyl.
More preferably R® represents H, methyl, ethyl or propyl.
Most preferably R® represents H, methyl or ethyl.
Preferably R* represents H or (C1-Cy)alkyl.
More preferably R* represents H, methyl or ethyl.
Most preferably R* represents H.
When R' is represented by moiety (llf):
Preferably A is N.
Preferably Rf represents (C4-C4)alkyl, optionally substituted by phenyl or heteroaryl.
More preferably R® represents ethyl, propy! or butyl, each optionally substituted by phenyl.
Most preferably R? represents ethyl or propyl, each optionally substituted by phenyl.
When R’ is represented by moiety (IV):

Preferably A is N.

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



10

15

20

25

30

35

40

Preferably R7 is selected fromH and (Cr C3)al kyl ;
wherein said (Cl-C3)al kyl nay be optionally

waastiidoet ed with 1 or 2 OR8 or phenyl groups.PODIE2005/001513
preferably R7 is selected fromH and nethyl. Most
preferably R7 is H Preferably Rl is selected from

Wysﬁéréfgéblghb)s@nd (I'V) More preferably RL is selected
romnoieties (Ma), (lib), and (1V) Mst preferably Rl

is selected fromnoieties (Ma) and (IV). Preferably R8
PegisraiseRt is sétectddGromG) a ey,  phenyl , or (CH2) phenyl

g%égrg{eﬁgﬁ rRa%lbs\éleggd fr?rﬂ rn?% tegéﬂ_a'rng g‘r?ﬂég%llnt s H or

fﬁﬁféh'yﬁ Pé‘r&’?%’bl arly preferred are conpounds (and
salts thereof) of the present invention exenplified

Z}’er f%r'iﬂy gﬂzsr gelé?:{e%gﬁrn{ Elfjar%‘r g:)} ICI;’RSRS Plerﬁi_nzs_asiﬂ ﬁC_r](_Ds)alkyl may be optionally
HUbSrtrtﬂ%?Edrlt 1CEX 8ffp Pfeohfylvl groups.
%dré—préf%ra@lyth)s%&ée{bd ldgma rB?r_)dddnetﬂng P?aiﬂ e <(:| Exalmol e 7)
R ro azetidin i ndazol e
3@%&9@3'@8‘{8‘) }{Q’A{P(lp)r/)r opyI azeti di ny3 yl)-1H i ndazol e
(Exanple 13) 4-[(2R)-4-propyl norphoiin-2-yl]-1
preferab@Rdrsfgmerté&f?dﬂr meRMs-(Hy sHaqIv) Exanpl e 14)

Morepicg %ﬁ%ss%'wﬂ?wmf’o 'sg ERelly Y

Most prerequ@re( idelentda rah mbisjiby elrahgﬂd](rw propyl am ne (Exanpl e

18)
R, 5S) - 5- net hyl - 4- et hyl nor phol i n-2-yl ] - 1H i ndazol e
Preferaglﬁ represents H, (C4-C,)alkyl, phenyl, or CHzgJ henyl
More préferdbB R’ pépresentaes, hrylhyl4e|e(t:hly)blmmphol in-2-yl]-1H i ndazol e
Mostpr@é%‘a%ma re]sgntgﬂdom@ ounds of the invention may be
nne

in a variety of ways. The
rout es below illustrate methods of synt hesi si ng

ParticuleMeriétsar® torhsouRds @nd kalts tldieapug freUredeheinvention exemplified herein; more
refe”eﬁir e}nsf ormations of the follow ng schenes, any suitable
P %?ogen protecting groups may be used (as descri bed

in "Protecting Goups in Organic Synthesis" 3rd

4-(2R, ﬁlﬁ-rh&ﬂyl tl_upréﬁ{dm@pﬂgl’r‘rezlggg; FﬁdgA%oleV\m S, (Extample 1)
nt.e ence conmon ro
41 ﬁ‘héﬁ'i%%ttdl”f?gy”gﬁb'ﬂf)azf"@G) suitable for ‘??Fn is
4-1-(3-peariyiplopyaxetidned-fiiainyihdazalei ch is r eadi (%xamehd())ed by
4-(1 prc%ﬁy%%tlgﬁ@tygmﬂﬁlhd Heacid such as tri flgg(g,qg@egj c acid or

oride in an lr](?anr c sol vent such as

4- [(ZR)der?HV%?O&P@H’h%'WN 3-AnydipeHdndokerge sui t EPEPKI'Y ogen

4-[(2R, %) d-ethyl-APrapyiatigpholin-2-yil-1,3-dihydro-indol-2-one (Example 17)
N-[2-(1H-indazol-4-yl)ethy!]-N-propylamine (Example 18)
4-[(2R,5S8)-5-methyl-4-ethylmorpholin-2-y]-1H-indazole and
4-[(2S,5S)-5-methyl-4-ethylmorpholin-2-yl]-1H-indazole (Examples 19 and 20)

Compounds of the invention may be prepared, in known manner, in a variety of ways. The routes below
illustrate methods of synthesising compounds of formula (1).

Throughout the transformations of the following schemes, any suitable nitrogen protecting groups may be
used (as described in “Protecting Groups in Organic Synthesis” 3" Edition T. W. Greene and P.G. Wuts,
Wiley-Interscience, 1999). A common nitrogen protecting group (PG) suitable for use herein is tert-butoxy
carbonyl, which is readily removed by treatment with an acid such as trifluoroacetic acid or hydrogen
chloride in an organic solvent such as dichloromethane. A particularly suitable nitrogen protecting group
for use with the indazoles herein described is triphenylmethyl (trityl), which is readily removed by treatment
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for use with the indazoles herein described is
triphenylnmethyl (trityl), which is readily renoved by

wo e@atin®et wi t h an acid such as trifl uoroaceti cPEDIREN05/001513
sul furic acid or hydrogen chloride in an organic
sol vent such as dichl oronethage. A particularly

with an 84 Ellﬁﬁ‘\la% r;tﬁfilJo,FcQaggtf& é&fd?%tﬁlgﬁé B&d 9f WdegErQEhlcliiﬁ_@liﬁ/\iéﬁ Br lEﬁF])@ solvent such as
soron o A he et dsasrtbed fo Lrb ] sobr ool ShiMl. (TLES)yn esrivs
is trisopsapylsilyh §TIBS), fvhichds esaiiily remoeatl nyr topmiment vt areadid surbhasasyilfuric acid in an

omamcgh%h{ cROEBLRAR®metRRe SKkil l ed man will appreciate that,
In addition to protecting nitrogen groups, as

L s e PO
at variousdipes slaring the synthesisef the lsppm_heumdg pbfgprsi,la IsiiwBy b%nffcqssary to protect further
groups, SHAMR! 16 exBMRIOKYHrEY QHRBs With B s@itaBldiptddtify Rb&Y, &fehirFove the protecting

s G s S RSB s 7 A Forcramps

of protettivd/depoteetidni mgthgdaegy. seEdPratecdivep prespsoiit Organic synthesis”, TW Greene and
0 . t . _ " r 1 . s
P WO BF LA SRR PRI ofRb IO o8 el M deifeston conitons
comprisggefliadngnis 48%wageauss HRY dPlod P4g Pt arstyppiistinge ivdly hegang tribromide in
dichloroﬁi@ifhlbyé f@they holde.prmxbmﬁﬁv'etynmm?diHyammgmmmsr protected as a benzyl ether,
: ; h )
ceproreBh iR Ae P S h R i o ek Gtier £hycfbep smosphere
1-24 hours. Alternatively where a hydroxy group is
Compold9 bERiRda BpwRerBif R2 ¥hd RBRE4s deHRgY MHoRCAndOR afdRUkreiag@8scribed herein,
be 59 ri,se q¥drﬁgen tioHemﬁ h a pal |l adi um cat al yst under
may 88’355'8985%’5 1 §?§ﬁ%}3§. rE%::\‘pounds of fornula (I %
whergirn R2 and X are asrdefi ned above and, A aRd Rl
are as described herei may begprepaged accoLging to
nga scherfe' 1. g = ,\Cl:glg;p?ounel—s—e#»fo( £ (")
y pr epared by rea ng /conpounds of formxa~tNl)
ik h7) MERO in theypresence of KOAc, followed by H = (V)
treatnment with ii) 1soanylnitrite. Typical conditions
conprise 1 equivalent of the aniline (I1) with 3| j
equi val ent s CTA@ZC)an§mﬂ-1.5 equi val ents of KOAc| usi ng
tol uene as sol vent atpn60C for 30 m nutes, foll owed by
treatnment with isoanglpitrite (1.5 equivalents).
Conpounds of fornula {l1) are co rcial | Br
avai | abl e. Conpounds of, fornul a éﬁgﬁ NB&%%r ep
react | x | & 4H-Hy—with i X N
sui tabjl e acid. Typl cal~¢ ﬁdg#ions conprise 1 N pg
[ ent of thgvigcylindazol'e (I11) as a sofdtion in
ﬁous HCl being treated ®fth excess concentrated
oric acid at a tenperéture of 500C for 15
ol l owed by stirring{at 60C for 15 m nutes. )
Conpoufds of formula (V), wheifein, for example, PGis

trity py be prepared by reagting conpounds of the
f or gl mLthﬁy;_chio

epy! met hane or
br onoteFphgnyl met hane in t fghce of a base.

Tymy cal coHditions conprise 1 equHvalgent of the
i ndazole (1V) with 1 equi§§45@51of
chiorotri phenyl met hane an T- equi val ents of

triethylam ne using dichloronethane as solvent at room

Compobifi¥R&TieimilL(1if)dhaylBe Pr@bdr€d by reacting compounds of formula (Il) with i) Ac,0 in the
presence of KOAc, followed by treatment with ii) isoamylnitrite. Typical conditions comprise 1 equivalent of

d \y

the aniline (I1) with 3 equivalents of Ac,0 and 1-1.5 equivalents of KOAc using toluene as solvent at 60°C
for 30 minutes, followed by treatment with isoamylnitrite (1.5 equivalents). Compounds of formula (1) are
commercially available.
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Conpounds of fornmula (VIl1) may be prepared by reacting

conpounds of the formula (M) with v) Zn/Cu couple
wowal/1soni cati on, followed by addition of conppehtER0E 001513

the formula (V) and a suitable palladiumcatal yst and

i gand, and heating to 700C fgr 18 hours. Typi cal

condi tions conprise 1 equivalent of the azetidine (M)

comoofi Smbler S bR bl <SSR dehyt Bty (Bl o st
acid. Typi@bcanditionsadcenyirise df equivalerit ntithz abindazple (1) 652 equiionaih Shit Ajueous HCI

being tr%gteﬁ 5v|trfé)gle§§ %}?r%éhtg gr%l}%ﬁ )agcli E@J tlafhgeﬂgﬂhee 6"@40101511-916utes followed

ents tri atin
byst'"'Oﬂlath@FC@N%@'mUées Conpounds of the formula (V) may be
prepared as described in Synlett, 4, 1998, 379.

compo BT, SRR B Vi) iR By BEBGEARY g compncs o

the formula t(Bvh Méh a0 i athjoratripiendwethi@le arbrafFAriphendmethdneabltiee presence of a base.
Tvprcalsc‘ahMt?o'HE c%%e%e&“nfa@n%f%h&@&@ (19¥ wﬁ’“ ‘P%H\Waleﬂ S¥ehiotriphenylmethane

and 1- %equgalergf pf(e}h&tggérggrgg@?g g En_l’qrorgr r?aégrg%sﬂéfenﬁ@tﬂp% empera?ure f%r 18 hours.

conditions conprise 1 equivalent of the

Compoh%a&%rg'r@%e(g\ gh@? b(e%'r rp)areWb? l?ee@ﬁﬂée&ﬁ\ppﬁﬁd‘slo\d %%ﬁﬁﬁd (Q/I) with v) Zn/Cu

couple (S @RIGALIR. oYespegy ?ﬁ [Yer elscomepids ph de fefm%%ﬂna a(%‘*)fab'e palladium

catarysﬂaw @encpraapareeﬁhdaw T(E@Gdirl 1891001@nwmbﬁzd80rﬂftrorfsod$dmﬂr|§e 1 equivalent of the
a ents o

azetidi &b?@@é E% ?]bgglee Wrgh?onrg?tropogroo tgrg era re for4 hours followed
by  addigorpr e@‘encleoﬁ)f equivaleqsi vaf enthe ofndazalayi t(é(bl e Orﬁdu@qwgalents of

trrs(drb@r&?lmene%ugtgnﬁérpél%IUHr'@)tarnH a4 %Eﬁ%ﬁé@% Wgrfhr‘?IShd%Bm@gﬁdJﬁ'Qatmg to 70 °C

anobor oh de 1n a suitable solvent suc
for 18 fiiSh ST EABENRHES Brmuia{ Y HAgchesrepPE ewd?rf“P%n ém’rfb Aa}998, 379.

addi t| on of acetl c acid. Typical conditions conprise 1

58 ) i SRR S A S o0 v
suitable; a@rr ($HEM 29 'd@le@fo%@ra(ﬁﬁ'ﬁ%gei entpuel endigideraethenger giethyl ether at room
temperé@fé’ﬁrtaﬁmebr@felﬂékﬂy e &&eh&tﬂ‘f § catfol %Bﬂléﬁ@'ﬁ s@h s GtSH. alvplcal conditions

d
comprrg ﬁiurvggea{ %tgﬁé gr%%oleﬁé%t@inl 6ﬁ4wﬁ%§>éc%§]s tnﬁ%1 a‘é%uc%?‘é F?grg gg equivalents of
EtsSiH érceiduCtliahpotndempearaturetor Yhiautes. 2. (1 X) (X) VT (X)) (V)

| X Conpounds of formula (XI) rray be prepared by

reactjn ounds of for
Compaigo AbEmGR ofRlI e PRPTT DY Rerciies ciheands b gfida Wy i v 15
equivaleststaf itret feyliced aiéehyde #- aretitablé soiverthat raven temperature in the presence of 1-5

equrva-a{tg' %ﬁlé:oﬂﬁiapl%orr‘éd&ﬁgp%ée@? shcR s ValiRp tﬁécefo&fborohydnde or sodium

cyanobgmﬂryqrrdgqrg“avgp@ $rivegt %Hﬁéﬁflﬂ‘}gﬁﬁ"‘e&@ﬁ?ﬂr éétH %rofﬁ@p ﬁ’ﬂth the optional
additioh @F H&dtie a8id. T@Jicae Bbnditionsg Cdprisee MeauiRdieHt @f e idagaleazetidine (Vill) with 3.1

equivalents of the aldehyde and 3.1 equivalents of sodium triacetoxyborohydride in dichloromethane at
room temperature for 18 hours.

Compounds of formula (1) wherein X, R% R® and R* are as defined above and A, R' and Z are as
described herein, may be prepared according to reaction scheme 2.



Compounds of fornula (1 X) are comrercially avail abl e.
Conpounds of fornmula (XI1) may be prepared by reacting
wa@2esnpoend of fornmula (X)) with i x) an or ganoP&t/EB22005001513
reagent fornmed fromthe bromde (or simlar iodide) of
formula (V). Suitable organomgial lic reagents include
Gignard (organonagnesi um or oBganqyithiun1reagents,

whi ch may be prepareg fromthe broyfide by hal ogen
nmetal exchange. Typic condi ti onskgcqnprise addition
of f-butyllithium (L1 ZMin gent&ile) Ro the bronide (V)
i n an anhydrous et h&feal sol ventRsuch as
tetrahydrofuran at a nperature below -70 0C (to
perform the hal ogen al exchange®teaction), followed
by addition of the norpholinone (Xl). Morpholino

(XI'l) may be reduced to dioivﬁXIll) by x) reaction
with a hydride reducing agept, such as sodi um

bor ohydri de in an al cohol solvent such as nethanol .
Typi cal conditi o conprise additi 0b6_4 réqui val ents

of the reducingITT--

to the norpholifnol T (XI1) in
agueous et hanat tenpgrat ure. nds of
formula (1) my b pggg%;ed fromthe dipl (XiI11) by
Xi), deprotection and cyclisation in the presence of a
sui tabl e acid. Typical conditions conpri@ge 1.0
equi val ent s of conﬁghnd (XM and excess concentrated
H2SO4 i n di chl oronet hane at Yroom t enperature or above.
Compounds of fornula (1) wherein, X, R2, R3 and R4 are
as defined above and A, Z and R} arg as descri bed
herein, may be prepa iccor diflg 4 reaction schene
3. Conpounds of fornula mhe}ein, for exanple, PG
is TIPS, may be prepared obr i ndol e by
reaction wiwth a triisopr ﬁﬁ&l halide in the
presence of a suitable bas€.xTypical conditions
conpri se addition of the base td4-bromoindole in THF
as solvent, at reduced tenperature, followed by
addition of triisopropylsilyl chloride and then
heating to reflux. 4-bronpoindole is comrercially
avai | abl e. Compounds of fornul ag{ XV) may be prepared
by reacting a conpound of fornufa gXI) with ix) an
organonetal | i ¢ reagenfC{{rped réEithe brom de of
formula (XI'V). Suitabl eNgr ngiaklic reagents
include Gignard (organo sHUM or organolithium
reagents, which may be pr ed fromthe brom de by
hal ogen netal exchange. Typical ¢¢onditi ons conprise
addition of f-butyllithium(1.7Min pentane) to the
brom de (XIV) in an anhydroug ethereal solvent such as
tetrahydrofuran at a tenperatjur’e bel ow -70 0C (to
performthe hal ogen netal exchange reaction), followed.
5 by addition of the norpholinone (X). Conpounds of
formula (XVI) may be prepared ﬁ¥ reducti on of
mor phol i nol (XV) by x) reactiorf with a hydride

reduci ng agent, such asysodiu Bhydride in an
al cohol sol vent such ag n8t hanol .| Typica
o~ "R
X
0

Scheme 2

Compounds of formula (XI) may be prepared by reacting compounds of formula (IX) with viii) amino
10 alcohols of formula (X) in the presence of a base such as ftriethylamine or 4-methyimorpholine. Typical
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condi tions conprise addition of 4 equivalents of the
reduci ng agent to the norpholinol (XV) in aqueous
weewanodoz2at room tenperature. |ndol es of fornmuPer/{BOOI001513

may be prepared fromthe diol (XVlI) by xi),

deprotection and cyclisation in the presence of a

sui tabl e aci d. pi cal conditi'ons conpr
condiioZ GPURISBri| SRSl R BR A ORGP G e BBRRS  dotaamine and 1
equivaldd 804 cammbund lod fapmds likXheisiny tolcemen d<e sematati reono tengizoatere or above.

may be prepared from- :

Compo‘?ﬁggffggmgaf f)oé;rﬂléj é‘c'élw@lg%}em i) addition of

pyridiniumtribromde in a suitable solvent. Typi cal
Compowain dif tforondga CONpPnaysiee préparad) b@ resptiny al eompuad op YarindianXnwith ix) an
organor%ét%lpd\%gb ?foﬁ‘rﬂe&#cﬁn thr(Blnﬁdeo(Er Jnﬂi'i d%e&égerh%‘ta'(?) Suit?ble organometallic

roomt enper ature.
reagentp I"f'“ﬁﬁ)?"@@arﬁ r(‘gﬁ%ﬂo@ég'TeF'HW}) ebﬁ’ﬁﬂlﬂli@y”bfeaﬂ%}twhﬁ’h (M&y| g yrepared from
the brolide yiHajogartl dhetal excharfge zTypizalidtnitions ddntprisd aditen 0 -wepfithium (1.7M in

entane;ch{h%jJrorﬁﬂggl) h%ﬂ r'ESHé 'at?ﬁgrfeglds%vgrgt sjug %%Htr%@’d?c%én {a temperature

below Qc(i%merf@tfeme&a&@wdmﬁﬁl Pekanoe @ﬁiﬁfé}nétf@lioeed Lo2gsiion @& thgfmorpholinone
xn. formula (1) wherein X, R2, R3 and R4 are as defined
above and A, Z and Rl are as described herein, may be
prepared according to reaction schene 4. Schene 4
MorpholiiphXdlimey be fedfiend iaidiel (XIHOYX) reagtioh avith dweride deducipgragent, such as
sodium %@r@ﬁﬁiﬁﬂé’ﬁl AAfaldoRs Sbiet dudh a@bﬁeﬁﬁhl’{cﬁ TyBie8 biRiRions &d?nﬁl‘se addition of 4
r.on

cauivadffe g rediiregpon g s ehelBel QR SireplineEonsLatrian tmperature
catal yst. Typical conditions conprise addition of the

Compog’nd@@f fdilia k?f?ﬁ%?]%etp%pgre@' QHRQH’Q&*OIQRIIIS 8y Wld%pr%t\é);tldnnand cyclisation in the

t ol uene/ et ha as solvent, in presence of

presengecf 2 3¢4taki¢ Agich Hlypical conditions cRMRYSE |1 Qd?CiHWf"G’)“S QB%P“&?HP% fl!l) and excess
concenitatedios&il, én difhddrorostehe Ayrobmadmpegatiire or efdvex. Exanpl es of

3-pyridyl boranes (or simlar boronic acids) are

conMer Ci aII%/ avai | abl ¢ n;g ynds of formula (XX) may
Compoypsls 1f derauiag )rwb?f?'ﬁd‘rrﬁouﬁdé R e ﬁ‘ijldaf'“fv‘ﬂ)@(w%?”@(ﬁ) Z and R are as
describédligbréih Oflaydie prépatddieydordiptb deactiohyspheiaé 3.condi ti ons

conprise addition of the al,kyl iodide to a con&)pungHof

formula (1XX), in a sujtabfe sol vent such as
acetdfiitrile and thenRﬁe@AJr\ﬂgRto reflux. Comgounds of

forpuha (1) may sbe prepafed !f rom conpaunds of forndl a
( ‘o‘@‘ XWi ) Nydrogenati on OTyp| cat—eoendrt i ons OH
conp e'Nydr ogenati on of ja%onpound of formula (XX,

axivel evat ed pressure, ipn abl e sol vent su N\
et hanol, in the presence gui t abl e catal y% h
as Pt2. Al of thea&ve reacpons and the N
preparations of novel Starti ng faterials udffly in t hebs
precedi ng net hods are conventi onal and appropriate
reagents and reaction conditions for their perfornpnce
or preparation as well as procedures for isolating t Kle

desired .products will be well-known to those skillgd
inthe art with
R® R® R®
2 4 2 R4
RZ\N)\/R“ R\N)\‘/R R\N)Y
" o
© xii ° .
- P
X 0 X 0 X N\
N :
N 0 XVl H (XVH) H

Scheme 3
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reference to literature precedents and the Exanpl es
and Preparations hereto. The conpounds of the present
wO0 pwentdoon have utility as sel ective D3 agoni sPGT/iBR0eI®1513

treatment of disease states. There are a nunber of

conmpounds with activity as both D2 and D3 agoni sts
o howefyfer H.](Z(\Hseh of.sych corrg ds IS associated wt
ompoyngs giformy WNeLe iRy dOTFRER T D% TRy heRreeaged fé‘?f’églb?mm"dme by
reactionsyifica frisopiopylsilyienideiin thedorbseachy olaa diitablesbare. Jfpivehicarditions comprise

addition®t heDaSd SLorbRAbInGSH | anH-$F 5@%&” at r’e?ucﬁ??erﬁ%e@é(tg%ﬁ%héﬁved by addition of

C t he :
R R R A S S il
agonismis inplicated as a cause of the side effects

Compo%&zyf |fcﬁ|qulgb(§(\’/&3magh§e Bfe%ﬁr%ﬁtby' 2 Lgﬂé' ogbnpgfo%ﬁh ‘%‘Fq‘orﬁ\uﬁlae(gswith ix) an

sel ectiv oni sts. Seéren L|p o%{‘, hese _
°fga"°'B?§@W FeBRRAY TRrBeR o8t ffec BoMiesor R (XIV b deKitERg dreRsowPiglic reagents
include efrfgeart Jo@ssmtgatstn Wbt lorgznsliglivec treagentpr wbichamby be prepared from the

bromldeCQ enl#%qsmet‘rglg\%l gQﬁd&g'%%l@alfééﬁélﬁbﬁg c?ﬁv?ﬁ% aa(ﬁlil(gnhﬁf tbut uylhthlum (1.7M in

pentane) 1o the Hreglite KM ancHpavaheseal B‘P'Yﬁf,‘éFHCh@ﬁ\i@tfﬁthﬁfuéﬁn@t a temperature

below —pefCt(foqehert e halefan metal éxcRatigh Rt Uallowdy B Hidition@nthe morpholinone
(XI) femal e sexual dysfunction, including hypoactive sexual
" desire disorder, femal e sexual arousal disorder,
femal e orgasm c di sorder and sexual pain disorder;

Compolifik @f ®nfdh icka) %é@ftiégfréﬂ)éiéﬂ b}hbéﬂﬁ’d'fb@ R h'@l‘bhollnol (XV) by x) reaction with a
era

nyeice AEALERE AT AR 58 o oo oy m B L Bty vl Tl
conditiohg) gonphise g@;@tlogfofd espivplenin df the réducimalagerntity thenmpipholinol (XV) in aqueous
ethanol BBRsHh &idfeur@f a nedi canent for the treatnent of
sexual dysfunction. The conpounds of the present
invention are useful in the treatnent of mal e sexual
indoles @{ ®frawiec NVIN map de torepategr from theldo! GOACY Xk ddysfeatinnt andreyclisation in the
presendgbdf @ sﬁfa@féte{cldeﬂj csdfl Hﬂﬁﬁtfoﬁ@c%@ 1. 0%Dl€£l¥‘ﬁt§ of Wﬂn??(tvy and excess

er ec der f1ned 1N
Concemt'%edaliﬂﬁpe‘{) @'caﬁamth% r”‘h’toﬁi“ﬁe’%lpeﬁaé'i‘f? Péa@?’%ct ion for

sati sf actory sexual perfor mance" (N H Consensus

Compogﬁ\ée&f %’rﬂ@ ﬁp\ﬁﬂe%asp rﬂ)e é@?grgd’]ﬁgm I;ll(’?cgé"@ k&rmggs?&/ﬁggy Xr? addition of

Ace Of erect
Py”d'"“("EBPTOG‘fdeéﬂ P Sﬂéaﬁleé@h’ewtnlmwi@é@@?@eaﬁ%me @rﬂﬂ%@'@"fs of pyridinium
tribromitiéTd Aleaitior)of FoBmbId YW inBtutaHal dt oremparatredl d, Wi th
hi gher rates in those older than 70 (Mel man et al
1999, J. Urology, 161 , p5-1 1). The condition has a
Compouydg of forredn{)) ey &eipreparedisam ceombaunds efuaimula COIIN| hyf i) @fidition of zinc

dust in 4 B&tabi&siivehd Wﬂilcaﬁéﬁi\dhlbﬁé{ Eonfpmikd étﬁv\lll;r@ 1EfeF@Va(Jérﬂ§Hﬂ Airlcistit®the compound
ensi on |1 C eads 0]
of fmm‘ﬂ%é&ﬁ@ ggaﬁ'ag%c&?‘f %‘U\‘}?gtéi’?m &R Wher eas two decades

ago, MED was primarily considered to be a

Compoﬁz’rgﬂ R IrnAgh C(ﬁ'wﬁ&é‘hp&dﬁz RBERER" Gle & odihRd 458 and REY - anfi R' are as

66 It is now known that for the majority o
describeq agre) Bﬁépgz"ieﬁ%rre%a?@rdé?ﬂ fRiRASHINVCRR Ot gani ¢ cause. As a
result, much progress has been nmade in identifying the
mechani sm of nor nal penile erection and the
pat hophysi ol ogi es of MED.
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Penile erection is a haenodynam c event which is
dependent upon the bal ance of contraction and
wo edoasatoeon of the corpus cavenosal snoot h nmuseCEIERE5/001513
vascul ature of the penis (Lerner et al 1993, J.
Urol ogy, 149, 1256-1255). Corpas cavenpsal snooth
muscle is also referred go herein as corporal snnoth
nuscle or in the plural $ense corpus cavernosaR’
Relgxation of the corpp =
to jan increased bl ood ngyllnto t he trabegul ‘ spaces
9 ,Ycausi ng thewnto e&pans z
' ur s¥unding tuni ca apd conpress The draining
verfis. Nhpe produces ehgvation in bl oo
(Mressure which result’s .-‘e%ﬁctlon ( Nayl 98,N
Br. J. Urol ogy, 81, (424-431) e changes t hat
during the erectile process are conpl ex and reqU|r§*a
hi gh degree of co-ordinated control involving th
peri pheral and central nervous systens, and the .
endocrine system (Naylor, 1998, Br. J. Uology, 8§1¥
424-431). Corporal snooth nuscle contraction is
nodul at ed by synpat hetic noradrenergic i nnervation via
activation of postsynaptic Ocl adrenoceptors. MER®may
be associated with an increase in the endogeg
snoot h nmuscl e tone of the corpus cavernosum
the process of corporal snmpooth nuscle rel axati
nmedi ated partly by non-adrenergic, non-cholinergifc
(NANC) neurotransm ssion. There are a nunber of .
NANC neurotransnmitters found in the penis, ot ay
NO, such as calcitonin gene related peptide (
vasoactive intestinal peptide (VIP). The main rel axi hg
factor responsible for negl Eﬁ this relaxation is
nitric oxide (NO, which i's Synthesised from Largi ni ne
Compoydsif ﬁqrmgladj@i)@enayybq meraseq f{@)co@mgs of fognulg Yy xiv) reaction with 3-
pyridyl Bdr&e8 @chr,swﬁll%r b@r&ac Zc@cﬂ)n thé fprdsndeltPH Sifitable bade draduRdbROpalladium catalyst.

T SRR PR AR 5,08 SRk B 7 G o e v
toluenefpthangads isplverie inritieepredddee sofr tetrakistidphenylphpspivng) eaadium(@l and sodium
carbonét@efomgtd?eﬁéaﬁﬁﬁ fngdadd @Q&nbl@s NG pfelil HRARS (808iMiPrSoronic acids) are
gﬁ} é ate cyclase (sGC) located in the snooth nuscle
commegeiglly avaligRie-endot hel i um | eading to an el evation in
|ntracellular cyclic guanosine 3',5'-nonophosphate

Compo(n?ug\éﬁ}onh@g e%r %% f|l &%uﬁo@%‘fiﬁ)rﬁﬂa fo()e&y@&%ddﬂgn of an alkyl

e Corpus ¢ ducti on
iodide. Fméenm_arm@am %ﬂﬁ’f"'@%r?&é‘?ﬁ ?'536 'We(tpc%mwnd \?f éofmU'a (IXX), in a
suitabld St AMEICHTBC AafoniiiS ardthergidatibgtoirstiugl ve protei n ki nase G
activation (possibly due to activation of Ca2+ punps
and Ca2+-activated K+ channels). Miltip gotentiaL ) )
Compogndseef TEia Kb aTRY| getenared HOMi ORIPAUNIR ©f é@fw d’KXh &Y wy §ydrogenation.

ygncal%bﬁalﬁdﬁsfdéﬁ\phf@hmhalbh@m achonﬁa@Q(rlﬂad)f fb@rhﬁVQXO(l)l,rat eldvetel @yessure, in a
itabl q‘]‘v ofd.an tr%rls [ e Lhoy F ultgbl gatgl 4t Q
suitablq SVeRt B 21 phar®h Jo Gt Brebaree 't pliBR Sl i s Bioni e

By m mi cking the actions of one of these key

All of tH?zeé%% .rea&%m bhdihe tp?e%érﬁﬁénsfdf' R&lel S8t atbﬁalsﬁ@dldgﬁ? ae. precedlng methods
pt or s cl usive

are cquﬁrE)t{oH@ ami ﬁmreprgaggrga@ptstqqa gc?rhcon$ ?jwls &r@hqlrrp\?ﬁ?wacq o p¥eparat|on as
well ast frecedenss ifat, is@ating i tien ddsiradh grodogs will heewgdkkmoes daethose skilled in the art with

reference to literature precedents and the Examples and Preparations hereto.

The compounds of the present invention have utility as selective D3 agonists in the freatment of disease
states. There are a number of compounds with activity as both D2 and D3 agonists; however the use of
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Wt hout being bound by any theory, it appears that

"due to its role in the control of |oconotor activity,
wo b@siindoegrity of the nigrostriatal dopam ner gPCT/IB2005/001513

pathway is al so essential for the display of

copul atory behavi our. Sonmehows nore specific to sexual

such co%H&ﬁBé RMassbdiatb® with kBhrge hitRler @9Ba%ﬂ&t§ﬁaudlﬁg BU6Ea, emesis, syncope,
erec on oxytoci nergic neurons
rypotendiginp Bir i Spi ot DBt R e Gruse hrereodefy no

hypot hal anus, and per haps on the pro- erectl | e sacral

It was preRibashY th‘%ﬂh’ecefﬁ&&l &lﬁe M/IoF Bk Eonﬁb&m@@ kt8Aed @b their dbility to agonise
ear s 3 nd not as

D2; howByeb B QU EHBARIES 558 ooien LGS Bfe Bleef eIt AbBI {1t or
of sexual behaviour. Accordingly, the present

The pre &Vﬁ%ﬂtl&n FlB(/ﬁ@!é demss of se[:%tg/t@ Idésa%;oﬂgtsas&@rmbgénugg fBbse have been found
n

tobe EﬁF?Cé%HSn‘%*H‘gt sﬁucmge%ﬂ? Chfepaie e “ai?gwﬁef' gt Shpbits.
Patients with mld to noderate MED shoul d benefit from

bk RGotnuid MGorREE8ER nedi t

pecors TRl D RSS2 5 dRfc  Wiaee o6 nescamen
respond. However, early investigations suggestthat the

Compouh@$ boadaeéntrna\temtm afspartniagy wsdfll imitleetingneedeal aysduretiah, female sexual

dysfuncts R |ﬁ£l§?l%§@§§&lv%§%@%leo%g ifel di \Morep @maﬁ@'sﬁﬁ% &Y&Jsgglsorder fema(lje orgasmic

i nat erate
disorders 80@r XWEDPAN| HispiEer aPae. KN HUIHEN nEIpSERTO e deydegeneration
depressiol @andlpbychRttic didsrdéasice can be found in The Journal of
Urol ogy, vol. 151, 54-61 (Jan 1994). Early
i nvesti gations suggest the bel ow nenti oned MED patien
Accordinglyo the preshotineniiemerpyidestfor ¢ use €@ aemMpPoulfl pioruid) ébtf‘? m@nufacture of
amedlc%eﬁ%me%aaﬂ&t%f ERESidydiktioat her conbi nation set out
hereinafter). These patient groups, which are
described in nore detail in Cinical Androl ogy vol.
The cofBounds.ot, the HFSsens Mvantidn e pisefl B e raptmdnd ok ngle |sexual dysfunction,
partlcul:{iﬁrnqellc_gé.{reéméj aVSstuneRd) vle e laldrBndy® { t btRdtwist kfiddatas male erectile
vestigation and Managenent, published by
disordenjs<i§{inesst e, are as fol | ows: psychogenic, organic,
vascular endocrinologic, neur ogeni c, arteriogenic,

d[hg 97a /Ptg H)C%%e%g XH@br rﬁ%’ fbikig ﬁéHIIIQ BreclicHrbrR@BM fory SRkl performance”

tronre cavernosal factors,
Mf"tQ%’éﬁF@W DevelerssahP @eeogd@a@e"%b‘%s’ﬁ)du ngly the present
i nvention provides for the use of a conmpound of

It has bfggrg,r%a ima e(iltplatt hggal%gg%léﬁﬁab&sﬂfnc nQEHL&%W@E&reéstnmmal moderate

IOI’]WI e treat

and Coreple’@tlmpetem%ﬁ% B%iipmen g te ABIvearsih WithHighet gles iy fhese older than 70
(Melmaﬂ esanbded Lﬁ}ﬁfogy I”161 Td?oel 1§ OTHR @bHHitN (hEs é blgnltMaﬁtS"egétwe impact on the quality

of life of Bﬁ'ﬂ?%"“ﬁ'@&ﬁ%ﬂe thay ﬁﬁ'ﬁe&’t c?q‘tggh Ipe(%‘ggﬁe hing ease )!Pertfgn%r]tgllls?cﬁ v%ch leads to

depressi@xaral loarseiizatecti sBihdreas (V@%@deshmé[tﬁq was @%HICOHSMGFEC‘ to be a

r Cth 9f20 BEe6eH! it \Wxaw tﬁa‘%& th it
psychoﬂ&%&]ﬁggﬁgﬁﬁeﬁgnett(a%mgécﬁﬁ e e9lit sho n e majority

of indiylely heTh | SPGB 58 250 i TLAC R g made i
identifyin§ eheinfacaatisro bf ndrBB) peaile diesticrednidriiesipaiisophyslagies piMED.t y or
inability of a woman to find

Penile erection is a haemodynamic event which is dependent upon the balance of contraction and
relaxation of the corpus cavernosal smooth muscle and vasculature of the penis (Lerner ef al 1993, J.
Urology, 149, 1256-1255). Corpus cavernosal smooth muscle is also referred to herein as corporal
smooth muscle or in the plural sense corpus cavernosa. Relaxation of the corpus cavernosal smooth
muscle leads to an increased blood flow into the trabecular spaces of the corpus cavernosa, causing them
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satisfaction in sexual expression. FSD is a collective
termfor several diverse fenmale sexual disorders

W@ k@shiar S. R (1998) - Definition and cl assiPCTEB20€¥001513
of femal e sexual disorders. Int. J. Inpotence Res.,
10, S104-S106; Berman, J.R, #Berman, L. & Gol dstein,

to expand a(g%ﬂgtgt)ne suﬁ'@uﬂ‘ﬂtn@ t%ﬁi&élf&hd @Mﬁﬁrb‘ﬁcﬁé Qﬁanmh@%:ﬂ@ncﬂus produces a vast

s ks L S 5T 8 B ol oo

desire, difficulty W|th arousal or orgasm pain with
The chdn@é@fhﬁﬂiéﬁnﬁ@iu%g tﬁe Qﬁﬁ‘fﬂé B@Eés@ EreQBm%lQ)@&% B R la8HGh degree of co-ordinated

contol BE RS SRR TEHeRI "EAP TR FRLe Fpliaripler evir 1oes, Br.
J. Urologg\8d| 493rm8M). CGorporal amgethanlistle centraciion ispeciuleied by ayynpgtiestic opradrenergic
innervafic oﬁQna RERARRILR B&Itéesxaﬁl@%h a@reﬁ(g;gpt@t’é Q\g§@|ma‘9'b%%g&'fa?ed \H}‘?an increase in

cat egori es of ar e ef I ne contrasti ng t hem
the endogenays spRIELBUSSE 1987 PhIther @r‘i%ﬂsé:ageégaﬁﬁ'ln r BBYRS dhe process of corporal
smoothdasudcie, @kgatival isanechediagds mpafti eivlh| uon-adGehergi¢, 1 A®¥B)chelinergic  (NANC)

neurotr%n%fniiégi élr gﬂer?%Fe gb@nﬁ?érfdf %@%ﬂctg ﬁeuﬁo@r%@érﬁ%e?g?ﬁgq 5165he penis, other than
NO, sugheas paiciignin |9pps @@tqupqpﬁ@e @GR aP‘bYasg@fé\{ﬁalnteéW} Bpiipe (VIP). The main
relaxmg| k&oﬁﬁ@pd‘n@ﬁkﬂbﬂ éfatin te$ relafstioh henitRe Eidd (NU)CMIIQJEH i8 synthesised from L-

1er en LN t t r {
argmme en”% Qx os th se( ?}ﬁi?ﬁgr oﬁ/llgégse’tem?nﬁ}l ﬂ §r ous ilsstnf%gp{hét reducing
corporay grgeath HWW%@D@ mae aidoN G dxinduce salaxalipn Hf FhGWOfPaﬁ ca\ﬁapmswantDurmg sexual

arousalCRNRO AL N isWRieékdl ﬁorﬂ@@hrﬁﬁﬂs @Bgﬁl{ eiBRRtiun® Rld I iak U8 @Rd activates
sed vaglagg | ubri.c |on el on%at on

sotubie JHENEE FHRAP P Ch et R ot [0 ofHS R PRy, leading to an
elevatiomirgakmaﬂtsartchwc gedreaine 305 -meesahagphate (RGN levelst Thisgise in cGMP leads to

a relaxEt‘annbfntﬂE Erpd cbn AULRAVER to"@'?&iﬁctloh: $rptr%CEﬁHéc%llmeE‘al@um concentra’uon
has an i nadequat e, or atl factor

(0" Drp BPOHR SEBRARES hayglile) PaRESITEN St ChIPCyetion (possiy due to
activatiar ef s qufBE)amcégectweEd iKh cianakgs) hy poact i ve sexual
desi re di sorder, sexual arousal disorder, orgasmc
sorders and sexual pain disorders. At houg%h t he
M”"'P'ecEﬂ%a'rﬁd%s ke pern ifenjilie Wik 1§ gantral Hﬁ'?’%‘{?esyftﬁ'@ yhe F‘&F‘“'at'on of sexual
behavidueSTHeNE$ nbaroBanshittersSarierthdughtito be g@xstonin, rfcﬁ&miephrinex gaftocin, nitric oxide

and do§£r9 iHS aéalt rgila'l‘:fc% geﬂ@ actfo g%n%gof g-\% dé Rea/r@ %I%Qm’fté@ Eg%(ﬁl Lnﬁlon may be

ress an asSSoCl a
aciusteq ROPAINEXBRARES 2R @RISR SEIOS|SKAIENel ahihe mbie GLAR of the brain, regions

involvedlingRs Bea&; ertbtRAa@ht ¥egrtRX pratessi®si re di sorder is

present if a woman has no or little desire to be

sexual , and has no or few sexual thoughts or
Withouf sgingalsriuag by iy theary ileappears- gt ‘demntolite rqjgmmstaqjcqyyol @f\pcomotor activity, the
mtegnt;} &ftﬁ@ﬁléﬁétﬁﬁﬁ doﬁéfﬁ’ h&glc%ﬁ\wﬁy & Bigs e§s@nt@%k‘fh@|dlsﬂﬁ§‘ 81:d8I8tory behaviour.
S eh s éﬁ%{?g Ef gctlo %Eﬁh g A c ?r r tion by actin

om P‘f"1 'H%§§P P ESHPLHACtop 4t ip HEFPRLE, (S‘H 5%98 %‘Wﬁ!? gy on by acting

on oxytBeinerbie ne@xnsalbcagaddo $e pagdveatriciéar nfde8\D) the $ynpﬂaiaaulse§n$®d1aps on the
pro- ere@ﬂe kaas %Ql‘é@ﬁrﬁpeﬂ%ﬂé Fu?éleurs‘%\ﬁtﬁ’iﬁ ﬂé%ﬁm corgX %@Jow%btnégtil%q g{al AB significant site

geni t al do not undergo the engor genen
is D3 a%%‘l"‘é’é?@?"f’%%%t Y- sexual arousal . The vaginal walls
are poorly lubricated, so that intercourse is painful.

|nessegég%%g%%ﬂglyatg%fgg%gp&qawéﬁousal di sorder can be caused

oestrogen at nmenopause or after chil dbi rth
and during | actation, as

Accordingly, the present invention provides for, the use of a compound of formula (1) in the preparation of
a medicament for the treatment or prevention of erectile dysfunction.

Patients with mild to moderate MED should benefit from treatment with the compounds according to the
present invention, and patients with severe MED may also respond. However, early investigations suggest
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well as by illnesses, with vascul ar conponents such as

di abet es and at heroscl erosis. O her causes result from
woe@atin®et with diuretics, antihistam nes, PCT/IB2005/001513

anti depressants e.g. selective serotonin re-uptake

inhibitors (SSRIs) or anti hypgrtensive agents. Sexual

that theﬁé‘épﬂn&iérSQttEbeﬁleﬁt% Qs hh@@srn&l%%&la%rﬁl%\/&em WRP b8 lgRIZMS with a selective
o2 agotif AR AREE sinetey i chickireand SpEtE S5l be [n—

skilled ih this@itctautt iguidance naroregound s The, Joprabhaf Urdlagy] \aohtél,Géy61 (Jan 1994).
di sease, i nf | ammat ory bowel disease or urinary tr act
. r?bl.errs. prev ousl di scussed, D3 is thought to
Early mg% IthlP_rﬁ %Hgg?st (tjl}e tgk) g@ﬂ M%Eﬁtlentﬂﬁ@pasp?%q p@eflgfrom treatment with
a selectivenB3 dgondsl and abRDEDSI (ro mtHeo gorebindtiot [set @@ rtiesein(diteny. ThesR. pahtient groups,
which a(elc%%ér)bed l'ﬁ"?(ﬂore(c\:t‘t_-:JBrl m'%nﬁiieﬁ Wn&t@togy vo? &a, fblz, 69r3- rézhﬁd%gﬁer 3 of the book

ani sm_t hat es an erectile res
oy 1. EQioY A oo OB BUFG SV oLOTEE WEEOR PR GEiAP K YATGGRMP opyblshed by
Mosby-Wholfd, heee fae rfellowrs:vwsydhogamica sganic,atasclief él&tbbl_rlmqmgm R&Dogdnic, arteriogenic,
drug- md'ilxggd tsb)‘aﬂtl tcﬂ&[lr%t@"r ﬂac“trgﬁnlg)eﬁnd gﬁ%pﬁﬁdc\gb% ?teel?%j fo dcavernosal factors,

receptivit accord erre
Pamc“'%f‘é/ﬁé'&‘tgeB‘FCP‘l’?ésl nvention, there is provided use of a
conmpound of formula (I) in the preparation of a

Accordi gthg %F%gﬂt lﬁ\%F\t okg%v&iéset% #iE ﬂ&? &' @hﬁpﬁ*&t%rﬁ]uﬁf(l) gnetﬂgbfeparatlon ofa

med 'Ca@éﬂéuwo"&é@tl%wﬁt as'ﬂ?ﬁﬁé'ﬁh'b'@'éfﬁtaﬂhé ”%%WGB{‘I °f afeéiJ% dysfunction.
di sorder, femle orgasm c di sorder and sexual pain
refer t he conpounds of formula (1) are
Su'tabIe's 'Phe["tor?ﬁred?sc ?@8"*{ or prophylaxis of fenale
sexual arousal di sorder (FSAD), FSAD with concom t ant

The cohﬁS&Qﬂgdf\tﬁe %@éétﬁ"mv@ﬁ%h rffe dsSQTH o tr@étﬂt@ﬁ%ﬁpr&teﬂ%rd@f female sexual
esire

dysfuncg?rb?%mkﬂav cylﬁﬁ\t f%r@é(l? Is@%l?wmsalo(f cfeé EE%[QXF@O%?N? gwﬁl desire disorder

(HSDDslesiual interesti rabexyli FSAPdweth. cdnnormtaptr B6BPr entl fmistedongesoic tdimerder (FOD;

inability$QAIMRNEERyaehy. formul a (1) are useful in the treatnent
of a subjrect  with femal e sexual arousal disorder and

conconi tant hypoactive sexual desire disorder. The
In accotdlahgm @vth itite mnehtiGt, #FSDsdah el defilstiuad the [BNult) \dr ofabilitheof @ woman to find

satlsfac%ﬁE rn' s%?ﬂ%PsctMr‘é lo?tt rF"§§ Ag% c%ﬁécg\s& tgnn ‘ficﬁ‘fs'eogrgl A: \%‘?&I f@m§%xéé§hal disorders

sor
(Leiblurn o ir (189 - Difion |aﬂ<§/cl@9<§lf'aat'papwe@aletsexwahﬂlmratrﬁ i /Ippotonce Res, 10,

$104-S408THeAHAR . R Bbdfan SeXa @oldateini Vi(1900fd ¢@khaleCsexual dysfunction: Incidence,

syl S R SSRGS 585 5B ay ek

of desiientiifficplgr witmalousil bif drgasint, ypain. with" intetherse rop rs@mbira@ooikthese problems.
Severalft P hisedde, M%g&@%glﬁjﬁﬁésod? pk)&h&&ﬁﬁ?s oWeﬁvs cgﬁgélE@lFSD Treatments in

rication a ansi on an he ext er nal
develo;ﬁr@m #rg targetediodreg; seeqificisubiwres PLTRR: §rqqamp(@atlyoqe§l(er andaarousal dlsorders
and/ or inter personal difficulty. FSAD is a highly

The capeggr\(e% SEs aRY gﬁﬁ&f g)ﬁ con‘#a];t% tth@ng tv%) tl%hghaggr i fi p&%‘x}daj female séxual

nenopalsa € repl dcenen
respo"%or‘iféﬁre Iafoqsel %@s@@ﬁsﬁt @eiblmg 5. R:dfh%%ﬁ)n tRatinitien §m‘ @@psification of female

sexual S6RIeAS /Akenr ﬁﬁ)%l‘e%b Res., 10, S104-S108). Desire or libido is the drive for sexual
expression. Its manifestations often include sexual thoughts either when in the company of an interested
partner or when exposed to other erotic stimuli. Arousal is the vascular response to sexual stimulation, an
important component of which is genital engorgement and includes increased vaginal lubrication,
elongation of the vagina and increased genital sensation/sensitivity. Orgasm is the release of sexual
tension that has culminated during arousal.
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cardi ovascul ar di seases, di abetes and urogenital (UG

di sorders. The primary consequences of FSAD are | ack
wo@Rooengoegenent / swel 1 ing, [ack of |ubrication eCMIB28¢%001513

of pl easurable genital sensation. The secondary

consequences of FSAD are reduged sexual desire, pain

Hence, #E8DioB&ird WHef raWﬁa‘h%a@%Q IrQHéJdaﬂeLUr bb/sahﬁaél&r@'aé&tbﬁﬁ& lﬁé‘ny of these phases,
eS| Se

usually dgsqrg erggS@LPr Prgsﬁ{gl %o at%&orlﬁ% gﬁlﬁ { \6‘1"85 Blletsle&xptl (Sifeswe de sorder, sexual
arousalpiispiden brgasnii¢ Hisgjers teodrsexufl faiBAlBofdend. ddtihaigh thet coa’/poundb wf the invention

will imprbve {hg'BQrﬁtal rg?p%nse t@gexug%ung%goﬁl(%g mfe%lg Qeﬂ@l %Lsaﬂéﬁcﬁder) in doing so it
may alﬁgeggngrovq‘9 he g§so§|??edl@§179&tr$§s Jand @56?%1"0? @aﬁqﬁzggeqj\gr[{)lﬂtg{course and so treat

other fehateasagel disorderstal e and femal e genitalia devel op

enbryol ogically fromthe common tissue anl agen, [that]

mal e and fenal e genital structures are argued t

HVP°“HY%FSF%%F@§€ 6‘F°r8?fés BSBRM & 2 woma S1as prorditie Qﬁslr%tol t§ SFH@' and has no or
few sexpeirthdughtl ornfehtegele 'Elﬂ&dtyt)dﬂef AStbezm Heaamdeaigiydsw aistastene levels, due either
to natu%ﬁ:h@ ?dlaHs;é?& tgssur%c é‘%}%&ﬂr%{é Oélgeiz:gé%ets elE?ﬁF%er ﬂ\érsgamedlcgtlons fatigue,
depresgiuggnd apfifteh are under i nvest i gation for efficacy, are

primarily erectile dysfunction therapies that pronote

Female égxﬁéilat%dsandlg?qd JF%Ag?m thaar?c%rlsgg] RJH%SHQQ egigal géslagnse to sexual

Invention are ad ,og
St'mU'aV@anEWGfQ?ﬂ'ta"@ﬁPd”tOif ngdeégmtbﬁrmgorQ@MIthaé e@aﬂe“?ﬁésﬂ@m gexual arousal.

The vagidTRAlg akerkf‘obmaﬁsr%a&@ Ndot tAdt "Jﬁé,@&dsé‘ it pAhiue aﬂ‘gé@ni iRay be lmpeded Arousal

d|sorde‘; g%htfet cai’u?]ed tp(crleg%l §8 éaegg)&iel?] SF menge g?sgg?e r chllggBﬁ gé\tthgurmg lactation, as
well as py dressasavithosculatcomperedis\sac)i #radiabgterahd atheeoselerdsis. Other causes result

from tréatfdre ARCHuERRI ’érﬁiﬁms@ﬁﬂ@s%n‘ﬂﬁﬂessﬂﬁ@@@: sdIdMRVPERSBAN re-uptake inhibitors
1 ON rOVl des a neans to restore, or potentlate

(SSRIsi?{@ntﬂw%y EAPGEF arousal response. . - Thus, in

accordance with a preferred aspect of the inventi on,

Sexualtplaﬁrcﬁsoh%rso(l&de@@ éb%%uﬂé é%dc\%g‘ﬂi@?mg iQf cnhRLEHER l(yl Bald Fesulting from

preparation o i canme he treat nment

penetraa%mw 53 B2 of Uity cMEARAIANS A IA0UER BT GaITaqadoMetrioss, peiic
inflamniztorpdisease iflah matopusoiel dikdeases oaitinawy trict @abiond. t ant

hypoacti ve sexual desire disorder.By fermale genitalia

herein we nean: "The genital organs consist of an
As preyigysks digeussesin B3 dsctheyghh fo t@'qm'pitiat sexyahahgyiogy '(Ijlgﬁ]@itogﬁ is considered to
be a ho‘i'rldidé@é &‘dhé’kietnl%'([‘e\)iﬂ"'ﬁ JP@I|99§SE>?H1 alirs Eﬁ&dcﬁholoﬁ8 QMC‘HQb Qﬁe sdrk¥Emechanism
it B VG A FEPATS P R SROE T T R opg fow i the
female pith avassbrintgriedfiecioupan €8D. THreelitionipreiagechahgesin peceptibiiysnd receptivity.

the | abia mpjora and m nora pudendi, the clitoris, the

vesti bule, the bulb of the vestibule, and the?ﬂgreater
Thus, 'O@§?qr‘1§mea¥‘”“gﬁ aarﬂi@*ed(@asﬁ of "%'ﬁ\‘e@ﬁ‘;ﬂ “"G_f? isPreKieest ese °i§tcl?mp°und of
formulaA(Elin Genpréshirdtionndf. a TiedicambRtofonds: Déatinbet bnypephylad 6f fathale sexual

dysfun&lglplr%o(l“?éérf?&l a'hlv 'Qg%%c{ %lsle)(?d’gl Qgswélﬁ oﬁg‘o, 3%’?%‘%, %Q)ﬂlapgrousal disorder, female

Ofgasnm@'i%hwc’%@él&l' Pa'bélﬁ@rd‘?fenopausal post - nenopausal wonen
with or without hornone repl acenent therapy.

Preferably the compounds of formula (I) are useful in the treatment or prophylaxis of female sexual
arousal disorder (FSAD), FSAD with concomitant hypoactive sexual desire disorder, orgasmic disorder,
and hypoactive sexual desire disorder, and most preferably in the treatment or prophylaxis of female
sexual arousal disorder.

in a preferred embodiment the compounds of formula (1) are useful in the treatment of a subject with
female sexual arousal disorder and concomitant hypoactive sexual desire disorder.
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The conpounds of the invention find application in

patients wwth FSD arising from- i) Vascul ogenic
we@eioshogees e. g. cardi ovascul ar or atheroscl erB€T/1B2005/001513

di seases, hyperchol esterol em a, cigarette snoking,

di abet es, hypertension, radiaggion and perineal traumg,

traumatic injury to the iliohypogastric pudenda

The Dlag\éggtﬁgpg é@? % hg]awa QDS%%{& ’ Ifgrgeentsa;mol%s‘?{g-l iathc, %Jsgplatlon defines Female
Sexual Aroeisal Diserdey 1SAID) asbeingdi ng nultlple scl erosi s, diabetes,
Par ki nsoni sm cerebrovascul ar acci dents, perlpherm

. neur opat hies, tra radi cal pelvic surgery. .
- a Pe’F’B’F?f{?E@CV’é‘?{E Bepiity zon%far"ocrr 6‘@1”@@@&@'?/ Ca@P’atﬁng’g Wétsie’é‘f?’ ivity adequate
lubricatiobts@engp@shaisanf cepid ekdi@mphig o Mied distutbence, most cause marked distress or
interpers@Yap bitiBG41 on of the ovaries, dysfunction of the
pancreas, ‘surgical or medi cal castration, androgen
deficiency, high circulating |levels of prolactin e.qg.
The arolyipesgoned achsisteti sodtdbiestiah inmTthe qeiiss eaginal kbwdatiore and - expansion and
swelling %\{t?er x?e'?nerl ?érllllé{ae Th@@&ﬁfrba%@g %Q@@Q%E@bl%égbnd/%)lntergersonal difficulty.
ogenfc eti ol ogies Such epressi on,
conpuIS|ve di sorder, anxiety disorder, postnatal

FSAD isd8PHigh%s bl‘é%lentB%&MalEﬂhstﬁﬁer, afﬁé’&ﬁﬁg' praal p eﬂn@nd %loéttﬁnémﬁlausal (+ hormone
anxl| e
'ep'acem@*s%ﬁ{ﬁ@( B%&? WQF‘F Pt dtdléfss%%%&fg& I'bﬁo&s?rglLant i?%?ff’ia[ﬁ Syeh as depression,

cardiovasaular tiseases) d@betes anrhwrbgenitpdd€) disquears.ences. v)

Drug-i nduced sexual dysfunction resulting fromtherapy

W th selectlve serotonin reupt ake tphibitors £SSRisg
The p"‘”ﬁWdc%‘F?f’é’F’“%?ﬁt‘? f oo dntk ?fh%\safgﬂa%n BYeiingy Bpk oF luRrigption and lack of
pleasuraiie jgemitat senseicnl | Theesesyndagntonsdyppreres ehHESALR atehedaed essxual desire, pain
during lnéﬁm& B & q_tﬂb&it %é@\%vgggﬁ?@a oral contraceptive pill
er apy. npoun e present invention are

al so useful in the treatnment of depression. Dopam ne

it has rewtly BeR[Hypothesied that iicts Redlvakimarstasie Xarl at tlasted groportibef patients with

symptoms OQ?QRD g{sglgstglt\ ett QF Hr 9' IFipot. ﬁgé oy S%%ﬁ% yg%g Rh Eﬁimlrc%ta supporting

rocesses oni c reat
mﬁV@W&F@hegﬁv@FdU”@Ph §%s9éW nt99% kpr essants are known to
i ncrease the expression of D3 in the |inbic area, and

an res nt effects e bl oc
R.J. Lev {egcgfg gt tﬁ?ff‘ff? ant’& %r?ing Sf?ng% gﬁm{e {!ﬂ g V€ 08 e?nz)b lfogn:'ally from the
commonrtigweeqm!agac,c[maﬁ angle @m temare gamital mtrquqre:bme angsed fo be homologues of one

another. Q’%’sdtﬁé BritbHtid ﬂ?érbebﬁér ffndidged ahJ‘thg APRAHoRBIokes? %%Fb’ia’? dac. ..." (Levin,
dition antid gressant effects were observed

RJ. (1996P56P|94’Ft%(7d°ﬁ‘6@él%8 t6%epression and in patients
treated with pran1pexo|e a D3-preferring D2/ D3

ond S1Ior t Q{:r‘ngap-l? tﬁﬁ@h Ianef 8 nllv%g} ggtro% f E\%IC% reDgnmanly erectile

Drug caﬁmu t
cep e an ress

dVSfU"'Ct'Ph ﬁ'leraﬁ@ﬁ éh?(f PF@@E\OBS?'fP@ét@pﬂQ)WaG@QWIaQQ S represent a new

cl ass of ant|depressant drugs. Since antldepressants

.are kn to be effective in ot
The cori g AL Prits G & TPaRAYC ot HEB S P foffrsorg 2 normal
sexual argusalt regropedi-ataniely idereasesleganitali bicud| fiowcleartiliat foovaginah clitaéand labial
engorgeflER! GRS WANreESit B- méF'@J%E@%lerpan lubfeaB NG pladt?d #r&HRtiSation, increased vaginal

depression jn Parkinson''s
compliance and increased genital sensitivity. Hence, the present invention provides a means to restore,

—
'r

or potentiate, the normal sexual arousal response.

Thus, in accordance with a preferred aspect of the invention, there is provided use of a compound of
formula (1) in the preparation of a medicament for the treatment or prophylaxis of female sexual-arousal
disorder and female sexual arousal disorder with concomitant hypoactive sexual desire disorder.
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patients, postnyocardial infarction depression,
subsyndromal synptomatic depression, depression in

w0 pdosntdobe wonen, nmj or depression, child abuseCT/IRMEHD1513
depr essi on, post partum depression and grunpy old man
syndrone), single episodic orqgecurrent mnajor

By fem&l& BEMfafd Méreifli OMEST: 3Th ftehl%'aﬁs géréféf Qfeé'nﬁnteﬂﬁlmnﬁﬁieﬁﬁl group. The
SS on,

a5 8% T RS SEL SR T A0 et n
vagina. dae leyternal proany aue ksupryfical topiby olegenitabdiaphesgar ahaittielow; the pelvic arch. They

compns@ttb(@inGﬁé plﬂf?sp 'il’%sﬁb@% LOQJ arldSRkdrh Y)Sdé#n@pfh%%ﬁtb@éq }helvBSbHE! tﬂg bulb of the

vestlbulg,rand r?qsg?g%?up \Petsgpu agglg rayasfr?rgmyp é){:h gemetatg: g%@tencan Edition).

pedi atri c depression; blpolar di sorders or manic

The corg;l%?fn§§§f' tR& mvérﬁan ﬁ?f@%ﬁnc%tlorpih | 8o g%'u@ SB%lons@f BReffs with FSD: the

di sorder an thym c disor
young, #ie Slede pre- H‘ieg(i’ﬂﬁﬂ?%l V@rlmggﬁuaql Qﬁsgraﬁmplausal women with or without hormone
replacementah®apyl | omani a, kl eptomani a, attention deficit
hyperactivity di sorder (ADHD); behavi oral disturbances
associated with nmental retardation, autistic disorder;
The compauads fjthreinyratian ind arpicatiandmipajents Wik 68l afﬁ*"gﬁ@f@?onal ity
di sorder; anxiety dlsorders such as panic di sorder
i) \Mag%hlor%amw ettl B#Es Sor Q%Js'cagr %g&‘{n%gc?eﬁ&% ﬂetapegbkypercholesterolemla
Elearale émoglpecci@b%%ahypﬁmmpn d@@la@n @émeameahmm@t ffaumatic injury to the
a@&y@baﬁmdandépb&easﬂsyﬁ&ﬁnpul SI ve di sorder, stress
ress q sor

ii). ile ogenic e l i %)s i r rid[s a ceng'al nervous system
Ut %fr&% g?ﬁ §‘éﬁhdae p’%ﬂwa" é’H‘é’F&ﬁ ST ¢Sy y
dicklinge meiltipleretiérosial diabates | Rajkingonisinol cetgbrubscalaly impgidents, peripheral

%%bﬂoéé%ﬁn@é %uﬁ\a%nﬁédsastfbf%ﬁnce &98: hg r di Sogﬁle;g » ; ggt

SO W ST N T
diysfomatien of the losared, ¢ysivodiiot btthelipsmurebsy surglpm pcinedi¢at castration, androgen
Qi'eﬁ&érféw ﬁlgw ct,lrt&ulgﬁ'{gufe'vggsof CHroleﬁh' gl fHe Cf)?aacbtmé?rﬁé/ CAQELE menopause,

pl sodes anxi et’y, anxi ety associ at
pﬁ’é‘i}'ﬁ"ﬁw§|°§a”aﬁ§?}@%f‘m?r ?ﬁS’dUpQﬂhyé%‘?'%r s such as severe

iv) P8y chogeélep eBsisyisse subhsar dipressiom asbselister daipaisias giscrii@t @exiety disorder,
g"o%tpgtgl:%’e n%%g'églo%bz%q%gr éTﬁthQ aﬂ? gl So@g Ber?oﬂqacpce anxiety, marital
disspidddstingtivsalattiudes, W‘{%P@é'ﬁﬁ z'%JtSH)P% H‘?"ﬁ“'mé%{tfﬁawgat'c past experiences.

v) broghdeded §&wgl dpsTorcer fesOEfig/ @S a@adyu{mtrmsalemé VeREAINin reuptake
ﬁ?tﬁt#hse SISEESY | ncttrﬂjeg:aﬁﬁ)c{egr%gssalnts le%pa @3 é?‘ %cpc Sén% rhajor tranquillizers), anti-
dwwten@vﬁ fagrapga@ymp@tmlyﬂe §rug$@hrroelptoeal sor§r9¢ﬁ9)b®rnél,the$em t
syndrone, PALSYS and akinetic-rigid syndrone
extra- pyram dal enment disorders s

The CoRgREREY B PISTaLlBE (1D PG D P deamen o deBisamfPe,
neur ol epti c-i nduced Parki nsoni sm neurol eptic

Dopam ld39@@é§ﬁor§¥r%chﬁ sed%s%ﬁ%én\/&y In'}ﬁiéjﬁ'ﬁg ﬁrﬁé’gﬁhe brain, regions involved

ni neur o t1c-1nduce
in rewa eme’pqpﬁi gne. qog@h\@e{aoqeaﬁ% @groalyéq@ptﬁ@g‘ withgeveral cfasses of antidepressants
are knowRdé haitcbeithie festpre Sslor DT D3 UM Mk linbie R4l andCdmitépeadbant effects of desipramine

can be glggge? ?%ﬁfgﬁ(? @%ﬂ?&ag'h%ql%lgtg\nﬁ’en( S e&ed t E&%ﬂgg&ﬁhggns%rba (Pch in D3) but

tron
not ca@gwm%@r%gch i @Qﬂamm@ D%recpptgrﬁbtjarqgﬁltlm, pntigapressant effects were

obsewé@iﬂi’ﬂ@df hleélfModéQQUf Gédr@éﬁﬁm ShEiR p&ﬁsn@rireéﬁg Wnith br@ﬁ‘np‘eﬁble a D3-preferring D2/D3

agorist B ail's BTN HEEo< Labherean s et TR Aeygseant acviy anc

that selegtigde Hi3agedeptor agonists represent a new class of antidepressant drugs. Since antidepressants

are known to be effective in other psychiatric disorders, D3 agonists would have the potential to treat
psychiatric diseases.
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In a preferred enbodi nent, the present invention
provi des for the use of a conpound of formula (1) in
wao b@sprepar at i on of a medi canent for the treatP@niB2005/001513
depression or psychiatric disorders. Suitable
depressive conditions and psyghiatric disorders are
descrlbed above. In an additional further enbodi nent,
L.nvention provi des for the use
suitabig GRS PebdF PRSI0 R enaroTr oG Th oot BARBR: OPBpygRh Perinsor's
patientst meatmyeqardlajfmfemm tispresFlon, subsydwnds syfipteraticpdensension, depression in

infertile WOWRAL r‘n%Br @pRsibd \Rild Aduké ?nﬁudeﬂ dEJ?@ssto‘h eﬁisﬂﬁé}funpéepressmn and grumpy
1 Qn, .. sources

t
ot maf P GHESh ST BRI 8! SOHTHS ™ STDTFoF 55 S1Bigti Jypymic dsorders
depressiveunagsieanar euioin depresdinm, wietuetiofiatdpresgion supbivingsarioyexia, weight loss,

insomniat £ Gndrfing W@mﬁ@' o°r|lb§ chQﬁ‘lBﬁY\@Yar&goH @ty[n@&l 'd@ﬁness‘?cm doF rd3€fivéRlepression)

[/ dr occi tic sei

including Ixﬁ%qa's%ﬁpeﬁg I’@quﬁ%réa gﬁ)ﬁ:ﬁg’p tg)&gbaélﬂn grUIBqutvnyt Bequréa? n?'fectlve disorder
and pediited depréSsionti tipotan sisorelb@toe chahio depeessiod egesxamatej bipolamidisedier, bipolar Ii

dISOFdeR%%Bl &t AR, iﬁ/&géro Bngul! 'aEerQrt Qi@rlﬁm\% %@l@aﬁlﬁ)r d\é&rc?jérpltr%hotlllomama

erosi s, cognitive

kleptomapiag L@gentl% ,d@t&ﬁltt Iyp?a@éqqé glsaqder%pblp h%?é‘é‘“ﬂ?\'ﬁa't ﬂlsturb%ncesoassomated with
mental Asyrtiatiod ositisticaiisotder bbBrdkdite dersrmalityCéisoadrradvoidant Ipeisdnality disorder; anxiety

dlsorde%ngtllc?\pé’\ast P%@&rhé# i@ﬂ opﬁlﬂl’?&{ ' ﬁgt??];%o?%)ﬂgb% %tﬂgﬁti Mﬁory of panic

amestic
disordep, speeifirariebias. frievamele sopeila animal efaql?'aassopalr Wﬁ%ﬁp%a' Phobla obsessive-

compulQV@ gia6r8er( SFdss disbrabrs Hbludihg postitaensie srells) disoder RAd BiBlte Stress disorder,
and ge(nera?zesd émxua%g/ d 8§rd%r%meenlmtotlgqa6 (ileﬁmgf patﬁolgifaﬁ |ﬁjzaﬁlzgﬁ{ren?a and other

psychoucas!@erdafs demexaninie, srbizeniveniemoiseristad s@n@eﬁ@cave alisgrders, delusional
dlsorde%egﬁ&eﬁs%lio‘ﬁ@ dRbrdersN shéﬂ&ﬂﬁs’%hoﬁc @@&@@r‘sabsﬁ;ﬂhd{"ﬂ: tdﬁsorders with delusions or

gy BETSRReR P AEN Bl 25 AUy ParoHelso sl mood dsorders

such as\s¢verecmpjbi depresbins disorder awed disordars assatialied with asyshotic disorders such as

acute HRABNLAR. deerlegé?cnmo lakSochea®e Rith & CfQ:far Qidafder;dddd rcﬁé&i‘@&g assomated with
de nent|a denenti a aSSOC|ate |ntracran|al

schlzop(gufeng,ee F@BP a|sorfi?ram angrexia H?N%saggg Blglm 'ée(ﬂ"c\ﬁf)t HbeSlty movement disorders
such dduBkinesidsp niyskindsiag ameludiity Fhrhial dhesapsey! @sikodsiEse |sgbsticities, Tourette's

syndrofé@k§&ttd§&§(ﬁ§rﬁ§ PA*%VRIOJnﬁ'%‘kR&J r%lidagyﬁ&orq@ n&ﬂg' %m‘#ﬂa‘ Hé§§nent disorders

el ner' s di'sease, front ot enpor a

such age FeHRIRE- nﬁw FRVMRTPRS oM ASIATS, FYDPFaMAlR: AP GleRlinduced Pardnsonism,
neurolspfid ﬁwallgnﬁﬂrssindrdimarnyéuroléﬁﬁmﬁdluGétaédutégdydbﬂaa&emlepf c-ihticed acute akathisia,

neuroleg% ?ﬁgﬁjc&d %Q’rg s{< ﬁgsrlé Q*Le&?élcaﬂﬁ\ulﬁaﬁ@{ Ecys’t rﬁéﬁle UIC %Fﬁ&# Eg}ldependencies

ang IO
and acﬁ’!ﬂ“?ﬁsp(e@ ,s@eep@n@@p@s Qﬂy@klaﬁ@@i‘)@ﬁ i9s slsenalt B%ro'w Pwame benzodiazepines,

mcotme.d%P@ﬁéri’cbﬁar@iﬂﬂrﬁnatbeﬁé\ﬁﬂrﬁ@ddlcﬂm@%@h ak %h@lddlaﬁdtnﬁﬁ gaiBigNbdUar disorders
ders ea | S
such st D RGP 5P Ay Sl e (Bl g Ak

age-rel ated cognitive decline, amesic dlsorders

Ina préf@r‘r'éooérﬁdydln%ni m%é‘éénﬁﬁelﬁhd?ﬁd?mo%mor trarde \’S\ea Qdﬁﬂfduﬂ@%f @fmula (1) in the
oni C neuro egener ati ve

prepargbt g MR G PGSR GBI BRO ISR he use

of a conpound of fornula (1) |n the preparation of a

Suitablgggér‘e‘%ﬂg%gncﬂtﬁﬁs géh%?ﬁcr@&de Af o GldERREABHR! at i on.

neur odegenérati ve con Itions are descri bed
above. ;

In an additional further embodiment, the invention provides for the use of compounds of formula | in the
preparation of a medicament for the treatment of obesity.

The compounds of the present invention also have utility in the treatment of neurodegeneration; sources
of neurodegeneration include neurotoxin poisoning; vision loss caused by neurodegeneration of the visual
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In addition to their role in treating Sexual

dysfunction, depression, neurodegeneration and
w@2ooshi@eTi c di sorders, the conpounds of the pPEFEB205/001513

invention are likely to be efficacious in a nunber of

addi tional indications. Accordingly, the present

pathwail @M&Ws't@% %Qé/indl%svuﬁ@fpaﬁﬂ%y H§§1 r@tfnaCQMEQﬂéR/@%n@/Br dceipiallicbe; epileptic
on, o nt for the
czuret R FORR IRPROTIER L, B G2 ST B RUERTE TS o,

obesity, cluster headache, m graine, pain, endocr| ne
ondltl&iSﬁ*&ﬁt@@ E@néﬁe&geﬂ@@i@ﬁ HEIQ&@ﬁéétIB&qrEgaéyndﬁbﬁr%oﬁQﬁﬁQ@on s dlsease Multlple

sl B e e oL S S S ey G5 e v
Amyloidokiaf ¢ Duichvbypel cergbralnmhyinit amgidpethy,, dglirienedmuantial age-related cognitive

decllneS(XfQéilf) 0 Qﬁd a%h@s”h@ gﬂcﬂbtgéra:o&w]/g P ﬁ@uro@géﬁe?&wb 'Ms%melsn 615191965 Parkinson’s
1 C 0t| | omani a and I_&»ron

cneast g2l BHEIAE G B S8 -t AZVSBET) JF oo PRy LgmeNp. pgmenta of te
Alzheirieds type, apgnarg idabedrst st ofaixkcutied fnaioo.egwshdaredementin, dementias of mixed

vasculatr ﬁ@tdgﬁﬁteraltl\%c!)ﬁb‘# d‘éMEﬁfé'aég?cB\gé} \l\ﬂ'ﬂ'@bér\(ﬁs@r{kddlsease dementla associated

acti c treatnment AGONI ST ASSAYActi vit
with pr@mssmﬁwm@'eaep@% prastia paspopied d@%ﬁ%@é@se}sqeﬁa‘ef%@" multi-infarct
demenfﬁ?taﬁtﬁﬁiﬂlc dﬁr@nt@@d ditier \dg208kd QeRBiR, ddeientp tbksosiawaswlh intracranial

tumors or %er%grgpﬁ) géeﬁtg%sgd[’s%?e%%lthlI{Loﬁr(brténoéqd@éésg eﬁ&i’?&i&ea@e Creutzfeldt-

I Ona r expresse

Jakob E@S@Se HiVieer H%r Chmmenta AT LBV boaY dyas of tfyznemers disease,
frontotdAtoY @embBitias S@IhegdrkiNdohiym | (FTDRY), Chb!bdiﬁredma,SsﬂldiHB cBR InGH0 demyelinating
dlseas?shoé%ﬁzde;:n\égxgeg\%% >;t_ul_e%glzja\(lja neEgF\?pc))atr&r Béi ce}{%ﬁ%%m&d&% a\@loggthgfamyotrophlc
lateral tshlerogial multialei sgierosih edveltinsisu ﬁ%ﬁogateémt’ﬂplﬂ'@paﬂmm@gorast therapy, mental
retardafléhn %%n@?%so@d&@ r}fé:)ﬁdﬁﬁ réabiﬁg BRoMEC AR Mati®XddRdey, &t atdisdrdler of written

coresin e S e P aARh Ao O SRL R R Rbriem, e
dyskinesie,rend prerapksiodnid) neugegensrativeligsodzrsr ecept or thi s
conmpound gave only a 28% repsonse (relative to the

maxi mal effect of pram pexole), at 1000 Sui
Accordggl 16 PEsSpLIEYENTRD REgHe Lo 11055 k2 SRPHES BORBT R LR Pperaton of
medicdnteat for tes eedtmem\oénduraiegénaatioode: 1) Natural |y occurring
or synthetic prostaglandins or esters thereof.

Sui t abl e prostagl andins for use herein include
Suitablg Aeseslpaereratiye Foryidions e eRsCERACIAPOST ost agl andi n
Elprost agl andin EO, 13, 14 - di hydroprosta gl andin E1,

In add%r? IQ’_ 0 n { ﬂg i trggﬁnge\:{&%‘?%%s?lﬂlctlonn%%é&llonsx rg Sg%ﬁ:eﬁ&%q ?nd psychiatric

eriva
dlsord¢r$1 dmm@ﬁﬂﬁ@uﬁm éhfd E@%ﬁﬂi ipeentipm anpdikelp (B3B8 Q@JCWP @t @ pynber of additional
indicatPnd)37, 346 i ssued on 14th March 2000 all i ncorporated
herein by reference, PCGEO, PGEl, PGAl1, PGBl, PGF1l a,
19- hydr oxy PGA1l, 19-hydroxy - PGBl, PGE2, PGB2,
Accordlr@lyhtpel preggnt P@nt@n prbQidesforthe xgaqﬁwupoup@éom@@r bdpﬂ@smeparatlon ofa

medlcérﬁé%m%F fA8 'ﬂ’eé‘tﬁleﬂt' 1 BeRSsion! froiRLRB P NBtiondbHiRRY, B6teMNRadache, migraine,
pain, enchcrlne dlsorders (e.g. hyperprolactinaemia), vasospasm (particularly in the cerebral vasculature),
cerebellar ataxia, gastrointestinal tract disorders (involving changes in motility and secretion),
premenstrual syndrome, fibromyalgia syndrome, stress incontinence, trichotillomania and chronic
paroxysmal hemicrania, headache (associated with vascular disorders).

It is to be appreciated that all references herein to treatment include curative, palliative and prophyiactic
treatment.

D3/D2 AGONIST ASSAY
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prost, geneprost, netenoprost, sul prostune, tiaprost

and noxi sylate; 2) a - adrenergic receptor antagoni st
w@eogpoues al so known as a - adrenoceptors or PCT/IB2005/001513

a-receptors or a-blockers. Suitable conpounds for use

herein include: the a-adrenepgi c receptor bl ockers as

described in PCT application W9/ 30697 published on

osyres .o ch, rel g,t
pcivity 5 Y, RIS P olEbpar £S5 FHEGY TS Rt By oesbibed in wo
2004/05232 Ysingdbis @anshyi the Feraeoundsedfdios presenOnventiomdl emjmwumﬂor@t potency at
D3 receﬁ’e%r @Qﬂr@d@@@%@téﬂ EBb® Ak Sthan dodtair &1 §cio ’F’cﬁﬂ selectlwty for D3 over D2.

ST T O DR i

EC50 watsr>a2@1@omwurabif1mmswa$ usedh thdheacalaulatioraf t opi di |

tamsul osin, dapi prazol e, phenoxybenzam ne, i dazoxan,
e corpagi SRR B0 ek At T o5 3084 n o, r 3
nM, w1thdzm(Emeos'(maxmmrre@omemahabaﬁb%|(|1elaa\redtopthammal effect of standard agent

pramlpe%abAg%ﬁg he %Q%E{oﬁthfsrcgmp%d(sgagg’gnl@é@8%%5%&@&9&% to the maximal

enarni ne, tolazoline, trimazosin and
eﬁectofar%%?'?wé 0090Mdr ener gi ¢ receptors as described in US

patents: 4,188, 390; 4,026, 894; 3,511, 836; 4, 315, 007;

09;

Swtab'e% 56 43 st P30 R o e R A0

herein by reference; a2-Adrenoceptor bl ockers include:
1) nétmaiwdiceu&nngaarr@meaicrm;sta@mamebﬂ dderdihereof. hisarduiteprostaglandins for use
gém olr?c?ude cc;n{]poér)l? s'\%r Saesn%%%hd 9prgl taqqtn%xh & gtgélar%% Eo 13, 14 -
@budtcthS@ B@@I@rﬁar pt‘;@Wp@DﬁdsEzf gprosfisel, H@ttéalnsynﬂ@tm@ed semi-synthetic
Sro&agkrRing | dnkiadeRvativesUhBreds lnlﬁﬂﬂlﬁg tl'fci)'se %séribbd M IWEbesB38I5 and/or US
%’ h¥e s ragftﬁﬁq@gf%p@ il 1#%@%@3%?%5 ﬁ}é rdibrendel PBES pGE,, PGA,,
BGBDIFCBﬁtor atSehydiogp PGALI tehdiroxy t-re@®y, PGE;, PGB, 19-hydroxy-PGA;, 19-

@%g:&gs&&% hﬁéé&hsgkéﬁg tghg&eqhaérﬁﬁey Eﬂﬁﬂ) f)yth (’Srtgﬁ\%{hg{?ﬁnter %fﬁgprostone lipo

'trop noni
Posisiemenione me?}“ﬁ@ft’?rt&'@msl‘umact@P@Ft é]@érﬁ“QXISV'P €am ne (SNAP)
S-nitroso- N-gl utathi one (SNO GLU), Nnhydroxy -

2) &= BdrEhdidid RoceRBYAnRigbigt cBmpbinds bII® AW, asl d nédr&%ﬂ&s or a-receptors or
chl orohydrate, (SIN-1) S-nitroso -

EPRSETR L SHRD] oBRLNOR A SR SIeh TeSeb i LB HEly apsgtor blockers a5

tesarigd reP@T application WOSBI3DPT pdblished us 14thplise te93) the disélissures of which
at. ,

R R AL LA SR B, s

agrpiocerieri a A0 R0 Blocke)s ot nessplaetive rraranerentys dlnskess, suitable as-

QJrerﬁH&éBi&raBBElérs %Muﬁé‘bbﬁ“en@ﬂgnﬁﬁé'bHéht%W'mesylate trazodone, alfuzosin,
opener s/ ndul Etors or use her ‘_I cl yde ni.corandil,
aP efﬂox%

AQIABRal PRHOPELy dPBsHARY) i HpPipT SRERTIefy| ldazoxah, - efaraxan,
pdmm@xlrahﬁvolfm alkaididsi IRecardati yIBATINXSNAP goghusNAR, 5089, RS17053, SL

ég oggégsk dga'?%b%n?aa%go u?%m?/ gr%%grl %%Ioﬁgﬁagaiebs df(r_:‘om US 6,037,346

vaso ferein I nc
Hﬂﬂnd\&mm 2090] giberacingi lolaquy»e,l trimakesintaad dibgpxaingird-adsenergic receptors as

BEY-RBR W ZaRfis: 4,181§00L 2 (26394; 3 5PZEHBOA315,007; 3,527,761: 3,997,666;
2,503,059; 4,703,063; 3,381,009; 4,252,721 and 2,599,000 each of which is incorporated herein
by reference; o,-Adrenoceptor blockers include: clonidine, papaverine, papaverine hydrochioride,
optionally in the presence of a cariotonic agent such as pirxamine;

3) NO-donor (NO-agonist) compounds. Suitable NO-donor compounds for use herein ‘include
organic nitrates, such as mono- di or tri-nitrates or organic nitrate esters including glyceryl trinitrate
(also known as nitroglycerin), isosorbide 5-mononitrate, isosorbide dinitrate, pentaerythritol



10

15

20

25

30

35

40

4)

5)

6)

8)

9)

10)

11)

12)

13)

14)

15)

6) Thronboxane A2 agonists; 7) CNS active agents; 8)
Er got al kol oi ds; Suitable ergot al kal oids are

waelewsnidoed in US patent 6,037,346 i ssued on 14p¢T/Meoedno1s13

2000 and include acetergam ne, brazergoline,
bromerguride, . cianergoline, dgsorgotrile, disulergine,

[ﬁf@ﬁlﬂ{ﬂb‘ | :'T&ytﬁﬂllle abthanitr@fed ObnM € nitraprhigsRice (SI@It’)I S anﬁfrﬁHonﬁ)sydnommme
er [ | Se ul e
remmiaiet ottt w4 i ey

ﬂdeﬁWrgmrigm@eaﬁmym@atguhnsdlemlr@) lirGislomiyeratiorahiidrate, (SIN-1) S-nitroso - N-

APt cﬁaiehﬁmacaidlé?éb (RbN@%Hs}” @tsldéntfaﬁ&a)‘ltirgfa% ' [largmene ginseng, zizphi

garttl cul a(i I% %_151 a
o, oot 19 ol quiomefyRtubE BV fheh ieehsTe-11 anc
A8 3s dagctibeddn publishied POT applicatimUuOD01298topept | dase;
10) Corrpounds which i nhi bit angi ot ensi n-converting

ne suc s enapri and conbi ned i nhi bitors of
g’ﬁé%%‘f%ﬁ@?’]ﬁ‘e PFVEE H@)d%lﬂt?m&gﬂpje Relgssiugy channel openers/modulators for
@sgldeeEit iintdsle siowhndis comaialtnn,i lestromakb)im Ategmadkbi@n,s binacidil, cliazoxide,
I r@&#@g&n n; 12) Substrates
fng'?\&ﬁho%g?/nt ase b@%@ lﬁ%lﬁ%}}/ﬁ({?ﬁéﬁﬁé@ '13) Cal ci um
channel bl ockers such as aml odi pi ne; 14) Antagonists
Vaswlilatat fgeintsn  Beicbet aissdilatod abers lﬁc'brtlméS”nemin lnclude nimodepine, pinacidi,

| r | oweri ng

g%lg%?é}&lgug%&?&}ﬁ@ éh H%s‘%?gzyn%e R or </2a tr? ﬁ_l pi tor-
trade mark) and f| brates; 16) Antipl atel et and
antoribbxapeBRtagenigtgent s, e.g. tPA, uPA, warfarin,
hi rudin and other thronbin inhibitors, heparin,
t hronbopl'astin activating factor inhi bi tors; 17)
IChSLACtive agemtsi t i si ng agents such as rezulin and
hypogl ycaem c agents such as glipizide; 18)

bi t . d | pil;. 19
55 M A0 A ST T SR s o v
M3ychERA00 creininclodee ptaterganidell brazargoling diromergwidepgienergoline, delorgotrile,
@EGI@#Q&ES &Bg‘d@fnee%ar éég'aene%@’éa?rgr@'éﬁéte p@t%tnl%?g@#él Yiergotrile, lysergide,

fene or | asof OXIfene (~N-cis- d-
épe,sulerlgS?FrIBF eEﬁoHnei ngﬂter%qtmﬂ? Jm?ﬂrﬂgﬂwe@ol&ie Xroplserglde proterguride and
tierguridiyy dr onapht hal ene- 2- ol and pharmaceutical ly
acceptabl e salts thereof the preparation of whi ch S
detailed in WO 96/ 21656; 21) A PDE inhibitor,
&Qmpplagp 3/|h|cp modpigje tize aogon gf nagurel;tc igptoss in Qﬁﬁiilqy'af 6tfla| naturetlc factor (also

nefregsadiliaf nAtDissc paptifEB tyipd ahd Ctigie rattktibestorpsueh @t @albitors or neutral

Qg@. Lohi bitor (see hereinafter), said inhibitors
%P(g e 'd%{gly havi ng an | C50 agai nst the respective

enzyme of |ess than 100nM (with the proviso that PDE 3
&J’fbfhpéunds which inhibit angiotensin-converting enzyme such as enapril, and combined inhibitors

of angiotensin-converting enzyme and neutral endopeptidase such as omapatrilat.
Angiotensin‘receptor antagonists such as losartan;

Substrates for NO-synthase, such as L-arginine;

Calcium channel blockers such 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;
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16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

inhibitors are only adm nistered topically or by
injection to the penis); 22) Vasoactive intestinal

w@ewsaiq2{VIP) 1VIP mnetic, VIP anal ogue, norBCT/IB2005/001513

particularly nedi ated by one or nore of the VIP
receptor subtypes VPACL, VPAC oy PACAP (pituitary

ﬁdﬁ{l%él&t ﬁndc?mltmsﬁbaﬁot tbyé:\tsl féQb et hlﬁi@)war@ﬂ? BiFudiW0&® Sfher thrombin
rece [ 0] n ue e.
8\45‘53 hf?%@ {P'rorm%p%!s%' ?cg‘éaﬁﬁgefﬁftm '%H 65? nor e gf a

a- adrenocept or antagonist with VIP conbi nation (e.g.
lrﬁulhﬁééﬁﬂumnﬁ\é'gﬁﬁtaghéﬁ as rézlin &qd%&w@s&m& bgbnts&e8PAlipizide;
(particularly of the MC3 or subt ype) agoni st or
nodul at or or nel anocortin enhance, such as nel anot an
Aeetylenplinestersdginhipitotsrsuclvaspdsneritd; cl ai ned in WO
09964002, V\DOOO74679 WO 09955679, WO 001 05401,

O% 58361 | % 4879, WO 00113112, WO 09954358;
g%ﬂ RS gé?fawatgaaﬂ?fﬁ ant agoni st or
nodul at or, nore partl cul arly agoni sts, antagonists or

g@t%%eﬁtr&r H?_tof modéléfgﬂs%r(d/d?%g%bﬁ‘ dgofhds Qr?o%r esﬁ&'grgg'%ntagomsts preferably

receptors, incl gI t hos
FRiRFRRS e i 'W@@f@’ﬁﬁzwé 'CWbﬁUb%‘é Pé{ﬁ%l')dkﬁ Y- eth°xy) phenyl]-5,6,7,8-
\WhaORchafraigler2t)-olAahe pharsiaetuteally rmeqHptbensdaitts theyesft the preparation of

j Qﬁlisu&éHﬂ&yq%%%?g% ost endi one), testosternone

ostre dlhy ot éstosterone or a testosterone
implant; . - 26) Estrogen, estrogen and
PERDEXNbiter Adtee parieulsy STRDE QX3 01, GQR b Srittiston pafferaitly PDE2 or PDES

(rMDB%r nd-riost 8 f&aﬁg H@d“&%tlﬁn‘i’o% (rslc%,r h%g Béf%?egaldaﬂﬁbliﬁé % erably having

testo { erone %brnn ['acene
HRTC@Q:,wmstalhpyemeéw«@rwymmdwtthaﬂ 16@@% Wt§‘T Prayiso that PDE 3 and 4

leibitBrs afeSonlyafifhinisteietl @dpfany drby iReétRn &0the penis);
Estring, Eastraderm TTS, Eastraderm Matrix, Dernestril,

Prenphase, Preenpro, Prenpak, Prenique, Estratest,
Masoagtivegintestigal protbiol (Wia)VIP aimyetiay, D dodlegusr moye particularly mediated by one

tgé?!gb?@%rﬁr%r oiF %ceBQE%%tWé@'VP‘A@WGF Pﬁcﬁﬂ%lﬂftory adenylate cyclase
as_ bupro

e PTG e G 5T rora B ELTSonty BROTRL AL MFopreloges (o4 Ro-126-1553)

ve Ui agmehtkner erC mpteoof antaaigmnteptor dntagbnisliwiy YIROebination (e.g.

qir‘R/?c%Fd R & WD 09964008; 30) An opioid receptor

agoni's an '‘agoni st or nodul ator, preferably agonists
for the ORL-1 receptor; 31) An agoni st, antagoni st or

rmdtﬂaab@ﬁmf REe¥y (Retichlane 68 Mk aNS3 dBﬂ\ﬂKﬁ@@ﬁ!hmé ) @gonist or modulator or

e rtYn e E:eo surc]:h aa%oml r!iota%rll rﬁ’xd‘r‘i aF""lo 2 ounds claimed in WO-
qﬁ‘ﬂ 5 EB

ors Cannab|n0| receptors,;
109964902, JNO(08EPA46y 9, WW%@Q?&n\N@ 001654011, W&Rr@QQQB?ﬁﬁ WE5N114879, WO-

do11A%8 Vidaboskdgg.nanonol ar, nore

A serotonin receptor agonist, antagonist or modulator, more particularly agonists, anfagonist_s or
modulators for 5SHT1A (including VML 670), 5HT2A, 5HT2C, 5HT3 and/or SHT6 receptors,
including those described in W0-09902159, WO-00002550 and/or WO-00028993;

A testosterone replacement agent (including dehydroandrostendione), testosternone (Tostrelle),
dihydrotestosterone or a testosterone implant;

Estrogen, estrogen and medroxyprogesterone or medroxyprogesterone acetate (MPA) (i.e. as a
combination), or estrogen and methyl testosterone hormone replacement therapy agent (e.g. HRT
especially Premarin, Cenestin, Oestrofeminal, Equin, Estrace, Estrofem, Elleste Solo, Estring,
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27)

28)

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

preferably, at |ess than 50 nanonol ar. Preferably, the
SEP inhibitors according to the present invention have

w@e@atnen2t han 30-fol d, nore preferably greaterP@iEB2005/001513

50-fold selectivity for SEP over neutral endopepti dase
NEP EC 3.4.24.11 and angi otenssn converting enzyne

(E%@Eédenﬂr'ﬁf§ r eti3iratiefo Q2B IDeAhe3 R, RS FhalE, S8tk &thprb NBR_mpak, Premique,
]L_Ié gtg a‘%‘“ﬂiﬁ%foﬁ%‘ over endothelin converting enzyne

% ntSG0Rlst or nodulator for the NPY .
(part| cularly Y 1 and Y5 subtype) receptor. 35) A Sex

HO igRMStoBioN BhmtPortdrd R Inbfd RNAIAE b arhin® andBdsHr&tbia, §J3ﬁtas bupropion,

thé% estrogens and/or androgens from bei ng bound
rginase Il inhibitor, 37) An agoni st,

ant agoni st or nodul ator for vassopressi n receptors

rRERR r¥ce§?dr§§6nis¥§1ofl&rm6dtﬂ§torv' a receptor 38) A PDE5
i bitor i tabl e PDE5 i nhibitors include:

5 [2 et hoxy- 5- (4- et hyl - 1- pi per azi nyl sul phonyl ) phenyl ]
-ALrevegkingt (NIK) mecpptorantagdnié; idclimjrgriims Hgaerilkexich B{0-09964008;
4,3-d] pyrimdin-7-one (sildenafil), particularly

S|Iden fil citra
ASHPORLIRpensSTogS, Apopyst HERaRIelr eior=Ri PRGNS iof e Pt receptor
hylenedloxyphenyl)

?M{ng%g%) Eg'tagan dst gr %&Wﬁérq&[&yt& rPJeEJE)%QA %re:l‘eréblygjé Q) Ective oxytocin agonist

X Medeieifbxy - 5- (4- et hyl - pi per azi n- 1-yl - 1- sul phonyl ) - phe
nyl]-5-nethyl-7-propyl-3Himdazo[5, 1-

bt b A e L Gyl ) - 3. ot yl -2 (1- oty -

-azetidinyl)-

25 GEgi thEiEcTB-@EPide’raerﬁérQE% &Fg]hwmgi z;iﬁ gjsﬁ?tzlefwﬂzharz ]1-00 nanomolar, more
t.yl -2-propo YT i ny et hy -

|p§%fgrrao¥y?t¥?f§§}a§t5?ﬁ?n% a2, 6-di hydr o- 7H pyrazol of 4, 3- cf

] pyrimdin-7-one ; 5-[2-ethoxy-5-(4-

QirBﬂéPa‘BlyP%aé’EmmﬂiblﬁbkséHc&GﬂBYd t)w@)é{ebé#h mvé’mu}éh La\% A that Bo-fold, more

Cﬁrﬁfﬁ@pﬁ])%ﬁt hr%L%pné-fold seEX’uvnty for gEIPXver neutra[ endopeptldase NEP EC 3.4.24.11

4anfd (zBgiotenein @odvertisy kazyyied ACE). Peafdratd)] th@ SEPRaB o ttas(chgrdatexthan 100-fold
FQ%UBW@ BVérreghétﬁjéhﬁ‘ chnv¥rlt hg enzyme (ECE).
N-(pyrimdin-2-yl net hyl Sipyrl m di ne 5- car boxam de
(TA-1790); 3-(1-nethyl-7-o0xo-3-propyl -6, 7-
dirhgyrikigonist-brpyadalatal faf the Y] (paridulaithdY arkl-Yi6l subtxbd) Zeceptornet h
yl pyrrolidin-2-yl)ethyl]-4- propoxybenzenesul f onam de
(DA 8159) and pharmaceutically acceptable salts
thetotiomae Rindiay delphufie tagamsing madylatere fiabrinhilgjisnpatrogens and/or
Satdfogans from being bound.
2-[(4-pyridin-2-ylpi perazin-1-yl)methyl]-1Hbenzi m dazo
Il e (ABT724). By cross reference herein to conpounds )
cunarginged! inhibisit ent s and pat ent appl i cations which can
be used in accordance with invention, we nean the

tc,{'er (laskj qp?agomgt oarlcr:godulator %n.[\)/assoprgssm rege%Iors prefergbly scSectlve for the V1a

receptor

A PDES Inhibitor. Suitable PDE5 inhibitors include: .
5-2-ethoxy-5-(4-methyl-1-piperazinylsulphonyl)phenyl]- 1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one (sildenafil), particularly sildenafil citrate;
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) . -
pyrazino[2',1":6,1]pyrido[3,4-bjindole-1,4-dione (IC-351 or tadalafil);
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particular of claim1) and the specific exanples (al

of which is incorporated herein by reference). If a
w@orebitn@eT on of active agents is admi ni st ered, P€TTEBR005/001513

they may be adm ni stered sinultaneously, separately or

sequentially. The conmpounds zf fornula | should be

A eBoRPE-(4- @myltptberarzmhlyﬂﬂb@;sﬁmsa)ewehppds mRigPEplopy SH-ididero(5,1-

f@@? %@%ﬁi' Y (Vg{égnal % cg&?ﬁ?@t' | - égﬁiﬁ&ﬁ% e% -2-(T-ethyl-3-azetidinyl)-
2ppihysing-v et ad@ﬁﬂiéﬂpﬁml@méw@er ou§é5ﬁpetald%wrﬁp@<y1aawqul) -3-ethyl-2-(1-

:§db"rop&|[£é‘£e€l@ﬂ}|) 208-dihyue>-TH- Qz‘é% 3-apyrERdih-9bne CoMpoUNds [ 2Qdthoxy-5-(4-

el -@%’“q%"gﬂ@?ﬁgw%w'ﬁﬁ%ﬁyg? Ere s s SR PSrazolcts.s
dibeipidiray-obe  4HBahaeel-métboxyesnayhpmincl-2§28b?ydigkumashylpyrrolidin-1-yi}-
@Wrﬁfdﬁﬁ ﬂhe{hylyﬂﬁnlmﬁe %&lﬁ&%’ll&uch 2257905 € C3-Pil.th&hy191bxo-3-propyl-6,7-

stallizatio reeze
el et i Sy S e oot Yl
hopixytgnrangesldfenarsidel(DAM159) land piranmpessiicalll heogpiably sits thereof.
adm ni stered alone or in conbination with one or nore
ot her conmpounds_of the invention or
30 AisEROUABAIG R SEIR TG0 SD g Ay UL HPREEAG YImethytH-
bdneimmbgle (KBETRM)al |y, they will be adnministered as a
formulation in association with one or nore
phar maceutical |y acceptabl e exci pients. The term
By cross refersngs Berein tp sorpaspristraRtained in paignts @nd pateniapepli %@?@dwwi‘tca" be used
in accor&Hnb@ﬁvltﬂi haéntoh eveCRBRCHOMERpeditally Aetivetempbiras as Bhined in the claims (in

partlculaf 8fo c{ g?grnﬁﬁ %(:Pelc?ngxavn\{l }elf atll% \ﬁh J:haig %%o@ﬁa égithege gfe%ce)

mni stration,
the effect of the ex0|p|ent on solubility and

If a combifdlioh | df Yactid dodie isn@miiifterel, hBe teySAEP HeOsdinistered simultaneously,
Pharnaceutlcal conposi tions 'sui tabl'e for the delivery
separately or sgHH5BIAMs of the present invention and nethods for
their preparation will be readily apparent to those

The con‘f‘d&.ul\ds‘;‘o@I fdrRulbM8hddid be é&&&&@maﬁbléérﬁﬂﬁaﬁﬂﬁbaﬂ@bm §u2h as solubility

aration na

and soly s B AoeBIRL - RETRE e < PLE BT B st prgyate cosage fom
and route iBadmifistidtios for treat@entpithy proddd8d indidatoor di ngl y t he

present invention provides for a conposition

conprising a conpound of fornula (1),
Compousis Ofriftee ipvertian (Rjended @ﬁtpaﬁﬂ"@cﬁ‘f“ﬁ‘]e‘ﬁ? B3y Eﬁrﬁdr"gvﬁe%é‘s crystalline or
amorph@ds%rﬁlaﬁumgtésméy mdfyabe dbiet| fonexaaplehas aclidi phigst poveldrspprfiling by methods

al .adm ni st 0 i

such ast%ee(;l!)g%%b%nﬁszgln/r Ioenf {Spee?%%rylgg\é?ll w?’té’al%r eqa &f&;‘vg ?S’Iﬂb h@%rowave or radio
frequengyrryiad may begpgd ifor thiy PUs9BR-i ngual admi ni stration by which

t he compound enters the bl ood streamdirectly fromthe

They mﬁh%qt ?%grl\:lotrs{gg @?tnlg gwﬁ cérﬂl‘flrg g%ﬁ ép t?r]re ocg rn??lre gﬁi ecgrb;sm%tg{ﬂr?o% of Gle invention or
in comiidtibretvilh osefor mare htherddregspou ke any Q‘meal"ﬁﬂohg}hfﬁ@ﬂfl |Gengr|ally, they will be

adminis | ncasﬁélrfé]rhﬁlléhﬁ{ PSassdciabioH Hth oy orﬁﬁ&\@%rméc@&@@@e&ceptable excipients.

The terrg o@(ﬁl@@ntf @%ﬁ%d %«?lq\ Wéies%lg%ﬁrgéngré%@é‘g@er tgﬁraﬁ"‘ne compo n (rsyc’ofqge invention.

The chbide @flekaipientadtiesi a dargeatxidre sdepend on factors such as the particular mode of
administration, the effect of the excipient on solubility and stability, and the nature of the dosage form.

Pharmaceutical compositions suitable for the delivery of compounds of the present invention and methods
for their preparation will be readily apparent to those skilled in the art. Such compositions and methods for
their preparation may be found, for example, in Remington’s Pharmaceutical Sciences, 19th Edition (Mack
Publishing Company, 1995).
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Li quid fornmul ati ons include suspensions, solutions,
syrups and elixirs. Such formul ations nay be enpl oyed
w@g006i1kdoer s in soft or hard capsul es (nmade, foPCT/IB2005/001513
exanpl e, fromgelatin or hydroxypropyl net hyl cell ul ose)
and, typically conprise a cargder, for exanple, water,

Accordigifp ﬁh@(b}eserﬁ) ihk/éﬁﬁbmdrloﬁﬂ@s ol ¥ G%posﬁiﬁ@@dﬁh&ﬁﬁg &l BRBbund of formula (1), and a
cel éb‘%g@ﬁ or a.suitable oil, and one or nore

phafmagﬁ‘ﬂﬁ%{y]a?eﬁ‘ WO EHEFor suspendi ng agents. Liquid

formul ati ons may al so be prepared by the
The coh &916§ b tlﬁé#ﬁ\}eﬂfbrﬂ’;layabesﬂmlﬂlstel"egrorﬁﬁf 3£5FQI| &mnﬁnét%@nﬁ?ﬁﬁ&&e swallowing,

be

s0 thatl*b?s‘?“’&?@‘g 8[‘\9’5&5‘9 9?5 8‘(‘ ea "B‘ Eﬁ?ﬁggﬁ"%yw"ﬁo@a@@ ‘Pr&FF}'ﬁ‘ggﬂé‘ﬂm'”'St’a“"”
by which ¢hetdomgaund emtens ithedudbad strEsm eiréctigomittermauth. Ther apeut i ¢

Pat ent s, H(6), 981-986, by Li ang and Chen (2001) . For
Formulﬂtmg%s tﬁtﬂef fobﬁﬁ%haqag?l@tfﬁtlog Bk dgeglw,e#gmsol%md Ilngg s&%grggéuch as tablets;
soft or fiapd papsuiesr eenthipiop caltt yr damoraliculetes) Hituidd, bopddlderse logdriged/irafuding liquid-
filled); E%Sdgéﬁgﬁstfﬂéﬂ&sﬂ nd%%gétfb% tfﬂnst rb%ul% u%ray’saQh@tﬁjccallmucoadhe51ve

general I'y containa di Sintegrant
patchegyi si nt egrants i ncl ude sodi um st arch gI ycol ate, sodi um

car boxymet hyl cel |l ul ose, cal ci um car boxynet hyl

Liquid ‘i;cﬁ{nljlg loﬂs?‘qncluﬁé o%g n%hé Ogﬁﬂ%ﬁgl %{rqpscén%SQIB(YrEdgngn formulations may be

r one,
emplovm' c@éclf'a)/%q ahl i 998 I 1hards @apaumer(mawylfors uPamAlg;t digm  gelatin - or
hyd rox;lpydbmmémmsmmode) aed typicayComplisy £ bam@r o eXamipld) vt @ch@foﬁi Polyethylene
glycol, ?Qﬁ)blgn% sdé/%g]r ![Ice&fl l%s%t%er%e%ﬁl élé oil, a h?%l S/é nr%?rg;e%n sbfp/mg agents and/or
suspenfling ﬁgsytsv\bqugq{prm)@lqtlgnsz@aw@s@m pr%mqéd byﬁ@e @@gt@g@tlp@pfm SOIId for example,
from a BicAeter s are generally used to inpart cohesive

gqualities to a tablet fornulation. Suitable binders

include mcrocrystalline cellulose, gelatin, sugars,
The copmby@!s tofy the rinyegtiop oody, alsaberuaéd mrfdstsiisaolvieg, ifastglisindsgrating dosage forms
such af fo¥e/ HeRYrRY frf BlpeH Qﬂﬁﬂonolhelg@ aﬁ&utﬁ'@%ﬂtssﬁﬁ(@ h9g1-986, by Liang and Chen

hydr oxypropyl cellul ose and hydr oxypr opyl
Qoo”nethylcellulose Tabl ets may al so contain diluents,

such as | actose (nonohydrate, spray- dried nonohydr at e,

For tabff Gyﬂbgﬂﬁnﬁegpekgﬁg bh K6de, tm&j fn?Y ma%é’b ’1 \Ei&&ﬁt r"/oi%etﬁ) weight % of

SuUcCrose SOr m cr Ocr St a
the dosgge fInpAeE évp@al'vaqun?rﬁmm afOeGOdWﬂ% r/faf’fethe ﬁaﬁgétfgr"}réfyadd'm" to the
drug, tatled0gempiailyamatainya disinpgrante Efampléce dahtdgvantaigeinds sodacstarch glycolate,

sodlumali% bg)%&ée“m Je 55%' c Sé(qnﬁ @ér@og}iﬂ% déee}flgc%r b?%?caﬁgwgg godlum crospovidone,

S SUC I con

polyvinylpysrslidepe. raeiif sobice: micsoangialing selyoseo iavter Sy pubstiutad hydroxypropy
cellulosaeétgHah, p%gél@hn&ea\@ﬂa@:hfan&/(se&um ré@|rfe1iébl“a@§e.rallﬁlf’tﬁie Iisinfé@FHnSwnﬂBanrise from

tweiot 3B 26 S8 Beter g Bl g e SR pdedie rwucn
as nmagnesi um stearate, calciumstearate, zinc
Bmderssﬁr%ajeﬁérﬁl»y uSQHoURb St BdH¥ e f qUHﬁé@foea taﬁl@fjfoml&qéﬁﬁne%l%fole binders mclude

microo B RISt R \RUEEpr PRAPTDIEDR BY°sh VIRGR: g Gyigtc oums

polyvinyipyrigliconé/ prepelefidseaibstgrch,r byrirékypropyticghlos@oand [B/dwaimbityl Methylcellulose.
Tabletsofna)t/ QI@O contain diluents, such as lactose (monohydrate, spray-dried monohydrate, anhydrous

and the like), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and dibasic
calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium laury! sulfate and polysorbate
80, and glidants such as silicon dioxide and talc. When present, surface active agents may comprise from
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tabl et. Other possible ingredients include

anti - oxi dants, colourants, flavouring agents,
w@e@saropat i ves and tastemaski ng agents. ExenplBCHIB2005/001513

tabl ets contain up to about 80% drug, from about 10

wei ght %to about 90 weight 9%gbinder, from about O

0.2 weighteh 3815 wWhidh® %Pk taBlet, Wed QRknth iyl Hﬁ?ﬁs‘e flofrOd1> @‘B%H{ %30 1 weight % of
gﬂ ght %to about 10 wei ght % di si ntegrant, from

the tableb oyt 0. 25 wei ght % to about 10 weight % ubricant,
Tabl et bl ends may be conpressed directly or by roller

Tablets hiSo Béﬂ’e%lls' %h@‘rﬁlubr@ﬂ% %Ecl’pésefhgﬁné%runpgééré@ n@alc‘ﬂfm Q{eﬁﬁﬁes zinc stearate,

tefnative

sodum ey G 08 TS TR B FlsPE e M SR GO Fabrete. Lubricants
generallf cangrisd ommil. 2 waight falp 10 veaght %e prefesablyrfrond. & wegliet 3o amelight % of the
tablet. MY be coated or uncoated; it nay even be

encapsul ated. The fornul ation of tablets is discussed

i n Pharmaceuti cal Dosage Forms: Tablets . Vol. 1, by
Other pddsiblei iedrediants irahude lanti-badentsa cololvhunts, lavddeikg @pentdNgres¥nrtves and taste-
masklngjaggrq Consumabl e oral filns for human or veterinary

are typically pliable water-soluble or

wat er-swel l able thin fil mdosage fornms which nmay be

Exemplah@fbléisycofltafrs o 1 mumo%rumgamtimesbw 161md|ghty%it@ abduy 90 weight % binder,

from ab&ﬁrg)sv ?ﬁt 8, %05%9999 we ghﬁf ‘%r&we#’f} ?Ernaabg {riug 8I§tmﬁ>ntg about 10 weight %

dlsmtegrsnta@tdu fmns@@out 8.28 walsht % tesbousy 10aypiaht Veflyiasieant 5
vi scosi ty-nodi fyi ng agent and a sol vent. Sone

Tablet b%ﬁég) oneg% ?%ﬁygret hg d&%cirjgglétﬁlt Io@efr t#rg%/%ﬁ L oq.m eendg Qra portions of blends
may alteyvtiealy. lsoWveth [dey-oor nieliranulated, malt opngezleds of @@h@edﬁﬂque tablgtting. The final

formulatfoMpfhé"ﬁlchpﬁéyrBﬁé DR drt MPets ¥Rd ey B £Oat&D o¥\RinsdttedVit may even be
nore ‘typically from20 weight %to 50 weight % of t

encapsulaledi es. Less sol ubl e conmpounds may conprise a greater
proportion of the conposition, typically up to 88

The forr?f\?é @m:f 14 |Q{S id &@cu% i B rm‘c%éuﬁc(,epﬁbéaﬁ@l%nms h&n&QmPH%H Lieberman
orrru e in orm o Iparticul ate
and L. Lpeghmeps. (M?’ﬁ’él '?er"‘ikﬁ'iaf"SW%PE'fg 9&8 yner nay be sel ected from
natural polysaccharides, proteins, or synthetic

ConsurrgXIg f?z%q ?Ingsgf‘oﬁﬂuﬂﬁﬁj ot )?etérmgﬂg Qéé Ia}’e QF Fa?ﬂ? Bﬁab’ler\uétg\%o‘ﬁ[egcg water-swellable

thin filmg dosgge Janmsoavinic épaypgggqmqlk dqse@\ﬂ% p@ ﬁ't“§°5]dh%q“’@d@‘d typlcally comprise a

compouAd bi fo@%ﬁléiﬂatfiﬁn-f&mir@ rpalylfnér,, afbinlaMQ HIsbing, aaehebianty aplasticiser, a stabiliser
e cers rvatl sall Vv tl n -

or emulglg%r' andscgalgp 18% aggrlu H tas S I\ller?cl 3 (ﬂ?hn gégglp?é%ntsg oﬁ%g%ﬁnulatlon may

perform@lmﬁ!malennesfundmnkl ng agents, anti-foam ng agents,

surfactants and taste- maski ng agents. Fi I ms in

The cmBE}qu{r; grggfggﬂle/téhraéyyh Ee] dva e—g{)lHlﬁ% ogar%g@élg g ﬂ%-s% u%%acr:o?npound typically

comprises from 1 weight % to 80 weight %, more typically from 20 weight % to 50 weight %, of the
solutes. Less soluble compounds may comprise a greater proportion of the composition, typically up to 88
weight % of the solutes. Alternatively, the compound of formula | may be in the form of multiparticulate
beads.

The film-forming polymer may be selected from natural polysaccharides, proteins,. or synthetic
hydrocolioids and is typically present in the range 0.01 to 99 weight %, more typically in the range 30 to 80
weight %.
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coated onto a peel abl e backi ng support or paper. This

may be done in a drying oven or tunnel, typically a
w@ooebitn®el’ coat er dryer, or by freeze-dryi ng orPCT/IB2005/001513

vacuum ng. Solid forrmulations for oral adm nistration

may be formul ated to be i medigate and/ or nodified

Other ;So%!slﬁlésﬁrgreMéq{sf 'u%ﬂ.ld%elaﬁlaéﬁdaﬁt@r 'EHio%tn{so nﬁ*avbtﬂfﬁbé" dfid flavour enhancers,

d-, sustai ned- E d-, cont q
preservaie. 553 SHTOAPLFsaise ORI S0RIF OO AP 0BG e molents, bking
agents, d-foariag bgerds, Sorfadidnés anditgseseaskio agdres.i nventi on are

described in US Patent No. 6, 106,864. Details of other

~ _suitable rel ease technol ogi es such as hi )
Fims InGRoSSATGH B {Or VS Ab el ReRR P PET AN SRR i qgweous fims
coated dntala geelablePbakimg Geprtartan bapke dhisaaydpe done In andryind?&4eR pr tunnel, typically a
\Y/ Vs i e use of chew n umto

Combme]d L?%léltg{/e %oﬁ{% Ez%évlggggééuu{nl—@descr i bed in V\Dg )

00/35298 The conpounds of the invention may al so be
Solid fomeinatiohs fce foedl adhrm.tahcw may be fdneulbtcd dal bs timmediate iand/ar modified release.
Modifiecg?ér%é%?ef& T latlo ﬁ£ ﬂcﬁa % EnQJsta%Fa@aHulse%u'cBﬁmu&i qﬁ'@&éd én‘ﬁrprogrammed

[ m ni s ioh I nclude 1ntravenous,
releasei ntraarterial, | ntraper| toneal , intrathecal,
| ntraventri cuI ar i ntrauret hral i ntrast ernal

Smtable m% it et%rre easaeI for %t[oﬁ%}‘o? "Eh%lepau;posés c%f tﬁes%ogn\flbr?greao‘lagcnbed in US Patent No.

aneous. aren
6,106,864 Retsils of ethposuitable | reigeserieqhaplegigsi sush @GlWﬂj‘ 9Py diseereiprs) and osmotic

and codtdY ;%?ﬁc‘férs%re &g@é‘ii‘cﬂn(ﬁ l’r\eﬂwdrrﬂdicﬁ@ﬂcé’lf'lfecﬁmbdv@mlﬁlb aI%(2), 1-14, by Verma et al
ues. Pare lons are. t
001 LR AR A Tt pacag ot bireat h Brap! Wb dhare .

salts, carbohydrates and buffering agents (preferably
The corﬁﬁ’ouﬂd@ﬁ R inlEMBh $adyRisBlbe aQHhsteFé?irdlﬁsQﬂWnl@M Bld’é)@tstr% into muscle, or

be nore suitabl

into an Pl LEL S BaP G TS gPT SRseriel SRR (5B naBgoysy, rasrierial
intraperitanepi Ndtratbacali tilravestticWaab|igtrawetiral] eintsastdinahs ingtaenanible, intramuscular,

mtrasyn?yléloé%? Nbd feshe BB, &uitabld 8o RES RALAEHRILI AlmPRISBA Goitbe neegle (including

ations under sterile conditions, for exanpl e,
microngegighiRiertPs angeste-repdfieriera and ‘Vf“ﬁi@‘ ‘SE'?f'dﬂ’r'ﬁFl shed usi ng
st andard pharmaceuti cal techniques well known to those

Parente?é? fo n]%?atl%x& 'é:peety?ffcgl{yh-mgoﬁoéomér{s \eré(lcl?f agoém@fﬂr@ﬁélpﬁﬁts such as salts,

carbohygiesitest angrifiaing @&entsdefeéea@wdo ByPht frans & t%P) &Ppiob pemexgrplications, they
may bef ﬂb@éuﬁ&bl@fbrhﬁ%@dl ébuﬁ%terll‘é%h-a@&obé'leolumwr%&rﬁﬂmddrfomf to be used in
anci ng aaent s ns for
connciG Ui & 4FE E ST ST A R e oRE TFOPREr o ed Lo be
i medi ate and/ or nodifi ed reI ease. Modified rel ease
The prép%Faﬂerln %f baﬂ@ﬁteiaﬂ ?derl@tldilﬁhﬁN&@terlleSdb‘ﬁBlﬁ(bﬁ%efbr ,eXMHIéSQ)?‘Iyophlhsatlon may

readily Eeo?ﬁgamn'&g%vs'%% A Ante TR G e 50 o 05 Sited n e ant

suspension or as a solid, sem-solid, or thixotropic

The sollublﬂg bfjco [)Uﬁc%r%f%rﬁuaquémn the ?é'ballam @ﬁHa?Qltegﬁ QrQJitlons may be mcreased

rel ease he active co
by the g g RREAPTBIE TP ISHRTHER SHE 2913 IDEREPRIPzg © Ofbifenhancing agents

stents and sem -solids and suspensions conpri sing

Formulgt 0H9 er%%%ﬁ%rﬁ%qﬂrﬁszrah&c%gfﬁé:@%%eQ& 'tocaéﬂﬁﬂnqed(a? %)olr modified release.

Modifie slegs faumuleBonsnalSigicliayacy Sunsch. Epla nEANirglecdpfataeied and programmed

releasel TRRSARHOMIAS of the invention may be formulated as a suspension or as a solid, semi-solid, or

thixotropic liquid for administration as an implanted depot providing modified release of the active
compound. Examples of such formulations include drug-coated stents and semi-solids and suspensions
comprising drug-loaded poly(di-lactic-coglycolic)acid (PGLA) microspheres.
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the skin or mucosa. Typical fornmulations for this
pur pose include gels, hydrogels, |otions, solutions,
W@ e@ass02di nt ment s, dusting powders, dressi ngsPCT/B2NE5/001513
films, skin patches, wafers, inplants, sponges,
fi bres, bandages and m croemgbsi ons. Li posones nay
The conﬁJoﬁ@dsb& theS ﬁdentla—r%ﬂhyeallso %éraﬁh'n@lfsferédﬂ%lééﬂ)e (ﬁiré)@é}ﬁially \be tr@hsdermally to

e skinggr U, Tinse| BOTYTISTE 1 YERER Mol Y on DB otons. soktons

creams, I%aafrhmemtatduehngamhvdﬁ@ edressinag, foams, rfitnes; ploin abichis, wafses, implants, sponges,
fibres, b@%@é@@g @nd hidrhUBioRs ) Llp&%n(e@c?ﬂay a?s%56e9155%d Jﬁ;}blcﬁl BdHidts aitflide alcohol,

Qct
water, g GBI OV R e Y20y, RRVETPiSEaYeat pspropviens ool
Penetrationrenbaiversesaysie imomastdtor esi o1 examplephbiraewiSsi, 88 ¢10), 955-958, by Finnin

andMo@Eﬁ&ﬂﬂﬁ%ﬁkﬁQor needl e-free (e.g. Powderject(tm,
I 0] ect etc.) injection. Fornul ations for topica

adm nistration may be fornulated to be inmediate
Other maany/ dfrtopmaﬂ iafmieidtratioh éwbide dbfiveiyfhyetbciraposdisre idndaphteaisi Premophoresis,
sonophdr&?&! :H'gi é})ﬂ%q{r necaldSt '(Q @dPowerﬁélcﬁ'e Bioject@NEE PinfeCiibn,
rgete progr ame | ease. The compounds of the
|nvent|on can al so be adn1n|stered intranasally or by
Formulatisrsatoattopial adiyipisieibh ynaynbd femilstedntoobe smadegiatpcandier modified release.

Modlﬁec{)?'eggee{ornqLﬁiaﬁl ﬁf’de%e ég l“gugtaméé) ep&%é@%nﬁollehnta??é{]é&/?nd programmed

onent
release.f or exanpl e, n1xed mnth phosphollplds such as
phosphatidylcholine) froma dry powder inhaler, as an

The corg%q,uggs of ﬁg nqvé tPR ?:gr]F %P beefﬁls mmnsﬁe%gc{ %%Ha@élﬁ)eb by} %%Bnon typically in the

form of a|decpavesiey thitert pivagrias mixtuse. é@@g@nr&e ﬂr] ﬁgryrhle@fi)wnh dactose, or as a mixed

compon@@cbbﬂr{l%rfm &!ahﬁleofmkﬂht\blﬂlubhdsﬁﬁ)hm&e s@h & ﬁhdsblﬁ?dﬁbﬁcholme) from a dry
Re I | ant % uor oe
powder 8% 2523 agrbliial Tomi PGSBS0 =0H BUh AL Hppjser profereby an
atomiseFosing miecteahydradynansies tot predypeveditne risty oc oehpises.ewitn or wnthout the use of a
swtablebdrg;?éimﬁs LYR K9eMnY Q-tét%flu%%eeor £ b 833hePlafiuoropropane, or as nasal
dextrin. The pressurised contajner u sSpr FX

drops. %&rdnﬁraz@ﬁa' 5P HEBAMSIPL GATRITAS BOsChPRNS P ror SYEmPI, chitosan or
cyclodegtispensi on of the conpound(s) of the invention

conprising, for exanple, ethanol, aqueous ethanol, or

a suitable alternative agent for dispersin ) )
The presgiriged FONUTINRG, PUBIP. B3RYe REAMHER -8 nediser Sontinss g@vwe?f syspension of the
compouﬂﬂ(@PBﬂ th@muéritidn ednpsisihy, ot e)(amdle,aélhanﬂt aquieals ethanblaot asiitable alternative

agent foruucs efs‘?ngf g&ll%l s%@, grgxpeng?ié q‘eleé% eolf ?neaa%g\ge gir?/%ﬁant(sz’ as solvent and an

Optlonalsﬁuﬁ@fé@fgl%ﬁh qas(ﬁorhjplatnplgﬁte Q'ﬁéaQﬁ Gga’kﬂ"%%t’ 2§'& i croni sed
to a size suitable for dellvery by i nhal ati on

Prior toéﬁg §/%gﬁ%¥vg%qur’ 5{asgea%mﬂ Hﬁ‘f“r’ ,)tfpﬁe%hi roQ@CY lsgrﬁlgrgﬁg&? }6 ?snze suitable
for deliyasy byi ihalatign (tgically ldsedhre® rmsnonsm@his MebecﬁWqV@@\Iby any appropriate

commlrfuhr\’d RePb@ Gass hd\irkiQetl RilliRY, Wﬁll@lcﬂé@rét 'm‘ﬂlh*@ssup@ffcﬂtf’t‘,api'llﬁlt!3 BraE&ssing to form
eni sation, or s Capsul es (rmade, for

nanopaglglg gg\ pr?SrSBFﬁ]h@I@P%HIS%[I%IF or sp¥ayrgi%nng

hydr oxypr opyl net hyl cel | ul ose), blisters and cartridges
Capsulés (made for example, from gelatin or hydroxypropylmethylcellulose), blisters and cartridges for
use in an inhaler or insufflator may be formulated to contain a powder mix of the compound of the
invention, a suitable powder base such as lactose or starch and a performance modifier such as /-leucine,
mannitol, or magnesium stearate. The lactose may be anhydrous or in the form of the monochydrate,
preferably the latter. Other suitable excipients include dextran, glucose, maltose, sorbitol, xylitol, fructose,
sucrose and trehalose.
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use in an inhaler or insufflator may be fornulated to
contain a powder m x of the conpound of the invention,
w@2®sitt@bt e powder base such as | actose or starchiBaes/@1513
per formance nodifier such as /-Ileucine, mannitol, or
magnesi um stearate. The |actoge may be anhydrous or in

A suxtaBIQ %olﬁﬂn%m%éftlgﬁ fJF‘BQé).HBéﬂ ?otnﬁser Bg lggegléamhydr&ﬂ/ﬂ#ﬁg 'ioeﬁroduce a fine mist

ey CopiR 8 K BB e PTG ! e ew et sy a0 e actuation voume
may vatyrfesived Lo et 08us Aitfpibll femslatidit aitofpiistid @npdind efforthsia I gtopylene glycol,
sterile \?‘Qeratatﬂgr\o? Ghd g§duﬂ19 clﬁcl)rﬁgt/{ll%n%%ye s%lcgﬁggﬁ\ﬁ:htr? yp{]olpslég %\s?ead d’f propylene

e conp
giycol 'W“dPHBCGf’?I‘\P@HtPP‘WhVﬂ?@? 9h¢d-uat i on and the act uat i on
volume may vary from1lnm to 100mM . A typical
Suntablé (PIE\;BH{ a‘shé%ﬂ ﬁnﬁmgln%?‘rd Ié\ﬁmaen&lglnglo W%Qer %"uEﬂ‘ aQ éccharm or saccharin
propyl ene co e wa
sodiume WY jbgead (%d{ .l ﬁgﬂspv@r@lﬁ@t@gﬁtcg Wq, @ypmy |5@nq§§e(jor inhaled/intranasal
adminidtasdnead of propyl ene gl ycol include glycerol and
pol yet hyl ene glycol. Suitable flavours, such as
nment hol and | evonent hol, or sweeteners, such as
Formulgiipag i ripheleslfinteanaseh administeatign meay bedgrmudateditpell tronediate @nd/or modified

releasef @id@ufo&bkéiﬁﬁe b GItAN BoiMERIda88 forrhibi&iRAE holuae delayed-, sustained-, pulsed-,
[,intranasal mnistration. Formul ati ons for

i.nh
Contmlle%h% %Flaﬂijf’ a@ﬁqedég?ﬁsﬁl stration may be fornulated to
be i medi at e and/ or nodi fied rel ease using, for

In the &MWOMB@LﬁhaIM ghcf ée?&oFsethg asRgd iy h%inﬂﬁ@d Byrh%a‘r\g f a valve which

dehversaﬁ &eﬁ%r&w@ OL? rpt% rneaggcgganlcﬁ Wftlh Bmegrglggtfogxf ellra It;ipmﬂiy%%pgeddto administer a
meteref bs®l @ r'gufliicdntaieing Foh s., tat .he ugl okthg eompriund okfochadlz f. The ederall daily dose
will typ@%ﬂly @@ﬁf\n{ﬁe dnge .V % Y. m \ﬁlhcﬁjl‘ﬁg)} N FniRstBRL G £dindo R (ilr’ more usually,

I n accor ance the 1 nvention are typl ca

an'V'do?F'rdS??ﬁé}H°‘fQ5'°thW??ﬁyster a netered dose or "puff

containing from... to ... ng of the conpound of
The cof'rﬁéﬁ'ﬂrdg %f !ehe.la-\gﬁtloquﬁ%ladel ad%ﬁ’l Jt%\fﬁcpggtgl r¥a rI Jag%é’l& fé?lei%ﬁee c[{ fhe form of a

Suppos;tery, aoeg*qﬁygﬁé e@e@@ Q)qcoa ﬁlmeé IS ggqrqoyal sggpqﬁltw drase. dpykagious alternatives
may bel Ise@ugdpprdpribfee day. The conpounds of the invention may

be adm nistered rectally or vaginally, for exanple, in

the formof a suppository, pessary, or enema. Cocoa
Formulplipng for rectal/vaginahegminigiation @@quntu@t%p th fs émmediate qagd/oranedified release.

Modified|rdi€dsB fdriniRSorEaiEILaE délSRE., SsstaRR!, Plsddat®@ntrdiied-MalqtddNa programmed
for rectal/vaginal admnistration may be fornulated to

releasebe i medi ate and/or nodified rel ease. Mdified rel ease
formul ati ons include del ayed-, sustained-, pulsed-,

The coﬁ@BﬁrfdQ U‘ #d 'invehtﬂfngﬁéy%go @8 @dﬂfn%%éﬂrﬂpé&lyr t6 |ﬂ?e3e3/€ ‘or Igietyplcally in the form

he invention adm™ni st er
of dropaI Fggltcr%mstea stxff@na%oraplu@grm ISP%B? @E!rqcfﬁ‘lsﬁq ftﬁrge F%\nﬁ'\ %tlner formulations
suitablel fop psulafand avira radminiiatios irsheln Sinowents; gsis| bibdegradable (e.g. absorbable gel

spongé%si?&lrrlg{j@n?en@"ﬁcﬁ%d&@ér@&bles(teed Isli€onSInddits, FRGE, tenses and particulate or

lons
vesicular systems, such as niosomes or liposomes. A polymer such as crossed-linked polyacrylic acid,

polyvinylalcohol, hyaluronic acid, a cellulosic polymer, for example, hydroxypropylmethylcellulose,
hydroxyethylcellulose, or methy! cellulose, or a heteropolysaccharide polymer, for

example, gelan gum, may be incorporated together with a preservative, such as benzalkonium chioride.
Such formulations may also be delivered by iontophoresis.

Formulations for ocular/aural administration may be formulated to be immediate and/or modified release.
Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted, or programmed
release.
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suitable for ocular and aural adm nistration include
oi ntnents, gels, biodegradable (e.g. absorbable ge
W@ pwage®?27 col | agen) and non- bi odegr adabl e (e. gpeCT/IB2005/001513
silicone) inplants, wafers, |enses and particul ate or
vesi cul ar systens, such as niggsonmes or |iposones. A
The corﬁ&iuﬂf@ bf %Ciﬂvé}ﬁoﬁ rn?aﬁfsﬁéj ehrhBik& wﬂi?ls)ﬁlﬁﬁlgyllné&oﬁlﬁiegular entities, such as

Ialco ol aluronlc acl d,

cyciosefii) Uil PPl CRRYER iRy o RYBUBHR RUETyPEETG) Ry, n orcer to
lmprovehlyed'rwwylﬁty hiidsolatidrulates tasteamaskiay, Mhjdavailbilitylaod/er stabilitg for use in any of the
aforemehﬁénsa i RBALSGT aGARRIKA, PO YITer, for exanpl e, gelan gum
be incorporated together with a preservative, such
as benzalkonlun1chlor|de Such formul ati ons may al so
Drug-cytiedegleih icoreplexkspipr iemmtp]rp Iaaer iasli\dsto Heodentriatyt usefig féranost dosage forms and

admlmsﬁ)éilUnln %t/té%u B@%h ﬁ&iﬁE.JH %—fd yco%le}\(gg H%P ao&egseboA?gn alternative to

di ate an ease rel ease

direct CQW%‘P&M"B ke qirH%,|tu§j%ycH>ngryyeraay beyaed ﬁ@@@uxmw @Q@t&ye i.e. as a carrier,
diluent, @@ reblubilideed- Mostacapah@d, ussd jur ogesepirdoses| aesalpidie beta- and gamma-

cyclodeﬁfﬂﬁp%{éﬂ\%s o wHBﬁ 'ag‘bg%an M né?‘c?né? @%Bn{‘ﬁgpl\g’%ﬁoﬂs Nps. WO 9111172,

I"ar ent| such as cy
WO 94/63548 éﬁﬂ‘f\’gkﬂs@%@rl vatives ther eof or pol yet hyl ene
gl ycol -contai ning polynmers, in order to inprove their

Inasmu %o%salggllap tdéfifalg){eitgoéd ﬁncl)sggrsr aé)rﬁt?me%tlgﬁ t]p? a&ﬁg éoﬁﬁbunds fo]; e>fahmé)le for the
purposeLff tigating A pargerdal dipgaseor pnditioni ihip gqtlplathe@,que of the present invention that two

or more%a&ﬁraewﬁbam d@mbdsiitian§ @mab@ %BS of \m&h di‘ﬁﬁ@ﬁﬁﬁ Iaebonfpban& iA4bddrdafice with the
mventlora dﬂ%ﬁ c%r{vglg?mgns re Sﬁr{\%gedr ggﬁﬁ fow&I es& n%ﬂe I?or coadministration of the

composifions- i ncl usi on conpl exes may be used. As an alternative
to direct conplexation wth the drug, the cyclodextrin
used as an auxiliary additive, i
Ths thg Yo VeGP B T FoEie PR sAGamgpsligtscateast one o
which cbaing b esmppundpy Sesnuter kinadcpbrdancebethathe amention, and means for separately
retammg??é%‘ﬁ%@élﬁ&@xéu% BSa c@rﬁml (ﬁ\ﬁde‘afbo{ﬁ@ 'l\ﬁlalvm@)f fcg?lepat:l@t' 'N% exdnple of such

a it s Py A RACH S RO SRR FRBH. SaPops Ry DAL  mbl &

to adm ni ster a conbination of active conpounds, for

The kit %le&tlox [ ah@@la%uﬂ&ﬁeefopgdrh|5§%Fl¢]d1@ﬁaeﬂa(fotsbw foﬁﬁﬁ,] for example, oral

and Pafﬁfﬂt@gbfﬂf ap'i‘?\?‘@ltﬁ" ing ther yeREralVGIMPPSItiABE et Bﬁﬁ'ieﬁ*ae%s@‘ﬂ? ¢rdgrvals, or for titrating
the sep2RIE0QShPdsAiBAs againdtedet adirr.0fo \&slﬂhc&mhmen&h@ kit typically comprises

dlrectlonsqg';%(a#lrr]‘l?st : rl‘ona%ng %ag%%%%v@@é \Dm} %so #ar]é/aerqg#n&& E‘(I t SUI t abl e

Conveni ent ormo
for coadn1n|strat|on of the conpositions. Thus the kit
of the invention conprises two or nore separate

e B3 EREGAAS8 Rl St SRR 08 0 Bprovitons e
definiionsare usedent i on, and means for separately retaining said
conposi tions, such as a container, divided bottle, or
di vi ded: f oi | _pac 2. An exanple of such a kit is the
% faml |°8?°abr°a§$’b?tig§ ¥% used for the packagi ng of
Ac,0 t abl etaseticaapsiities and the |i ke.

APCI atmospheric pressure chemical ionisation
Arbacel® filter agent

br broad

Boc tert-butoxycarbonyl

Bu butyl

Celite filter agent

CDCl; chloroform-d1



The kit of the invention is particularly suitable for
adm ni stering different dosage forns, for exanple,
wo@e@b/ 1m0 parenteral, for adm nistering the separ/m2e05/001513
conpositions at different dosage intervals, or for
titrating the separate conposiggi ons agai nst one
cp,0oBnhot h%ethé—rablﬁ&Si st co;rpl [ agce, the kit typidcal I yb
conprises.djrections for adm nistration and may be
5  provi d%@"\ﬁalﬂ"fﬁ so-cal l ed menory aid. The invention is
d illustdabled by the followi ng non-limting exanples in
whi ch f Wi ng abbreviations and definitions are
ad used: %Jgtglieggl"élgtot ation at 587nm Ac20 acetic anhydride
DCM ApCl  ofiTSPREPERE pressure chemical i onisation
DMF Ar baceN frdiméthjlioaharaigent br broad Boc
erf-b yl Bu butyl Celite filter agent CDCl 3
ousd) £ oro%‘?@%&%g%o met hanol - d4 d chenical shift d
ed  doubl efMofd eyiyBeBISdoubl et DCM di chl or onmet hane DVF
ES! N, L/ - délgomiobyrhy onismishi de DMSO di met hyl sul f oxi de eq
Et ( nol arﬁ)é? gui val ents ESI el ectrospray ionisation Et
et hyl c ethyl acetate h/hr hours HC hydrogen
EtOAGhI or i ¢y pratatehi gh performance |iquid chromat ography
h/hr hours

HCI hydrogen chloride

HPLC high performance liquid chromatography
HR M/S high resolution mass spectrum
IPA isopropylalcohol

KOAc potassium acetate

m multiplet

Me methyl

MeCN acetonitrile

M/S mass spectrum

min minutes

NMR nuclear magnetic resonance
q quartet

r.t room temperature

s singlet

sat saturated

t triplet

td triplet of doublets

Tf trifluoromethanesulfonyl
TFA trifluoroacetic acid

THF ‘tetrahydrofuran

TIPS triisopropyisilyl

TLC/t.l.c thin layer chromatography

'H Nuclear magnetic resonance (NMR) spectra were in all cases consistent with the proposed structures.
Characteristic chemical shifts (8) are given in parts-per-million j; downfield from tetramethylsilane using
conventional abbreviations for designation of major peaks: e.g. s, singlet; d, doublet; t, triplet; q, quartet;
m, multiplet; br, broad. The following abbreviations have been used for common solvents: CDCl;, -
deuterochloroform; DMSO, dimethylsulfoxide. The abbreviation psi means pounds per square inch and
LLRMS means low resolution mass spectrometry. Where thin layer chromatography (TLC) has been used
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HR M S hi gh resol ution mass spectrum | PA

i sopropyl al cohol KOAc potassium acetate mnultiplet M
woreaolgt 6o CN acetonitrile M'S mass spectrum nmi PCTIB00E®1513

NMR nucl ear nmagnetic resonance q quartet r.t. room

tenperature S singlet sat satggated t triplet td

it referstté siaqkl TIC Waiglligs §el-5fo % FlElleé‘(P{rf RIRS NaRRR Waldby by d Ethpound divided
by the a@sténcé e etthc—f §/‘i? Efant pn g i_#a drofuran TIPS

I'SOPropy ¥Si ®l ayer chr omat ogr aphy
1H Nucl ear magnetic resonance (NWR) spectra were in
ExampRkh ag@2es consistent with the proposed structures.
ristic chem cal shifts (d) areﬁgl ven in

41(2&5%‘3{’%‘2%@4-RFPPY'F‘&HP'!!? BrcrHi-1/Eindazqle, & F-LRPATEE-Mpthyi-f-grRpyimorpholin-

2-yl]- 1I-Umbla1g>le:onvent| onal abbreviations for designation of

Concen(@tleé)r H%%af uagmLf’ w§§ ng%d?éd q? dEZ%?EE[E hg%oXyﬁ-]g-tntyl-ZH-lndazol-4-
vbe’fhwlfp&pw'aﬁm'w@prambvh éﬁqool’@ Hé’vé‘"@éeﬁfem@@nfﬁr inc@rhfin (12 mL) at room

temperst @t \aad tiried @DEdok tehtperR0r0 6301, he Fdébtldal\fﬁ%re was then basified to pH 8 by

cautlougbm{on%'f 8. %6 f&iﬂl' %%raqu{c%w%bﬁbﬁé’ ?a %n i) d[ﬁf‘gﬁ (@éé}é}g%he combined

quar e nean
organic é.ag@réwemteﬂ VVG'W@% filieired andy@ventwagn@teggmqahgte(érwe:% purified by flash

chromatdg@phe e léSQ;ila); doRfner SwuthO aSlglra'dféﬁt Gltiord Lﬁ?orHShdd% Sd:lll 'CEato 98/2/0.5

nce trave
crc AR R0 B PR T e S AR Shopnet
A sampggcqf\ywmlew@ﬁﬁo o19) a/as'gepamtgi . HFE;Camjh ehralpalaAld-H2column, at a flow rate of
15 mL/minute with a mobile phase of 50% MeOH/EtOH to give

Diastereoisomer 1,
4-[(2R,5S5)-5-methyl-4-propylmorpholin-2-yl}-1H-indazole
N= O
o nal
38 mg, retention time 4.8 min, clear oil
M/S (ESI+) 260 (MH+)
'"H NMR (400MHz, CDClg) 84 : 0.9 (t, 3H), 1.1 (d, 3H), 1.4-1.7 (m, 2H), 2.2-2.35 (m, 1H) , 2.4 (m, 1H), 2.5-

2.6 (m, 1H), 2.75-2.9 (m, 1H), 3.1 (m, 1H), 3.4-3.6 (m, 1H), 3.9-4.0 (m, 1H), 4.9-5.0 (m, 1H), 7.15 (d, 1H),
7.35 (t, 1H), 7.45 (d, 1H), 8.2 (s, 1H)

Diastereoisomer 2;
4-[(2S,5S)-5-methyl-4-propylmorpholin-2-yl}-1H-indazole

N

50 mg, retention time 6.6 min, white solid

M/S (ESI+) 260 (MH+), 282 (MNa+)

'H NMR (400MHz, CDCly) 8y : 0.9 (t, 3H), 1.2 (d, 3H), 1.45-1.65 (m, 2H), 2.3-2.5 (m, 2H) , 2.6-2.8 (m, 2H),
3.0 (m, 1H), 3.85-3.95 (m, 1H), 4.0 (m, 1H), 4.9-5.0 (m, 1H), 7.15 (d, 1H), 7.35 (t, 1H), 7.45 (d, 1H), 8.2 (s,
1H)

Examples 3 and 4
4-[(2R)-4-propylmorpholin-2-yl]-1H-indazole & 4-[(2S)-4-propylmorpholin-2-yl}-1H-indazole
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4-[ (2R, 5S) - 5- net hyl - 4- pr opy! nor phol i n-2-yl ] - 1Hi ndazol
e & 4-[(2S,5S)-5-net hyl - 4-propyl nor phol i n-
wWQ@20065/116D2% | ndazol e Concentrated H2SO4 (9 nl) wvesST/mbdeEd01513
to (2S)-2-[[2-hydroxy-2-(2-trityl-2Hindazol -
yl ) et hyl ] (propyl)am no] propansl- ol (660 ng, 1.3 mol;

preparation 7 ino Cl2 (12 rrL) om]terrperature

and stirred gt Yo errperature,.&or 3 ih. nThe reaction
m xture was th aS| ed to pH 8 caut| ous addition
of 0.880 NH3, racte with Et OAc m.) and

Concentégg_]gdgl-i2 SOL ?gh@g%wa; rbf%dfcp RDior @q'l QoRRMYI ! oﬁM)%ﬁ%oYWRﬁtr;Wl-ZH—lndazol—4-

ere and sol vent
yhethanof i 40 ga?-&F maioh RERpafstien Pi Bt (308h Lt oﬁ?ﬁt%@i?%ﬁa fyyf e reaction
mixture ¥aSicbRed & aHTide \Mthharid loprsiiield & pH &l ytcaagtivu$ OO FH2@eRus NaOH,

extracted gwtﬁ EgtaAQ f(:? X108 ef/ HMeQdnirnd8Qy Eéﬁ"nt%e\ﬁeldﬁoovgg N@éO@ filtered and

solvent exapeIRest (1R (TAIEL SO Rl do BT RaBFoRY 8L EOp ROLyn eluting wit

95/5/0.5 M, CRIMSDH/G\EB0HNI:@d ¢V BO0RIg (88%)l obthe raatmicofiixt® asta/yeilanugiass.
with a nobile phase of 50% MeOH EtOH to give
Di ast er eoi soner

The racefmate MRs 5Spived o ﬁ;vlraln@c'pf\eﬁvae PRI Z0- e 1R G Hofiethylamine
modlf,er%s%%um phds8tege: on tinme 4.8 min, clear oil MS (ESI+)
0 (M) 1H NVR (400Mz1CDCI3) dH - 0.9 (t, 3H), 1.1
_(d 3H), 1.4-1.7 (m 2H), 2.2-2.35 (m 1H , 2.4 (m
Enantiohef)] 2.5- 2.6 (m 1H), 2.75-2.9 (m 1H), 3.1 (m 1H),
Retentlo%tﬁ‘ne'ﬂ?@nﬁ 1H1 3.9-4.0 (m 1|'|) 4.9-5.0 (m 1H),

' NMR&%@@@; g@-p%%pH 3?5 &t M 5.1 4 (2 202,05 (m, Brif 27,0 b2, 3.65-38

(m, 1H)43.9-428 b )y, 3-8rEQ vy, 11 HY 71956y IHRITr b OH), 48 (1 TH), BH5i (B.dh 013.0-13.1 (br
s, 1H) e 50 ng, retention tine 6.6 mn, white solid MS

(ESI +) 260 (M), 282 (MNa+) 1H NMVR (400MHz1CDCl 3) dH
Elemental §nadysis | 3H), 1.2 (d, 3H), 1.45-1.65 (m 2H), 2.3-2.5
C14H1oNG010.5880H reduifes 2. 68.640, H2H)O%,3L‘KB.1€/m 1H), 3.85-3.95 (m

) 4.9-5.0 (m 1H)1 7.15 (d, 1H), 7.35

F°“"d((15g9i2‘|)'98%” %']1?2];’ 1H)18.2 (s, 1H) Exanples 3 and 4

M/S (ARCHY 246AMH4) pr opyl mor phol i n-2-yl ] - 1Hi ndazol e &

HR M/s424[5(1%§g 4- propyl nor phol i n-2-yl]-1H i ndazol eConcentrat e
H2SO4 (25 ml _) was added to

. 2 [ (2- hydroxyet hyl) (propyl)am no]-1-(2-trityl-2H i ndaz
Enantiooler 3- yl )et hanol (1.10 g 2.17 nmol; preparation 9) in

Retentiér 95 2364 ML) at r.t. and stirred for 1 h. The

reaction
'H NMR (400MHz, dg-DMSO) 8y, 0.85 (t, 3H), 1.35-1.55 (m, 2H), 2.0-2.4 (m, 4H), 2.7-3.0 (m, 2H), 3.65-3.8
(m, 1H), 3.9-4.0 (m, 1H), 4.8-4.9 (m, 1H), 7.05 (d, 1H), 7.3 (t, 1H), 7.45 (d, 1H), 8.15 (s, 1H), 13.0-13.1 (br
s, 1H)

Example 5
4-azetidin-3-yl-1H-indazole hydrochloride

N= NH
HN
.HCI

tert-butyl 3-(2-trityl-2H-indazol-4-yl)azetidine-1-carboxylate (500 mg, 0.9 mmoai; preparation 10) treated
with a solution of 1M HCl in Et,0 and stirred at r.t. for 18 h. The solvent was evaporated, and the resulting
solid was triturated with Et,0 (3 x 50 mL) and the resuiting solid dried in vacuo to give a pale orange solid
of title compound (180 mg, 88%)

M/S (ESI+) 174 (MH+)
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m xture was cooled in an ice bath, and basified to pH

8 by cautious addition of 2.5N aqueous NaOHL extracted
woRw/1E02AC (3 x 100 nml). The conbi ned or gani CBCT/IB2005/001513

conbi ned, dried over MpSO4, filtered and sol vent

evaporated. This material waggpurified by flash

T T A T SH T L, M P 2B B

racem c m xture as a yellow gl ass. The racemate was
Examplé 650l ved on a Chiral pack AD col urm using 80: 20 hexane

%d| di f bile ph
-yt Vi gdel e Z‘n’ e 73 mn 1N AR

(400MHz, d6- DI\/BO) dH 0. 85 (t 1.35-1.55 (m 2H),
2.0-2.4 (m 4H), 27 6538(m1H),
3.9-4.0 (m 1H), 4.8 m 1H)1705(d 1H), 7.3
(t, 1H), 7.45 (d, 1H)\‘§L§/ 13.0-13.1 (br s,
1H) El enental Analysis 0 4H19N30 0. 5MeCH requires C

A portnoﬁ%f%/%ru&é Rixth@ h\lage@dul%lyﬁ: P Hdatold RinSrdacetdd b pr&baration 11 (1 g,

7% M S
containi g8, 83 GFOSPYIAARIN. hrae NG V(a&dewpf;zl‘g QSSYBE%O ehyde (470
ul, 4.0 Bin@R A1 eq)3édbiumltridcetckytnbohfyande2BB0 ma, @-nﬂ‘ndl % nrq) dtd) CH,Cl, (10 mL) and

stirred %’( gj 3f08 %3”]1 i% ’sogl r85 8ev% rat&;')agd {hg tirg_bpémﬂed by flash
chromatpg{pphygon & Sps olypp, wuth;;noelqggt IMCI;@Aeqw 8 |9§/55) 5 to give 150 mg
(41%) oﬂmgaﬁtéompa?naaybnib&dmndazol e hydrochl ori de fe/t but yl
ri - azol -4-yl)azeti di ne-1- car boxyl ate
M/S (Apgééé7%rﬂwﬁ% @gm q preparation 10) treated with a
M/S (ARSH) @76 ®h1)of 1M HO in Et20 and stirred at r.t. for 18
"H NMR%ooWﬂ#’z éB E‘ 2"?'9299 ) @Y @HP%@@@% g@'ﬁﬂ{@bﬂ b ?rﬁtdﬁ)' N§438lh ), 7.0 (g,
urate W t and the resulting
1H), 71§€I45dmdFH 803 U‘cho to gl ve a pal e orange soI id of
title conpound (180 ng, 88% M S (ESI+) 174 (M+)1H
NVR (400MHz, CD3CD) dH 4.4-4.6 (m 4H) 14.7-4.8 (m

, 7.25 (d, 1H), 7.5-7.6 (m 2H), 8.35 (s, 1H)
4-(1 -ethylazetldm-3-yl) -1H-indazole

Exampli

A portion of the crude mixture of 4-azetidin-3-yl-1H-indazole trifluoroacetate from preparation 11 (1 g,
containing ca. 230 mg of desired azetidine, 1.3 mmol, 1 eq) was combined with acetaldehyde (230 ulL, 4.0
mmol, 3.1 eq), sodium triacetoxyborohydride (850 mg, 4 mmol, 3.1 eq) and CH,Cl, (10 mL) and stirred at
r.t. for 18 h. The solvent was evaporated and the crude material purified by flash chromatography on a
SiO, column with a gradient eluent of CH,Cl,/MeOH/0.880 NH; 97/3/0.5 to 95/5/0.5 to give 100 mg of
partially purified fitle compound as a light brown oil. This was further purified by HPLC on an-automated
HPLC system: )
Phenomenex Luna Cﬁ8(2) column 150x15mm (10 micron particle size, 100A porosity), using a 2 solvent
eluent of acetonitrile : water : trifluoroacetic acid (5 : 95 : 0.1) [solvent A] and acetonitile [solvent B]. A
solvent gradient is run at a flow-rate of 20 mL/min as in the table below.

Time (min) %B
0 5
0.6 5
9.5 95
10.5 95




10

15

20

25

30

Exanple 6 4-[1 -(2-phenylethyl)azetidin-3-yl]-1
H i ndazol e A portion of the crude m xture of
wa2@zeidoel n- 3-yl -1/ -/-indazol e trifl uoroacet at BCT/IBM05/001513
preparation 1 1 ( 1 g, containing ca. 230 ng of
desired azetidine, 1.3 nmmmol, 33 eq) was conbined with

706 -phenytacetatdehyde (4707t—40—mol——3 1T —=<qu),—sodium
i triacet oxyborohydride (850 ng, 4 mml| 3 eq) and

12 CH2CI 2 (10 nL) and stirrléd at r.t. for 18 h. The

SOl VERnt was evaporated and the crude naterial purifie

. by fl.ash chromatograpnhy on. ' AN —
This afogle e 1 PG I e, Bt Sgupr Uit ek Qe gt oy st
chromatapgaph Y Sist coMEIIINIZE clisnis GHaC MR8 NHo PR/ 10/{ fogive 40mg (15%)
of title ¢ BQlee)cle’éF&L(('\él'Dg)ob) 38& (Zl\/gla;)gl\/{s (QEDCI )3 §7g (M(l) 1H
, L 7-2. m , 3.3-3.45 (m
M/S (ARGl ,6%.8‘8'?4.0 (m 2H), 4.1-4.25 (m 1H), 7.0 (d, 1H),
WS (APCIEHO™MAb (m 7H), 8.05 (s, 1H). Exanple 7
'H NMRgzro()rliHE,tcfbgb@% RN & RYd 85 (hl‘bﬂé)ﬂd.a%l, 21y D OF AHYN8. D m LM, 7.0 (d, 1H),
rude m xture of 4-azetidin-3-yl-1Hindazole
7.3-7.5 (mr $H)) 889 Gatldt ate from preparation 11 ( 1 g, containing
ca. 230 ng of desired azetidine, 1.3 mmol, 1 eq) was
Examplé:gnbi ned with acetal dehyde (230 nL, 4.0 nmol, 3.1 eq),
Sodi um triacet oxyborohydride (850 ng, 4 nmol, 3.1 eq)
4-(1-isobytylazgtidor Py l[-148-imdazolend stirred at r.t. for 18 h. The

- sol vent was evaporated gqnd t rdde material purified
by flash chromat ogr aph_Q [ colum with a
gradi ent el uent of CH2C OH 0.880 NH3 97/3/0.5 to

95/5/0.5 to give 100 ny partially purified title

A portio FTROLIEE Atufe bf HBeti@h-8YN1 Minblazol HifluorkaBethtd FroMireparation 11 (800 mg,
purified b PLC on an aut oma

H
contanifsfn SRR GCEE REPBIRS 1 OOV TR SHOKPESATP YN I Eqbyfyraldchyde (50wl
3.1 mmaias.tl i), Bosiumetriaddibgrotiyaisdet BH0 mes i3rigmenoR 3sioéa) enti CH.Cl, (8 mL) and
. Cc n : . u W i.
sres SLPENG S 6 FhTLAER S L b b B8 A byt
chromatpgraphy o8 & fieneolyna itk AR elugnt of GHf¢l/MePHGR8P s 9¢/f/0Fo give 100 mg of
partially Bl atdfal bfla bRvntaabl e bel ow. This af forded 90 ng of a

e g g A5 D P g e
was furtbes| purifiedvthrohghem Siﬂzlj@ﬁt‘”i%fan Clugay of QiCkMg B’@E)Bsﬁllhﬂ"f@@ﬂﬁ?@/ tg give 50mg

(21%) of e eV B 26 B3iRite@biid 1 t| € conpound a clear oil. MS

MIS (EsgﬁLA)B% (+|\RH+ 02 (MH) MS (APCI-) 200 (M1)

M/S (ESI-) 228 (M-1)

"H NMR (400MHz, CD30OD) 8 0.9 (d, 6H), 1.7-1.8 (m, 1H), 2.45 (d, 2H), 3.4 (m, 2H), 4.0 (m, 2H), 4.2 (m,
1H), 7.0 (d, 1H), 7.3-7.55 (m, 2H), 8.05 (s, 1H).

Example 9
4-(1-butylazetidin-3-yl)-1H-indazole

A portion of the crude mixture of 4-azetidin-3-yl-1H-indazole trifluoroacetate from prep’arétion 1M10ag
containing ca. 230 mg of desired azetidine, 1.3 mmol, 1 eq) was combined with butyraldehyde (360 pL,
4.0 mmol, 3.1eq), sodium triacetoxyborohydride (850 mg, 4 mmol, 3.1 eq) and CH,Cl; (10 mi) and stirred
at rt. for 18 h. The solvent was evaporated and the crude material purified by flash chromatography on a
SiO, column with a gradient eluent of CH,Cl,/MeOH/0.880 NH3 98/2/0.5 to 96/4/0.5 to give 100 mg of
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1H NVR (400MHz, CD30OD) dH 1.05 (t, 3H), 2.65 (g, 2H),

3.4 (m 2H, 4.0 (m 2H, 4.2 (m 1H), 7.0 (d, 1H),
wQ2@s5/1121m 2H)1 8.05 (S, 1H). Exanple 8 4-( 1PCT/IB2005/001513
-i sobutylazetidin-3-y I)-1 Hindazole A portion of the

crude m xture of 4-azetidin-3gyl-1 Hindazole

partially pﬁlﬁfl dgrfl'%lélﬁﬁﬁgg ﬁélﬁ bfo%:\'al Wh%ﬂﬁfs%rﬂhd auiwﬁec( mﬁﬁhe same automated HPLC

system a8 SRR E SRS RO R P S cH R 6 HRE MBORH0.880 N
90/10/1 affordked 66 mb (2a%}), of $tbed¢ampotnd ascedeaxgibor ohydri de (660 ng,
M/S(ESI%Z’gquJ,) 3.1 eq) and CH2CI2 (8 nlL) and stirred at
or° 18 h. The solvent was evaporated and the
M/S (ESI)2g@éhit erial purified by flash chromatography on a
'H NMR &gmllmotum)\m,m @rsH) uenis (of 4QH26I (2/2Mp G On, B0, ANHS, 2H), 4.2 (m,
ghve of partially purifed materi al
1H), 7.0 @J@’g?’o@v\/&n‘r’qg ?M)%lggsv\qgg further purified using the
same automated HPLC systemas in Exanple 7. The

Exammer@sultl Eg material was further purified through a Si Q2
with an Cl 2/ MeOH 0.880 NH3 90/10/1 to
4-[1-(3- pE?WéprQBWﬁazfﬂ% 'ygf"“'?ﬁ‘gc%_"ﬁ?l e conpound as a white

solid. MS (ESI+) 23G{ M)y ) 228 (M1) 1H
NVR (400MHz, CD30OD)HeH)Q. 9-(d, 6H__J1.7-1.8 (m 1H),
2.45 (d, 2H), 3.4 (m . 4.0 (m 2H), 4.2 (m 1H),
7.0 (d, 1H), 7.3-7.55 2H) 1 8.05 (s, 1H). Exanple

A portlongof‘@hé&u@h&lu?@&td-éﬂeﬂdlﬁ3¥| ’)H—ﬂadéﬂollelﬁﬁﬂél@béetﬁe o tprepBratidn 11 (700 mg,

contalnlnprclaf ‘f {]dp% gl CLaZPﬁ%?ﬁ Bgégrtg?lg ?qe) ﬁor}lﬂfn?d \Tth |4 &%%ﬂérgplonaldehyde (370
uL, 2.8 novol, 284), @nuoftna@xylmdorwmu (6M0meg. 2B.rM8MaN® bq) ahd étf)Cla/(é;ml) and stirred

atr.t. forCI%gp HHE gol%nﬁ Qa? g\;%)or X e%ﬁ@% C('l%ﬁé%mﬂal éurﬁemash §hr3fﬁ‘£’c}agraphy ona

umtriacetox ng
SI0; o e ke of o HREQUITRR NFar 97130 5 ey J00HiS () of the e
compourfd bhbrowasil. evapor ated and the crude material purified

chromat ography on a Si2 columm with a
ws Esf 208 B CT Lent. of chot 9/ Voo 0 880 N8 08/ 2/ 0.5 1o
M/S (ESBR?/(M:-B to give 100 ng ofpartially purified materi al

'H NMR%éoomHz' 955063%9%501 8 ¢m, D), azpaﬁ@éﬁ (rh, LA{H) hes-3pymi QEXHneslgllaw (r;l 2H), 4.1-4.2
systemas I n a e
(m, 1H), ﬁt?r(fjhg'll) Z) |7|4f(f"c§'f' gg’géﬁwqg) Si %:/ol um with an gTI)uent

of CH2Cl 2/ MeOH 0. 880 NH3 90/ 10/1 afforded 60 ng (20%

corrpound as a clear oil. MS (ESI+) 230 (M
Examp'%gté(@sfz 228 (M 1) )

4-{1-[(19)- 1-methylpropyl]azetldln-3-yl} -1H-indazole & 4-{1-[(1R)-1-methylpropyljazetidin-3-yl}-1H-

indazole
J\/ N

N= N N= N
HNb/C/ HNEj/C/

A portion of the crude mixture of 4-azetidin-3-yl-1H-indazole trifluoroacetate from preparation 11 (800 mg,
containing ca. 210 mg of desired azetidine, 1.2 mmol, 1 eq) was combined with 2-butanone (330 pL, 3.6
mmol, 3 eq), sodium triacetoxyborohydride (760 mg, 3.6 mmol, 3 eq) and CH,Cl, (5 mL) and stirred at r.t.
for 18 h. The solvent was evaporated and the crude material purified by flash chromatography on a SiO,
column with an eluent of CH,Cl,/MeOH/0.880 NH; 97/3/0.5 to give 130 mg of racemic mixture as a light
brown oil.

This material was separated by HPLC on a Chiralpack AD-H column (250 x 21.2mm) with a MeOH:EtOH
50:50 mobile phase at a flow rate of 10 mL/min to give; '
Enantiomer 1
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1H NVR (400MHz 1 CD30D) dH 0.9 (t, 3H), 1.3-1.5 (m
4H), 2.6 (t, 2H, 3.4 (m 2H), 4.0 (m 2H), 4.2 (m
waposvo®7 (d, 1H), 7.3-7.55 (m 2H), 8.05 (s, BEH/1B2005/001513
Exanpl e 10 4-[ 1-(3- phenyl propyl )azetidin-3-yl]-
Hi ndazol e A portion of the ggude m xture of
25 mg cida@getidin-3-yl -1 Hindazole trifluoroacetate from
preparation 11 (700 ng, containing ca. 161 ng of
Re"e”t'088§'l3re5d Betidine, 0.9 nmol, 1 eq) conbined with
M/S (ESB) pseMH+)r opi onal dehyde (370 m_, 2.8 nmol, 3 eq) .

/S (ESELSHSYRRL L | acet oxyborohydrl de (600 rrg 2 8 mml éq)
( )O%(%HZ and stirred at r.

"H NMRJA0QM 7 C\Da@ b%fb HatBd!-Aid 3Hhe- fz:‘raére Wﬁft?e? ?él(mpu‘f’) 13|3e3d4 m, 2H),
3.0-4.0 (Ry 2f1), aDB-4CTH (@Al Y0 &) i), G1B3-2453nORHG 80BN 1M t h an :

el uant of CH2CI 2/ MeOH/ 0.880 NH3 97/3/0.5 to give 100ny

(379 of the title conpound a light brown oil. MS
Enantioigrg) +) 292 (M) M'S (ESI-) 290 (M 1) 1H NWVR (400MVHz,
36mgclm) dH 1962-(1).2(3 (m2H)2H), 2.5-2.7 (m 4H), 3.3-3.4
m 4.1-4.2 (m 1H, 7.0 (d

Re“e"t“&“ e ;'Qﬁmg 4 (m 8H), 8.05 (s, 1H). Exanples 11(and 12
M/S (ESHP-)F_S_O (MH®B) - 1- et hyl propyl ] azetidin-3-yl}-1 Hindazole
/S (ES&) fog{@r-1)( 1R) - 1- met hyl propyl ] azeti di n-3-yl }-1 Hi ndazol e

o B, Sy b oSt S5 S5 2 S L G s . 20,

3.9-4.0(n‘g2H):@m5a4.'rﬁ(mg1H)a7 02d,0HNY . BT 40@s 2HR 8.08f=1HHI ne, 1.2
mmol, 1 eq) was conbined with 2-butanone (330 nL, 3.6
mol, 3 eq), sodiumtriacetoxyborohydride (760 ng, 3.6

Exampled3| | 3 eq) and CH2Cl2 (5 nL) and stirred at r.t. for

4_(1-p.-°];§|abet.dT.h.s yHolHmBbazowas evaporated and the crude
material purified by flash chromat ography on a Si Q2

colutm with an el uent ¥=\CH2CINT WEOH 0. 880 NH3
97/3/0.5 to give 130% atemic mxture as a |ight
brown oil. This materi al s separated by HPLC on a

Chi ral pack AD-H colum (250 x 21.2nmm with a MeOH: Et OH
tert-butyb 0:(S@ityabiihdazpiad)ezetidiner 1-Carboxylate €.45f9, BB wmimohiprepatption 10), TFA (15

mL) anCQCMR}l éﬁmg'v@?@ Etln%gét mo@rrﬁ%ﬁ ﬂ\'elsoﬁ&{t QAL kbvtd MBvatudiobive a dark
brown onl Thls materlal was dlssolved in CH2C|2 and treated W|th proploSaldehglde (974 pl, 13.4 mmol, 2
eq) and sodium triacetoxyborohydride (2.84 g, 13.4 mmol, 2 eq) and allowed to stir at r.t. for 4 h. The
solvent was removed in vacuo and the material purified by flash chromatography on a SiO, column with
an eluent of 97/3/0.5 CH,Cl,/MeOH/0.880 NH; to give 900mg of material with the trityl protecting group
still attached. This material (900 mg, 1.9mmol) was dissolved in CH,Cl, (5 mL), treated with TFA (4 mL)
and Et;SiH (470 pL, 2.9 mmol) and stirred at r.t. for 2 h. The solvent was evaporated and the material
purified by flash chromatpgraphy on a SiO, column with an eluent of 96/4/0.5 EtOAc/MeOH/0.880 NH; to
give 180 mg (13%) of the title compound a white solid.

M/S (ESI+) 216 (MH+)

M/S (ESI-) 214 (M-1)

'H NMR (400MHz, CD3;0OD) &y 0.95 (t, 3H), 1.4-1.6 (m, 2H), 2.55 (t, 2H), 3.3-3.4 (m, 2H), 3.9-4.0 (m, 2H),
4.1-4.25 (m, 1H), 7.0 (d, 2H), 7.3-7.5 (m, 2H), 8.05 (s, 1H).

Examples 14 and 15
4-[(2R)-4-propylmorpholin-2-yl]-1,3-dihydro-2H-indol-2-one & 4-[(2S)-4-propyimorpholin-2-yi}-1,3-
dihydro-2H-indol-2-one
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5 1H NWVR (400MHz 1 CD3CD) dH 0.9 (t, 3H), 1.0 (d, 3H),

1.5-2.7 (m 1H), 2.2-2.3 (m 1H), 3.3-3.4 (m 2H1
w@2®541021m 2H), 4.05-4.15 (m 1H), 7.0 (d, 1POWIB2005/001513

7.3-7.45 (m 2H)18.05 (s, 1H). Enantionmer 2 36 ngy

clear oil O Retention tinme =46.8mn MS (ESI+) 230
(MH#) MS (Bpl-) 228 (M1) 1H NMR (400Miz 1 CD3CD) dH

0.9 (t, 3H1¥,0(¢T3H1 1.5-1. 7 szzzs(m
1H), 3.3-3.&%&@@940(% q2-4,15 (m
1H), 7.0 (d 7.3.2.45 (m 2HAB.05 (s, 1H). 5

Exanpl e 13 4-(1-propyl azetidi n- 3- yI)-lH-l ndazol e
To a solytipp tb%,pryfluct of preparation 16 (880 mg, 2.1 mmiol) in glacial acetlc aC|d (20 mL) was added

zinc dusB¢1(2-d, vil t Whm@Ht0 efipmntdonviss | Tha zedclichi miztule was Stioveylluatie nitrogen at r.t.
for 1 h, té%&té? 5 ﬁgc@‘\ﬁlggwmovw :ﬁ%&u@gh&’{?\e%%e r&?dﬁe&%éiﬁ%emlb)ﬁtgégg EtOAc (100

were stirre .t. over
mL) ang spt, SAHCAmsOltioRd iR aL- T heQwB'Cﬂ%ye@WeS%atﬁé‘?ﬂga'WGﬁﬁ%ﬁqU.s layer was
extracted it EIDRE €7 x 800 mays Thé smwinee drghiic G Elvareattidd bree &taeB vantilevaporated

fo a brci?mr ogfceﬁglc 2%’.@%&3% ﬁfleé?byd'ﬂdgq%ln?m%ntogfaphg%q ?Bg'mgg@ eluting with
DCM/M@H/@WNM@?&/@ B y@tdlng 185 Moot rapew'c Mieriad gp 9&%@8@9@ (25% over 2 steps
from ther,ﬁém}ée&préaa;\éﬁ&um)and the material purified by flash

t colum with an el uent of
WS (Apg'% 370, Mﬁ?w@%ﬂ) 880 NH3 to give 900my of
NMR (40aMHz CACIWIt MOt tedH)r 1.48y1.57m2ELE RiOR . HdodB2 (g, H1)i 2.B4 (t, 2H), 2.80 (d,

T ter hipl -
1H), 28@"(%2@17@@0 « BH&_&@ (& h@ 469@9&%4%@%&)%&@(% 7)02 (d, 1H), 7.18
7.22 (m otk 8@@%’?”"@470 m, 2 9 mol) and stirred at r.t. for

2 h. The solvent was evaporated and the nateri al

The rachHgtb f\A)Sg g;t)n'P}ﬁgJ %@ﬁf%@@%ﬁ%&%ﬁﬁ%ﬁ%@%@&% P;Fgc!)lgw é\)ﬂh Bhlow rate of

20 mL/an@a dl%‘%‘gl’_‘ﬂ‘h mabapglethandteiifound a white solid. MS
(ESI+) 216 (M#) 0 M'S (ESI-) 214 (M1) 1H NMR
MHz, CD3OD) dH 0.95 (t, 3H)1 1.4-1.6 (m 2H), 2.55
Enantio ?'opz 13.3-3.4 (m 2H1 3.9-4.0 (m 2H), 4.1-4 25
Retentm’ﬁme 6miy, 0004 eeH), 7.3-7.5 (m 2H), 8.05 (s, 1H).
M/S (AFEr3ERbe@HE (arel) 3256 (Y[ ( 2R) - 4- propyl nor phol i n-2-yl]-1
' [0 2H. i ndol - 2-one &

NMR (49@\?}?2'2@358 ) - &@s abo e

propylorpholin-2-yl]-1,3-
Elemental Analysis:

C15H20N20,.0.2H,0 requires C 68.3%, H 7.8%, N 10.6%. Found C 68.2%, H 7.6%, N 10.6%.

Enantiomer 2:

Retention time = 6.5 min, ~100% e.e.

M/S (APCIY) = 261 (MH™), (APCI') = 259 (M)

NMR (400MHz, CDCl5) - as above

Elemental Analysis:

C15H20N202.0.5H;_O requires C 66.9%, H 7.9%, N 10.4%. Found C 66.7%, H 7.7%, N 10.3%:

Example 16
4-(1-propylpiperidin-3-y1)-1H-indazole

At

N

o

=,
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di hydr o- 2H-i ndol - 2-oneTo a sol ution of the product of
preparation 16 (880 ng, 2.1 nmmol) in glacial acetic
w@eiod/1{ed@7 nL) was added zinc dust (1.37 g, 21.RCTIRM005/001513
10 eq.) portionw se. The reaction mxture was stirred
under nitrogen at r.t. for 14k, then the acetic acid

e S S s A o
hydrogepgted atrhie abg G Bor 16 fhanerialwst wap ey fiterec éreuplied plyg of arbocel®
under al ritygen Witosphed. ATk ditratd Wit Elab¥iatel 2o Mryh64 4rd)the -Fé@duae' purified by flash
dr. _Aan .
s AT U R By 4y (o e

foam. pyrified by flash chromatography on SiQ2 twice eluting
M/S (APGI) B 2DCMIHVE Qb 88a2 MH8) 97/ 3/ 0. 3 yi el ding 135 nmg of

m erJ al ) ige sql.i %, 0V, e _

R (G CROREL € 3y Ty gk 230 AP Iy o265 (m, 1w
2.75-2.85 6, ZHIH-$0-3.00 (\RCH);'3)73:3.835.81, 2, 4)16HITR (1h4TOMHRT (CDB); 3)32 (t, 1H); 7.47
(d, 1H); d.%ﬁ@-@)héb@ bafhm). 1. 48-1.57 (m 2H), 2.09 (t, 1H), .

2.22 (td, 1H), 2.34 (t, 2H), 2.80 (d, 1H), 2.88 (d,

1H), 3.60 (s, 2H) 1 3.82 (td, 1H), 4.02 (dd, 1H)14.58
Exampl¢dd, 1H), 6.79 (d, 1H), 7.02 (d, 1H), 7.18- 7.22 _(m
B Methvi-4- 3 o bhe 1a € S. it intoits
4 KZR’%E%:M at@zggﬁ P&}'{g?ogn Egﬁnﬁf‘gﬁ%ﬁﬂ@% S-H col um

with a flowrate of 20 nL/nmin and eluting with

met hanol / et hanol 50/ 50. Enghtnonef 1: Retention tine =

4.6mn, ~100%e.e. MS (A = 261 (MH) , (APC ")

= 259 (M'1) NWMR (400MHz1CDCl}3) - as above El enental

Anal ysi s: Cl5H20N2C2- Q_t2§ pquires C 68.3% H 7.8% N

10. 6% Found C 68. 2% 8% N 10. 6% Enantioner 2:

Retention tine = 6.5 mnf ~100% e.e. MS (APCl +) = 261
To a scﬂLgfb‘H'bf g{(—%xyll'z)[((?sﬂa%@(ow-ié)néeltﬂl\/l?etb%bogwslxamﬁEaCéﬂ?rQl}-fr,3-arﬁydro-indol-2-

abov enent a a S:. 0 . equl res
one (1. 9y ST G o) Spit [l e e aed SO 55 sk The
reactionmxtg%wagﬁgrnqyll ab rop@h Mmpq_ratumfgnpgﬂnpmsp thep @bqiedgtoy]@.- Each reaction was then
quenchdd withAE,OHEAg) 2Rk Ybtails &muidae aRb QeketedHith WF@@%{(@@%RT&% Ifhe combined

(1,17 ,3.1mmlkﬂ,6nl\/le0-|§20mm) \Qlth 2 (150 .

organic r@ira%gmere dried over MgSO,, filtered and evapofated to dryness. = The residue was
chromatographed on silica eluting with CH,Cl,/MeOH/NH3: 95/5/0.5 to 90/10/1. The relevant fractions
were combined and evaporated to dryness. The residue remained impure so re-chromatographed on
silica eluting with CH,Cl,/MeOH/NHj;: 96/4/0.25. The relevant fractions were combined and evaporated to
dryness to afford a beige gum (748mgs). This material was separated by HPLC on a Chiralpak AS-H
column, isocratic elution with EtOH/MeOH (50:50) at a flow rate of 18mis/min to give desired diastereomer

(187mgs, 36%, retention time 7.75mins) as beige solid.

TLC: CH,Cl/MeOH/NH3: 90/10/1 :R=0.46

M/S:  APCI+ 275 (MH+)

'H NMR:(400MHz, CDCl3) & ppm 0.89 (¢, 3H), 1.05 (d, 3H), 1.50 (m, 2H), 2.29 (m, 2H), 2.46 (m, 1H), 2.75
(m, 1H), 2.93 (dd, 1H), 3.42 (m, 1H), 3.59 (s, 2H), 3.86 (dd, 1H), 4.61 (d, 1H), 6.79 (d, 1H),7.03 (d, 1H),
7.20 (t, 1H), 8.18 (bs, 1H)

Elemental Analysis: +0.10 H,O Total MW=276.2

Example 18
N-[2-(1H-indazol-4-yl)ethyl]-N-propylamine
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hydrogenated at r.t. and 60psi for 16 h. The catal yst
was carefully filtered through a plug of arbocei(r)
wapaeni@2ni t rogen at nosphere. The filtrate wasPCT/IB2005/001513

evaporated to dryness and the residue purified by

flash chromat ography using Dgy MeOH 95/5 as el uent.

This yielded 550 ng (7 of title conpound as bei ge
foam MS (APCl +) = 24 (APCI ™) = 242 (M1)

NVR (400MHz, CDCI 3) g/ Re~0Os ~3f); 1.91-2.02 (m

3H): 2.11 (d, 1H); 2N\24/(d, 1H); 2.50-2.65 (m 1H):
2.75-2.85 (m 2H); 2.90-3.00 (m 2H); 3.73-3.83 (m

[2-(1-acefyH) H-inglagagr441) 2thy{leTopihdprbaBic Gigid( tert-bui) ester (359, (7:23mm4)); dissolved in 6N

HCI (g (85I ahll.cordMHCI 2818 Gdded WidpwiskOat EDC( Aha reablidn. wdsxaiBl &t 60C for 1h.
Dioxan %O[nd)magd%ds) fogoV\f\%lt le ca&tlo&s oagﬁltl% IQEJ h'8€|3 | ﬁ h% '9'?“]‘"31 V\gﬁ\s dfe)ﬁg?cted with

dichlorongativane (2R0AMIR The @qdeyusg layer] was| bagified by cautious addition of 0.880 NHz (agy (30ml)
and extréctédlwddl&ﬁb\‘orgétﬁér{eléikzo%mygfoo%h ]WI{HEE{UAC @Ril)‘!bhl)) PRORYdanic layers

combme% dﬂ.ﬂy}e Iﬁt %8% s@_@ Ieggl {??ﬂdgﬂ V%%‘IO t? gwﬁﬁ él gf 3 ?r&grkgll %reSIdue was
dissolvedhid d : ’CElZE@Me(CHﬁNE‘iCpie end flaals khrpmatogrephedarc $i0p polumix elutirg with 91:9:1
EtOAc/M@@ﬁ bﬁ-ﬁ@%w@t 6&@2&"&? W?‘b@r‘hw ths%até‘r@ﬂugﬁurtﬁé}%nﬁed by HPLC on a

reaction_was t uenched wt
Phenomwnquéiﬁrrr('%ecff'uaﬁdm@dm@ﬁpgase&rPé./hBEAam Gres e Rt as @ cear o
(540mg) @B 2.q32mik5n1 s) . The conbi ned organi c extracts were

'H NMR%)bﬁlglzod D'}’Bv\ggﬁrgsﬁ's ‘?ﬁ)e%@ﬂij Jﬁ%n 2 Hﬁ?sb‘?(djﬁM?%émﬁi(tth), 2.96

|ca el ut'in

(t, 2H), 2884 cpPY). N@@W%W“:&QHDQﬁBﬂ to 90/ 10/ 1. The rel evant
M/S APCI+ 24 (MH3S wer e conbi ned and evaporated to dryness. The

esdue remai ned i npure so re-chromat ographed on
ws APGiC LT o ng with CH2CI 2/ MeOH/ NH 3: 96/ 4/ 0. 25. The

rel evant fractions were conbi ned and evaporated to
Examplé¥ donmazot 0 af ford a beige gum (748ngs). This material

IR Tt RS S TR 8RR —

yl]-1H-inrdatsle of 18m s/ mn to give desired diastereoner
(187ngs, 36% retentiop time 7.75mns) as be| Jge solid.
TLC. CH2Cl 2
(M+) 1H :
(d, 3H), 1.
2.75 (m 1H), .59 (s,

(

Concent aggd 1—‘4%04 7(1%!9(\993 ed gp fgg(zoéﬁy_ﬁ_ﬂxyé @&%H@élﬂdazol-#yl) ethyl]-ethyl-
ammo}p;@paﬂ ol 43.19:06.18niARID i cﬁl—bDlg MAROTID. 2 Brmnisinwerg®re and stirred at room
temperature for 1 hour. The reaction mixture was basified to pH9 by cautious addition of 0.880 NH,
extracted with CH,Cl, (3 x 100ml), and the organics combined, dried over MgSO,, filtered and the solvent
evaporated. This material was chromatographed on an Isco Combiflash Companion autochromatography
system (120g SiO, column) eluting with a gradient from 100% CH,Cl, to 60/40/4 CH,Cl,/MeOH/NH,OH to
give 1.0g of a mixture of diastereoisomers as a clear oil.

This mixture was separated by HPLC on a chiralpak AD-H column (250 x 21.5), at a flow rate of
18m¥/minute with a mobile phase of 70:30 Hexane:IPA to give

Diastereoisomer 1, 190mg, retention time 5.859 min, white solid,

LRMS (APCIl+) 246 (MH+)

LRMS (APCI-) 244 (M-1)

'H NMR (400MHz, CD30D) 8(ppm) : 1.02-1.13 (m, 6H), 2.36-2.48 (m, 2H), 2.55-2.67 (m, 1H), 2.94-3.11
(m, 2H) , 3.49 (t, 1H), 3.97 (m, 1H), 4.97 (m, 1H), 7.12 (d, 1H), 7.36 (1, 1H), 7.47 (d, 1H), 8.19 (s, 1H)
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W[ 2-(1Hindazol -4-yl)ethyl]-L/-propyl am ne[ 2-(1-acety
| -1H i ndazol -4-yl)-ethyl]-propyl-carbamc acid
W eoosAbweyl ester (2.5g, 7.23mmmol) di ssol ved i PCBERB20I/001513
(aq) (25m ) and cone. HC (25m ) added dropw se at
60C. The reaction was stirredsat 60C for 1h. Di oxan
(50nt ) added foI | oned by cautious addition of ice.

The m xt extra W Nl or omet hane
D'astefe?%‘cﬁﬁﬁ)% e ah‘é‘ottﬁ‘%e ﬁa% ‘Mﬂ‘“ @Pfi ed by cautious
LRMS(A@W)Q#@MM) 0.880 NH3 (aq) (30m) and extracted with
LRMS(A S QBt hane (2x200m ) and then w th Et OAc

ooni The nic_la [ e

"H MR aq%cgampgﬁﬁ’i‘ el 2t HVRAEER i PO 28 gy 20 300
3.95 (m,aHbmm.aal(tn 1 6.97 @8] tir@e? whl, th)ssed (eldil)i 1d8dd.: 161).18.20 (s, 1H)

Et CAc/ MeOH/ NH 40H and fl ash chromat ographed on Si Q2
e R B oy o P TAT fdtrao
precedingékarhiplesd by HPLC on a Phenonenex Gem ni colum wth

nobi | e phase 0.05% DEA in CH3CN to give the product as

a clear oil (540ng) ret.time 4.032nm n. 1H NVR (400MHz,
Preparatips®tD) d(ppm:8.15 (s, 1H), 7.40 (d, 1H), 7.32 (t,
2-acetylﬂrom@ﬁ-lzm(i§holé-|'|) 3.15 (t, 2H), 2.96 (t, 2H), 2.59

(t, 2H), 1.47-1.57 (m 2H,, 0.90 (t, 3H) MS APCl + 204

(M) M'S APCI- 202 (M 1) [Exanples 19 and 20
4-[ (2R, 5S) - 5- et hyl - 4- et@;@ﬁ olin-2-yl]-1Hindazol e
& 4-[(2S,5S)-5-net hyl - yWor phol i n- 2-

[1-;1Hind Co
To 3—br%-@§h@l§@?ﬁ(ﬁ§8)&_%g_er\?ltacr)lﬂnetglu%]%;&b rglé)ggqo% ﬁfgﬂe?%gfcﬁrw mperature
was addedtAnyd 428 mb} 249rropak 31w ar\dg«ibg (78.91 §¥aonyol 2 A f@ resulting thick
suspens(o%qug1 Heaftld th %@5@ ﬁ‘&rﬁ@)eh%lé% Cisadlinftite (1624l nilt 1200l 1.5 eq) was then

enperature f hour. The reacti on
added oo e SSUAAPG A IS HILATPOR 1 M5B RGgs 2 h. The reaction
was allowéet i@ eddd thilued vita€dr 24¢BmK), 2atisled wita EHOANES00 g riihe Drganic extracts

were dri%@ ggeié S@sgﬁ ‘%fte'f%f gl%) &Iag%@élg}n vafcbd fv@ q8 %g gf tkﬁ Bt Sédh%&ﬂrb as an orange

_ [ Wwas c orm ographed on" an
solid (98%)co Conbi f1 ash Conpani on aut ochr omat ogr aphy system

1 ((A85HEBR LR B ) YA g Ba, M & e, f4(@AHL00%
e S
TLCW(?]E)@M@F’%'?WW%IST%?%Ol somers as a clear oil. This

m xture was separated by HPLC on a chiral pak AD-H

P qggm(ZS_Ole.S), at a flowrate of 18nm/m nute
r“:"M’"avvl! %'h_ a nobil e phase of 70:30 Hexane:lPA to give
4-brompy1fdndazelsi soner 1, 190ny, retention tinme 5.859 min,
white solid, LRVS (APCl +) 26 (M)
N
N

N
H

To 2-acetyl-4-bromo-2H-indazole (18.8 g, 79 mmol; preparation 1) in 5M aqueous HCI (100 mL) at 50°C
was added concentiafed hydrochloric acid (50 mL) dropwise over 15 minutes. The reaction was stirred at
60°C for 15 minutes. The reaction was allowed to cool and extracted with toluene (300 mL). The white
solid that precipitated out was combined with the aqueous layer, basified to pH 10 and extracted with
EtOAc (2 x 400 mL). The organic layers were combined, dried over MgSO, filtered and evaporated in
vacuo. The crude material was dissolved in toluene and filtered through a pad of SiO;, eldting with EtOAc,
and solvent evaporated from the filtrate to yield 13.6 g (88%) of title compound as a solid.

M/S (ESI+) 197 (MH+)

"H NMR (400MHz, CDCl) 8y : 7.25(m, 1H), 7.35(d, 1H), 7.45(d, 1H), 8.15(s, 1H), 10.45- 106(brs 1H)
TLC 25% EtOAc in pentane Rf = 0.35
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LRVS (APCI-) 244 (M1) 1H NVR (400MHz, CD30D) d(ppm
1.02-1.13 (m 6H), 2.36-2.48 (m 2H), 2.55-2.67 (m
wdakhosnmodz-3.11 (m 2H) , 3.49 (t, 1H), 3.97 (PQT/IBEPO5/001513
4.97 (m 1H), 7.12 (d, 1H), 7.36 (t, 1H), 7.47 (d,
1H), 8.19 (s, 1H) D astereoisager 2, 360ng, retention
tinme (11 519 mn, white solid LRVE (APCl +) 246 (M)
PCl-) 244 (M1) 1H NMR (400MHz, CDClI3) d
P’epa’a{imﬁ 3H) 1 1 23 (d, 3H), 2.(48-2. 62 (m 2)H),(ppm

. . , 3.88- 3.95 (m 1H), 3.98-4.06 (m
4b'°m%ﬁ|)z'i‘2(?6’;ﬁk°(a%'i 7.14 (d, 1H), 7.36 (t, 1H), 7.48((d,
8.20 (s, 1H) The follow ng preparations
[ I lustrate the synthesis of egrtain internedi ates used

in the preparation of tRe p edi ng exanpl es:
Preparation 1 2-acetyl Q ™ i ndazol e To
3-brono-2-nethylanilin 1 nmmol) in toluene

(300 mL) under nitrogen at @ t enperature was added
Ac20 (23 mL, 240 mmol, 3 eq.)and KOAc (7.5 g, 8.32

ol s B g o e
(1.84 migt13.20mokirgR) ani.CHoR PSR 76 (abide b e Feaftian was stirec
at room3&thpdratare fof 1855)Q@1t§@ﬁhtl’t Reter Gaeil), Céxtra:teldrmtedﬂ-aCIzt(’rDOSnL) and dried over

MgSO,. Ll'gng Folﬂ@chuv&ﬁes fﬂ}grred 7%2e-gbsto;[>lgg ﬁt%%%&aﬁg pLY}ﬁ?d g} f‘ag%moﬁlﬁtography on a SiO;

column Blutaoviths0madient of BtRdc @rpgaﬁn%(%?/e fod 8%y towield2aF9 et Gdte solid.
MySO4, filtered and evaporated in vacuo to give 18.8g

of the tit] n n id 980 1H NMR
W RN CRasthe) T oA 27 S B8e R ¢ 1y 6 a.
'H NMRLigge8is 1b éingle Tédigisobed (vels obiteined: U@el@l@cﬁer@kw was Fﬁgtﬂi@ﬁi\eassigned as
= - ' To
soun B o B2 SRR B ooy s dngaaT
preparation 1) in 5M aqueous HClI (100 ni) at 500C was
Prepara’tdﬁked concent rated hydrochloric acid (50 nL) dropw se

over nut es.. on was stirred at 600C for
(25)-2- (E?WWP propaf - ?@é@to F@ﬁpaé/as al | oned .t o cool and

extracted with toluene (3#®\1l). The white solid that

preci pitated out was conbi with the aqueous | ayer,
basified to pH 10 and ext cted with EtQAc (2 x 400
m.). The organic |ayers F‘m ned, dried over
MySO4, filtered and evapor at eg' n vacuo. The crude

material was dissolved in toluene and filtered through
To (29)-(pyrd-aminogiogan- éput(ﬂh@g wiot2empt) dlgésolved in CH,Cl; (500 mLl)~ was added

propionaldehyde (20.9 mL, 0.28 mol) followed by pre-dried, powdered 4A molecular sieves (40g) and the
mixture stirred at room temperature overnight. The mixture was filtered through a pad of celite® (filter
agent), the pad washed with CH,Cl,, and solvent evaporated from the filtrate to give a clear oil. This oil
was dissolved in methanol (200 mL) and NaBH, was added portionwise over 15 minutes. The mixture was
stirred at r.t. overnight, then quenched by cautious addition of 2M aqueous HCI! (200 mL), basified by
addition of 2M aqueous NaOH (200 mL) and methanol removed by evaporation. Di-tert-butyldicarbonate
(115 g, 0.52 mol) was added to the residue followed by 1,4-dioxan (200 mL) and the mixture stirred at r.t.
overnight. 1,4-dioxan was removed by evaporation and the residue diluted with water (750 mL) and
extracted with CH,Cl, (2 x 750 mL). The combined organic fractions were dried (MgSO0s), filtered and
evaporated giving a clear oil. To this oil was added 4M HClin 1,4-dioxan (200 mL) and the mixture stirred
at r.t. overnight. The solvent was removed by evaporation to give the title compound as a white solid (24
9)-

"H NMR (DMSO, 400MHz) &: 0.95 (t, 3H), 1.2 (d, 3H), 1.6 (m, 2H), 2.8 (m, 2H), 3.15 (m, 1H), 35(bm
1H), 3.6 (m, 1H), 5.4 (b, 1H), 8.6-8.9 (bd, 2H)
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and sol vent evaporated fromthe filtrate to yield 13.6
g (88% of title conpound as a solid. MS (ESI+) 197
W@ kMash16bey NVR (400MHz, CDCI 3) dH : 7.25(m 1H)PCTIEB¢A01513

1H), 7.45(d, 1H)1 8.15(s, 1H), 10.45-10.6 (brs, 1H)

TLC 25% Et OAc in pentane Rf z50.35Preparati-on 3
M/S(Apépgnqggm@)trl tyl -2H i ndazol e To 4-bronvoi ndazole (1.3 g

preparation 2) in CHC 2 (10 rrL) at r.t. was

added triethylamne (1.84 nm, 13.2 nmol, 2 eq) and

Preparatibh 6r ot r i phenyl net hane (1.84 g, 6.6 mml 1 eq). The
s i roomterrperaturefor 18 h,

L m), extracted with CH2Cl 2 (100

m.) and dried over MgSO4. The solution was filtered,

pre-absorbed onto SiO2 apd eurified by flash

chromat ography on a SiQ2 dolum eluting with a

gradient of EtOAc in pentanyg (2.5%to 10% to yield 2¢g

(69% of a white solid. 1HAWR (400MHz, CDCl 3) dH

7174(m 17H), 7.65(d, 1H), 7.9(s, 1H) 1H NWR

uggests a single regi oi soner was obtai ned. The

The mare@@h Treh eraParEtion deld & &h g sy digsolved e depzens H%ML) followed by the
addition @bmemyldmﬂrobhanmé (9.07 mig 52 bhifnot) @6 E Mietgitbranodpetarg(2at mit, 26 samol). The

mlxtureg%ﬁef?{&pr op h\gjtht zeo{rc? aFe?& ?Inﬁf' (\:/lvater vernlgélt %fter cooling to room

am no roch
temperafups)thg sqlvent wwerpeﬁgémelap@ratlm ghesgrud@ EtRgl Yisealved dn Metnanol, pre-
absorbel dnfot$i6) ahd(fled1by fla‘éﬁ&r&ﬁ’éi?ﬂaﬁh? QRiSImAdIGHRG Y 40Z0EtBAS TN, pentane to

ried, powdered 4A nol ecul ar

Yool €
aﬁordtr@ltﬁ?/%"é"pf’gféﬁs %ﬁﬁaroﬁg K%t ure stirred at room
'H NMRt (6P r40MHe) Dv@9 (ij Phi1.1 @)K 28), 2’5 (M, itk _&dm, 1H), 2.8 (m, 1H),
f116e (n) (filter agent), the pad
32(d 13\-2 %kgml_ﬁ :ﬁé@' o @ A r(ljg 1s|,-c%3I vent evaporated fromthe
TLC. RfFQ.1§ (P4t @.R?éfaae IVé’ﬁl"a"B?t'P“) This oil was dissol ved

i n methanol (200 nL) and NaBH4 was added portionw se
I 15 minutes. The mixture was stirred at r.t.
Prepara?'\\égr ni ght, then quenched by cautious addition of 2M

(58)-5- ﬁa“ﬁgﬁo@éﬁ%g%l Eﬁf-]%dagﬁ-a f)h%ﬁ:hl%}fn adgition of 2M

aqueous anol renoved by

evapor at i on. D ferf-I N.car bonate (115 g, 0.52
nol ) was added to the regsildye fol | owed by 1, 4-di oxan
(200 nL) and the m xt [ ~at r.t. overnight.

1, 4- di oxan was renoved vajoriti on and the residue
diluted with water (750
(2 x 750 nL). The conbi ne rgani cfractions were

t-Butynnﬂru}ne@ 7(/1'\(9 ﬁ%ne 6l7 tht & admﬁcndz &m@eraaa&ﬂd@pwg% Asting&blution of 4-
sromo- 2 9EHHE (958 27 P oot PERarbg 2 i S B4 maianing

temper&@rk Vefnkessaisan” eTOEC e (6 p-nextgpbprapyiroorphaingiane (900 hpt 6& mmol, 1eq;
prepara%gr{rg)ouv&daa%%d almmidl‘afglysaglai Qalu%gn"’ing?HF (20 mlL) and the reaction was allowed to
proceed for 30 mins. The reaction was quenched by addition of NH,CI (60 ml,10% w/v aqueous), allowed
to warm to room te‘rriperature, and extracted with EtOAc (60 mL). The organic extracts were dried over
MgSO,, filtered, evaporated, and purified by flash chromatography on a SiO, column eluting with 50%
EtOAc in pentane yielding 1.38g (47%) of fitle compound a pale yellow solid.

M/S (ESI+) 518 (MH+), 540 (MNa+)

M/S (ESI-) 516 (M-1)

TLC EtOAc, R=0.65

Preparation 7

(28)-2-[[2-hydroxy-2-(2-trityl-2H-indazol-4-yl)ethyl](propyl)amino]propan-1-ol



15

25

30

1H NVR (DMBO, 400MHz) d: 0.95 (t, 3H)1 1.2 (d, 3H),
1.6 (m 2H), 2.8 (m 2H 13.15 (m 1H), 3.5 (bm 1H),
w@2@5(1m022H) 1 5.4 (b, 1H), 8.6-8.9 (bd, 2H M SPCHBE)001513

118 (M#) Preparation 5

(5S) - 5- net hyl - 4- pr opyl nor phoké n- 2- one The materi al

frompreparation 4 (4,6 26 mmpl) was dissolved in

benzene (80 mi), fol l'Qug tge addi ti on of

L/ -et hyl dii sopropyl agne (% 07 lflrL 52 mol ) and net hyl

bronpacetate (2.4 g |94 YThe ni xture was heat ed

to reflux with azeotropi ¢ty \Lgf wat er overni ght.

After cooling to roomO t eratu t he sol vent was

renoved by evaporation, the crude material dissolved

i n nmet hanol, preabsorbed onto Si2 and purified by
NaBH, (400t 18.8moniticg) wphgddsd tSh Sitrirg seiuting ofb 8)Fb-e ty E4-midpyl-R 12-rityl-2H-
lndazol-@ﬁmd?ﬁh%hrf-é)olﬁ‘f ﬁ%@zd Aol '1&!1 %réﬂé%@#@)q n & B%E)aefnd%alter 6 mL) atr.t.,
and the %e&ctnogg@a)s a[lovxgd Nﬁtlr %(_:l)%l hz'r% rﬁaﬁﬂlon?l_vy%s qlalgrcl)%]ef acicﬁﬂl_gn of N&,Cl (10% wiv
aqueous{ (R0 i) dilutdd Rith( ketine 1§9)mL)2n6 extehcteivith EAOAS20@ah).). THE orgéniBs were dried
over Mg6@d, ev;;!)'(!)ratéd Eh@puﬁfeﬁ%y f%gh Qﬁt@rﬁ’a@g%ﬁy b aP§8! 8lkEing With 60% EtOAC in

vi sual | sat1 on
pe”ta”e@§§)”9§69f%ﬁt (ﬁW’ t’fﬂ?ﬁfﬁ%o“@ ‘t%a ‘t‘"i"fet%?l'd 2H i ndazol - 4-yl ) nor
M/S (ESpH6R0 (MHE), 642 (MNafy But yl I i thi um (1. 7Min pentane, 6.7
) S r kg
v g off P o 015 D AR 2K B8 a2s
H). 4.8 dmo1H), A0 @y 1Hpr dpdrddm, d6H)37-69 (¢, THFS(OQ((E i) nai nt ai ni ng
a tenperature of |ess than -700C.

5S).- 5- net hyl - 4- pr opyl nor phol i n-2-one (900 ng, 5.7
Prepa'aﬁ%%’ leq; preparation 5) was added i mrediately as a

4-pr°py[°’£’ | P o"gg’é’ d,pqa'(l)l;,l %ﬁorﬁ%&lm‘%}gl the reaction was all owed

€ reaction was quenched by
addltl on of NH4C (60 %vv/v aqueous), allowed 5
to warmto roomtenpeka

and extracted with Et OAc
(60 nmL). The organic e a ts re dried over MpSO4,

filtered, evaporat ed | Jur f ,@d by flash
chromat ogr aphy on a Si Q2 t| ng with 50% Et OAc
in pentane yielding 1. 389 % t|t| e conpound a

t-Butymtn'F{]ﬁé‘? é@' %W;oaﬁ% c&nk;\’{ % ﬁuE@'l E) ed'i?n)%s &M%)dé@és% tégér\gnﬂng solution of 4-

bromo- 27tr|tyl—2H-|ndazoIe (3.0 g, 6.8 mmol, eq; preparatxon 3) in THF (45 mL) maintaining a

temperafutSbt Bsd hdn ypets. WMO]%H&&Fﬁdhh-b%neaHO'g"‘d@zlﬁhoIAr‘I WSm)_Iﬁ Iﬁbélpﬂalétlon 17) in
THF (5 E]&g e/%%% énﬁg\g%‘é)diag& léc{l h? 535 orb\g?su?l‘ogﬁgrgf proceeg fo mlns The reaction
was quensB)d- 5y avigitiory of-btine (@l }, 2HgvRadt toi wayin-t@ feoin temperature, and extracted with
EtOAc (3 x 60 mL). The organic extracts were dried over MgSO0,, filtered, evaporated, and purified by
flash chromatography on a SiO, eluting with a gradient from 98/2/0.2 to 97/3/0.3 CH,Cl,/MeQH/0.880 NH;
yielding 1.70g (49%) of title compound. '

M/S (APCI+) 504 (MH+)

'"H NMR (400MHz, CDCl3) 84 (compound exists as a mixture of ring open hydroxy ketone and ring closed
lactol forms) : 0.8 (m, 3H), 1.4 (m, 2H), 1.9-2.2 (m, 4H), 2.6-2.8 (m, 1.5H), 3.4-3.6 (m, 1H), 4.0 (m, 1H),
4.5 (m, 0.5H), 6.2 (m, 0.5H), 6.8 (m, 0.25H), 7-7.6 (m, 17H), 7.95 (m, 0.25H), 8.1 (s, 0.75H), 8.45 (s,
0.25H) :

Preparation 9

2-[(2-hydroxyethyl)(propyl)amino]-1-(2-trityl-2H-indazol-4-yl)ethanol
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i ndazol -4-yl ) norpholin-2-ol (1.38 g, 2.6 mvl, leq;
preparation 6) in EtOH (8 m ) and water (6 nL) at

w0 2605/116e™ t he reaction was allowed to stir foPCIBB2005/001513
The reacti on was quenched by addition of NH4ClI (10%
w v aqueous) (50 nL), dilutedgmth brine (50 nL) and
extracted with Et OAc ( nm.). The organics were dried
over MySO 4, evaporatée purified by flash
chr omat ography on a Si |n with 60% Et OAc in
pent ane yi el di ng 660 itle conpound as a
white solid. MS (ESI+ NN 542 (MNa+) 1H NWR
(400MHz, CDCI3) dH: 0.8 ( 3H)7€L9(m3|—|) 1.2-1.6

NaBH, iﬂ mg'_gg m§|5 I—ﬁqjy \,ga S d;% 40 n?tlrrmkﬁoluglqn &5 4(p&ppyll%ézgtmyl-ZH-mdazol-L
yl)morplgph@g od @00 mg) S.96 ey, ot éao preBaration 8) in EtOH (6 ml) and water 4 ml) atr.t, and the
reactiondvaRr=Nedd-ta st(rgortﬁfw iV redbtioh Q\%@ﬁ%ncﬁ%&’ %}) %ﬁ?ﬁlgqgﬂ Hgnﬁiﬁgﬁn L)znd extracted

But 1.7Min pentane

with E‘&‘ P4 léé"é%d B B BYGH Warergsied ouer; MgSQrgfiltegsid Anfl siarsrated to give 305 mg
(100%)9frl‘(ﬂﬁ90fmwndtyl 2H i ndazole (3.0 g, 6.8 mol, 1 eq;
M/S(AP@]ﬂ@@@;@m..qn 3) in THF (45 nL) maintaining a
' NMR {en&) rature of | ess than -700C.

Y '@ﬁr IGRGh ol 9812 G 1.50-7gm, 2HD 2P (m15H)33.6;8 (m, 2H), 5.1-5.2
(m, 1H)m93pan(ra,tzmrv 1677 .4, T8H, 165 @LH)V@es @dflgd | medi at el y

and the reaction was allowed to proceed for 30 nins.

The reacti on was quenched by addition of brine (60
Preparatipp 10 51 | owed to warmto room tenperature, and
tert-but@(&t(lzaﬁﬁ(Eﬂ-l-mdhiblﬁt’\-@%ﬁet(cﬁnéﬁ L8oBkylate The Organi c extracts

were dried over sS4, ?tere evapor at ed, and

purified by flash ch traphy on a S el uti ng

with a gradi ent from/ 2to 97/3/03

CH2Cl 2/ MeOH 0. 880 NH3 e|ng (49% of title

48

conpound. M'S ( APC \13 MR (400MHz, CDCl 3)
dH (conpound exists ag ay u e of ring open hydroxy
ketone and ri ng cI osed I forrrs) : 0.8 (m 3H),

-2.8 1.5
ten‘-Buty%3 Edéazgtu%q%1 c.lq_ﬁoxyl&tew @mi 5mq)ol 14eq3 p(eﬁﬁregrang}q)dmggl)o @y@lﬁﬁt 4, 1998, 379)
was dlss(g[vgq;y) ,dnGDIBF (12 mD), #54H) Zn/(7u8 Eouﬁleg (200 rib@)h%as aﬁd&ﬁarﬁﬂh? mnxture sonicated at
’ ratio
rt. for 4 Q’D 4- @cr)%?( Qg?t}/}% ggrzg))lgyl )§r3n ﬁ;’o] %172 ('EQ"[LD % AL: Iﬁ)(ﬁ)?ratlon 3),
trlS(dlbergﬂy d n%cytg@qqgmqﬂamgg (teomag0- 12 mmohPe5, eq) andyiri-aviusy|phdsistihe (85 mg,

0.35 mnioh Oal &) werel ai’dlledSQr'\dJ{héQrﬂxt% heated to 70°C for 18 h. Aﬁ%r clocr)]hng to ft the mixture

was dllul?% %@Qﬁuratgd éZ o I 49_'%59 &b‘?@p“l&‘ﬁ aqt?%\ﬁ%rgl;tﬁﬁ *100mLY. @r ganic extracts

were compl)wedaﬁ@pq,whg@m (ﬂltemd:o) argit evepdrated. dihd ctude nfmetw&rbrwassorbed onto SiO,
and punﬁéd' U?WBQw éh?bn%tédrapfh‘}ron%lo-ré@u Jﬂﬁvﬂé g'%? @@%Iuﬂ%hpt%? Z% ({b Yep% EtOAc in

rrne Xtr

pentanexo %\5ﬁ_o§ mg-I(%%P bqf%tjtl@§oméq@d as e edleysliow 59@504 filter ed
M/S (ESkrh 8l 6divikioh 538 @iN4+0 gi ve 305 ngy '

"H NMR (400MHz, CDCls) 8y 1.45 (s, 9H), 3.85-4.0 (m, 1H), 4.05-4.15 (m, 2H), 4.2-4.35 (m, 2H), 6.95 (d,
1H), 7.15-7.40 (m, 16H), 7.65 (d, 1H), 8.9 (s, 1H)

Preparation 11

4-azetidin-3-yl-1H-indazole trifluoroacetate

N= NH
HN
TFA

tert-Butyl 3-(2-trityl-2H-indazol-4-yl)azetidine-1-carboxylate (4.4 g, 8.5 mmol, 1eq; preparation 10), Et,SiH
(2.0 ml, 12.5 mmol, 1.5 eq), trifuoroacetic acid (20 ml) and CH,Cl, (50 ml) were combined and stirred at
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(100% of title conpound. MS (APClI+) 506 (M+) 1H NWR
(400MHz, CDCI3) dH: 0.8-1.0 (t, 3H), 1.5-1.7 (m 2H),
wQ2@581021m 5H), 3.6-3.8 (m 2H), 5.1-5.2 (mPdHB2005/001513
6.9-7.1 (m 2H) 17.15-7.4 (m 15H), 7.65 (d, 1H), 8.05
(s, 1H) Preparation 10 fart- byl '
rt. for 99nfir- $dhiehylemdired indazad todgive d hited ofdirstrctlandcieipieoriypéthane as a brown

gum, con?allr]mg %nt Xétm%tédog’p@é’/etolf q'aggt gﬂx-?, ﬁ@FI h*%fé)fr%i@ttrﬁlugr%a&iat@’ This material was

accor

carried fgmayd %@Gl“&%’é@%ﬁe pRiINgops E’ﬁ\ﬂxa'(‘E'%S ‘?r{c’)12 fresh zZn/Cu .
couplfe (420hrrg)4 \Q/as added and the m xture sonicated at

or -brono-2-trityl-2H i ndazole (1.63 g,

P’eparaém'? %ol , 1.05 eq: preparatign 3), ( )

4- bromom(&(shmwﬁilyl)délried@'et one) di pal | adi un(0) (160 ng, 0.17
mol, 0.05 eq) and tri-o- fsplryl phosphi ne (85 ng, 0.35
nmmol, 0.1 eq) were added d the m xture heated to
700C for 18 h. After cool r.t, the mxture was

diluted with saturated aq eo?% HACI (100 m) and

extracted with Et20 (2 x 1 Organic extracts were
conbi ned, dried (MS™) , red and evaporated. The

Toa stlﬁmbl gﬁsggﬁst 6fwaHV@§5§'r1?e1 G Stﬁ’srggrggn Wgtlo?ztﬁ\n%) lﬁﬁ@ 'l'@#l“(’l(fO'lTﬁ’eQI at 0°C was

r omat o
added ‘gbramp@m‘e E10mis, B9mimob SIOWYS G TegEsh E?b‘é\*df”%dﬁ°’r?gﬂ‘ﬂ”3rﬁ‘éen {1SC (17.8mis,
84mmoglvVé% £40Rd rapd (r82dn cfirrédet tdoinl temparapmuOdkr ase wepihe The reaction was

partltlor{ag@ﬁl%‘_elfs %%’Yé (ﬁq(dEE%?éz 5%?11@5@ ngqugééssp%@ﬂ r%%tr% with EtOAc

(2x100misP5The, combined ofdepic pqprt@nslwgr@ d(l m@r.p)/lgS@.,,,g@er(ag{ andl@{)aporated to dryness.
The res?dulﬁwaz tkOratd® with@dhtand 12D digd onlhih VacBurfl plifp 1d iikld product as beige solid

ration 11 4-azetidin-3-yl-1 Hindazole trif
(24. 79"i“°ugggbcet ate terf-Butyl

3-(2-trityl-2Windazol -4-yl )azetidine-1 -carboxyl ate

LG Elchofboiand1S Bt Leq; preparation 10), Ef3SiH (2.0

.5 eq), trifuoroacetic acid (20 m)
M/S: a‘?‘PcF‘tﬁ@"dNﬂ"*()SO m) were combined and stirred atr.t.

H NME: Q100016126 IC 1) SPomends (de gy 249 (nm 2Wpdwa (no1id). 6.0 &, itk 1.4 @n, 3H), 1.15
d 18H2f product and triphenyl methane as a brown gum
' ontaining an estimted 23 w % of
4-azetidin-3-yl-1Hindazole trifluoroacetate. This
p,epargﬁ(;,e{;s, al was carried forward crude to the reductive

sorori PSSRSO SRS eyt Spasal o0 12

stirring suspension of Nathy /3\‘359rr5 60% di spersion in
oi I, 84mml) in dry THF (10 ) at O0OC was added

4- br onoi ndol e (10m s, dOmol J"osl oW y. The reaction was
stirred for 20m'nsthen TIP 7.8n s,

N‘SiJ\
X

A dry 3-necked ;500 mL round bottomed flask equipped with rubber septa, magnetic stirrer bar and
nitrogen inlet and outlet was evacuated, back-filled with nitrogen several times, and charged with a
solution of the compound of preparation 12 (6.6 g, 18.73 mmol) in dry THF (100 mL). The mixture was
cooled to -78°C and t-Buli (1.7M in pentane, 22mi, 37.5 mmol, 2.0 eq.) was added dropwise. The mixture
was stirred at -78°C for 5 minutes before the addition of a solution of 4-propy|morpholin'—2-'one (2.68 g,
18.73 mmol, 1.0eq.; preparation 17) in THF (15 mL) dropwise. The reaction mixture was stirred at -78°C
for 45 minutes then quenched with 20 mL sat. NH,Cl solution and allowed to warm to r.t. overnight. The
reaction mixture was partitioned between EtOAc (100 mL) and water (50mL) and the aqueoué layer
extracted with EtOAc (2 x 100 mL). The combined organics were dried over Na,SO, and evaporated to a



10

16

20

25

30

84mmvol ) was added and reaction stirred at room

tenperature over the weekend. The reaction was
wQasosittdooned bet ween H20 (50m s) and Et OAc ( 5CndBIB200E®1513

aqueous phase was re-extracted with Et QAc (2x100m s).

The conbi ned organi c portionsagere dried over MySO 4,

vellow dill WHi@ @&k @mﬂefﬂsaﬂé@ﬁ 3hrBHatoBraPhy HESD, usittea érﬁ&éﬂ%eﬁ‘@@f pentane/EtOAc
vacuum

1o 3Ll L R o0 oo RO R cohie oo 5. 3P kpeermid ki te e
compouRd @A@/rRlerveligneoil(4.4 gRGEXYigd). M S:  APCI + 354 (MH+) 1H
TLC PhldRe MR £0%1 3) d ppm 7.46 (d, 1H), 7.29 (m 2H),
7.02 (m 1H), 6.70 (d, 1H, 1.70 (m 3H), 1.15 (d,
18H) Preparation 13
Preparatiomwdpy| - 2- [ 1- (trii sopropylsilyl)-1H i ndol - 4-yl ] mor pho
lin-2-ol A dry 3-necked 500 nL round bottoned flask
2-[(2-hyshoxyietyd (RpeH)Iaminald rl1-feisorronyisiiyi-d Hindol-4-ylethangdr  and
nitrogen inlet and outl wacuat ed, back-filled
W th nitrogen several tinmed, gmpd charged with a
sol ution of the conpound of preparation 12 (6.6 g,

18.73 mmol ) in dry THF (10 The m xture was
cooled to -780C and MuLi ( {ijn pentane, 22m, 37.5
mol, 2.0 eq.) was added dropw,8e> The m xture was

stirred at -780C for 5 minutes\before the addition of

Toaso grgéH%grl%dL?c& pépggéa?ﬁ%rla g%gﬁ?gg,! 1.(S)hr}i2l_f1}t)%6l)ﬁrﬂae IF}Z‘%II"?G ‘%5&%)(25 mL) and water
(15 mLhwaspaddsd NaBHe(1r%8em #1-6 mnml d- U ee) priongise preed miputes7 80 20 minutes the
reactiorf Wés Jtﬂ@gerdﬂ cBH}Tg%&] Byl Tes. ﬂté&@é‘dﬁ@ﬁj m}f%tdr@wi&’@q@ﬁch@@ﬁvi’th N‘H%at. NH,CI solution
SO I allo owarmto r.t. oyerni . e
and exfRle GRS o 0 WS ePBIES Rt iscine et Bt ebes digd evaporated o
give 3.8910f aaelpweilt Bris Y&Qrsey disatly it the reyUtepirsthbud fughergputificatiane d
wth EtQAc (2 x 100 nL). The conbi ned organi cs were
.~ dried over Na2SO and evaporated to ayellow oil which
Prepargian 13,1 i fi ed by flash chromat ography on Si 2 using a
4-(4-propydd ogihblin2ydniH-iabolpent ane/ Et CAc 4/ 1 to 2/1 to 1/1 to
0/ 100 and the fractions _contajning product conbined
and evapor at ed vyi el di ng TheNitl e conmpound as a pal e

yellow oil (4.3 g, 68%yiel d~NCTLC Pentane/ Et OAc 4:1
Rf = 0.2 Preparation 14

2-[ (2- hydroxyet hyl) (propyl) o]\ 1-T1-(triisopropylsi
iyl)-1H i ndol -4-yl]ethanol To*a §0I ution of the
product of preparation 13 (4.3 g, 10.32 mmol) in a

To a saitign ofithe podEEt GHyrér2Eation J4 @rfdg)wadrg DCUYE6 ml))at B¥suraedhéttogen was added

2 mL ofN&RE¥hrétdd ﬁ%(grdr%nsrgh THEY phafte FoaBfbr)miR@E WhOiNes Qig&g%ly 2hd allowed to

m nut es. Al nutes the reaction was judge i .
warm 1§ 5 VT & Moyhnedher 1Ol pencentyaleg HrSCtee edcadgee A, g reaction mixture

stirred for ahotB& 2m_urdibjudgelilddGhlets ddy UMLICO Mhe reaction mixture was carefully poured onto ice
and basified with 0.880 NH; solution (100 mL). The mixture was then extracted with EtOAc (3 x 150 mL)
and the combined organics were dried over Na,SO, and evaporated to dryness. The crude material was
purified by chromatography on SiO, once using DCM/MeOH/0.880 NH3 99/1/0.1 as eluent, then again
using DCM/MeOH/0.880 NH; 100/0/0 to 99/1/0.1 yielding the title compound as a beige oil (630mg, 28%
over 2 steps).

M/S (APCI*) = 245 (MH")

NMR (400MHz, CDCl3) 8y : 0.91(t, 3H), 1.49-1.59(m, 2H), 2.22-2.37(m, 4H), 2.86(d, 1’H5, 3.08(d, 1H),
3.94(td, 1H), 4.10(dd, 1H), 5.00(dd, 1H), 6.69(s, 1H), 7.18(d, 1H), 7.19-7.22(m, 1H), 7.30-7.34(m, 1H),
8.21(bs, 1H).
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and extracted with EtOAc (3 x 50 nL). The conbi ned
organics were dried over Na2SO4 and evaporated to give
w@2@g/10f02a yel low oil. This was used directly PCI/1B2005/001513
next step wi thout further purification. Preparation 15
4- (4- propyl nor phol i n-2-yl)-1Hpi ndol e To a sol ution of
p,epargtm1.roduct of preparatl on 14 (3.8 g) in dry DCM (25
der gen, was added 2 nL of concenrated
3,3-dibigle JlamrapPemhoR 1B g bire HURIRA Mt U 6 was
stirred vi gorously and%md towarmto r.t. over 1 °
h. Another 10m of concenttatgd H2SO4 was then added
and the reaction mxture stifrr8g.for another 2h until
judged conplete by TLC. Th téon m xture was
carefully poured onto ice Rasified with 0.880 NH3
solution (100 nL). The m xtureHwas then extracted with

To a sﬁﬁt%(bf tnd ﬁo&é@oﬁb&apﬁﬁ@nh@@ﬁ@m@' ved nrdni tclﬁld’}?'iﬁ mL) at r.t. under

ted to drisness The crude

nivogerurHic] HCBLIPIOTER (U Bif onaTOlP A PETICEYED otida minues. The
reactlonumlxiuga v2GtilvdxOel 20 Ba0r.tNFie ndigird /s parionell betvbeen EtGAT (100 mL) and sat.

NaHCO?Qé\htfbn sy rﬂB) M{@Qgé& B3RP N‘@tr&&% tl'pElQﬁ}cQ% é(lfog L), JHig, combined

e tit oun as a

organlc%yy@rle dﬁe‘g‘t"@b§§23%3d ?\ﬂp;éptgsl to-a bygwn % g'Sh‘SIW L(sgégmly in the next step
without GBGerPrifitktion. 0. 91(t, 3H), 1.49-1.59(m 2H),

2.22-2.37(m 4H) 2.86(d, IH), 3.08(d, 1H), 3.94(td,

1H), 4.10(dd, 1H), 5. OO(dd 1H), 6.69(s, 1H), 7.18(d,
Preparatign 177 19-7.22(m 1H), 7.30-7.34(m 1H), 8.21 (bs,
4-propy11Hbrp'ﬂbmaﬁé on 16

, 3-di br ono- 4- (4- propyl por phol i n-2-yl)-1, 3-di hydro- 2H

|ndoI 2-one To a sol ut P - The product of

preparation 15 (515 ng, J mmol) in f-BuOH (20 nl)

at r.t. under nitrogen was”added pyridiniumtribrom de

Methyl 2-Brofdadbtatd SQ%Lmh,mo'ﬁ 1QqPHlas) addBd Elb\ﬁl?w ﬁ-%ro%¥l§ﬁ11n$5th%nol %62 4 ml, 0.54

mol, 1 G0ER Y (7 -5 [aab 1BArE 194G B0 TePULEIVER Eneth 2t g temperature
overnigintL YVaten ! Elawas adulel@n8 tissoinixtureoextra&ed with) Et@Ae (2 he5tgueoBene (500 mL)

was ad!ié%ytgrthé’\@q%e%t IEyeé?t\ﬂqchV‘dlésgr | e%%fesérﬁth)ﬁté% O&Qﬂ'}-bmr}lt}eOrgamc layers were

nmbi ned _or gani cs were
combingd, et (IS )L B1eEEOiEE PIVTbeTaYec iV aUR N GAH GBH %2 0 f ppmpound as
aclear dihe next step without further purification.

L ion 17 4-propyl nor phol i ne-2-one Met hyl
T CEt(gAﬁgﬁlng’tacet ate (50 m., 0.54 nol, 1 eq) was added

M/S (ARGIOWI4G (Mid+)/ V- pr opyl ani noet hanol (62.4 m, 0.54 nol, 1
'H NMFeqmomﬂ cBiS &/ (l 3H)01.24 6NN, 2H)L©%)2.4 (i, tzﬂ)u@t—i@ Bfm, Q@&s 3 (s, 2H),

44(m Qﬂ allowed to stir at roomtenperature

Preparation 18

4-pyridin-3-yl-2-trityl-2H-indazole

To a solution of the product of preparation 3 (4.39 g, 10.0 mmol) in toluene (80 mL) and ethanol (50 mL)
was added diethyl-(3-pyridyl)-borane  (commercially available, 147 g, 100 mmol),
tetrakis(triphenylphosphine)palladium(0) (577 mg, 0.50 mmol) and sodium carbonate (1.59g, 15.0mmol as
a solution in water 2 mL). The reaction mixture was refluxed for 4 h, then cooled, diluted with ethyl acetate
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overni ght. Water ( 1 L) was added, and the m xture
extracted with EtOAc (2 x 500 nL). Brine (500 nL) was
wa@owedi1doe7 t he aqueous | ayer, which was re-ext rBCt/ERR005/001513
with EtOQAc (2 x 5001m). Organic |ayers were conbi ned,
dried (MgSH) , filtered and spl vent renoved in vacuo

(100 mL)oargi weshdwithgvated 1940 rif). THe drgariOBRO WAE s@sarde§ hR@theQglieous layer was

extract%ﬁt%g @@)%Moc%&%‘a‘gg o%%%%en&_vw%}- drg'e:% ol\\%Ed\lazSO‘; and evaporated
toa yel@yvg:zil.z‘l_'ms’ W takepfup ingpe@iagg/ tq’Am 1:’2&-2});7'1[3 _\A(gfcb induced) qus’d,alﬁséﬁqm The solvent

was evaidratéll ear@bdiio fituksted wity hdt @tHans-ank thédolid Edibectéd oh BARZGfcRiing the title
hon_of t 4P oduct of preparation 3 (4.39 g,

T ol Ut he.
compoufyy (G328, 336 Bre FRam&%8” (80 i) and of hanol (50 mi) was
MS (AP&Hd&438(MH hy | - (3- pyri dyl ) - borane (comercially :
NMR (400RIHz28b61) sL: A12-840 §R: BBy V.39 (m, 11H): 7. .7, 8.
_;#&rﬁjﬁj qsﬁéj)ﬁq@renyl pﬁspﬁl ne) )|c7)§lgl(adi un)’(é)79 ((%717H)rr17;,85(8éd5(1)H) 804 (=
TH), 8. {)"/a od¥ um car bonat e (1.59g, 15.0mml as a
solution in water 2 nL). The reaction m xture was
ed for 4 h, then cooled, diluted with ethyl
P'epafgtg‘g{ﬁ(e§1oo m ) and washed with water (100 mi). The
3-(1H-ipdazghd-y)1-RyepyipyEdindepiedideed and the aqueous | ayer was
extracted with Et CAc (2 80O1L). The conbi ned organic
| ayers were dried over 2S04 and evaporated to a
yellow oil. This was takeny in pentane/ EtOAc 1:1 (20
nL) which induced crystallilsali on. The sol vent was
evaporated and the solid triYurated with hot ethanol
and the solid collected on ilter yielding the title
compound (2.32 g, 53% as ea\ln solid. M5 (APClI +) =
438 (M+H) NWMR (400MHz, CDCI 7.12-7.40 (m 7H);
7.27-7.39 (m 11H); 7.79 (d, 1H); 7.85 (dd, 1H); 8.04
To a sofution oiHie praduETof preparklin 188282 g( 530 mipl) Prasptenigrilé (A9 nl9 was added propyl

iodide @8 rhtF 26HIR%RY) 2 Wk )redeti ABYrE Yl UrdB? 4i@SHedGorl 5 B The mixture was
sol ution of ion 18

t he product of re&ar at 2.32 g,
evaporg_e%@ WPSFE) aqdﬁheacglgqeorﬁfiztprlqu Fr@.lrgtg@ M?CMe%a g qu was collected by
filterationo eindd @raghd Guvetrwjth ZTECNYMeDBll 95/2rThid balidrvesscdissolvediin tMe0#H and filtered to

remove §Eérk’ mgutgé]?@ﬁrgwﬂh'é‘?igﬁfé vgégtr%/gréorged EB%H"%étﬁg{ 9oﬁfﬁo§md as a brown solid

evg)aorate yness an e crude materi
(117 9¢%%%)ur at ed with DCM MeOH 95/ 5. The solid was col | ected

NMR (409 MHZ, CBIGD)isQM.covE 3ng2Mech. aein, ZM;MWGW)W.@J&&EW-?.GO (t, 1H); 7.77

1 e 3 s R TR EBP T ED ot ) PRlle ¥1 Tt s

evaporated to yield the title conpound as a brown
Prepardffri £b

(5S)-5-Methyl-4-propyl-2-(1-triisopropylisilanyl-1H_indol-4-yl)-morpholin-2-ol

Shd

(o]
0

A\
N
e
To a solution of 4-bromo-1-triisopropylsilanyl-1H-indole (6.0gms, 17mmol) in dry THF (85mls) at -78 °C
was added fert-butyl lithium (20mlis, 1.7M in hexanes, 34mmol) dropwise and the resultant solution was
stirred for 10 mins. To this was added solution of 5-methyl-4-propyl-morpholin-2-one (2.68gms, 17mmol)
in dry THF (15mls). The reaction was stirred at -78 °C for 1hr then at room temperature oVernight. The

reaction was partitioned between H,O (50mis) and EtOAc (50mis) and organic phase extracted. The
aqueous phase was re-extracted with EtOAc (3x50mls). The combined organic portions were dried over
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(1.17 g, 61%. NWVR (400 MHz, CD30OD) d H 1.08 (t, 3H);
2.10-2.20 (m 2H); 4.76 (t, 3H); 7.52 (d, 1H); 7.60
w@ 29051027 7. 77 (d, 1H); 8.26 (t, 1H); 8.32 (s,PdFB2005/001513
8.95 (d, 1H); 9.08 (d, 1H); 9. 42 (s, 1H). Preparation
20
MgSO,( BifsfedSarldbévapbratéd Q6 @pyiess? - THe FeVsidhé QRis OdPYdrSetdgPdpréd dhisiigs eluting with

EtOAclBJerba%eyAD_b ic{rf § Rﬁp&g 8|éld l%ésweg H d‘fic%l_(é%?&;w gg (ué 0gns,

17mmol ) in dry THF (85m S) at -78 0C was added _
TLC: EfcdvciPehtabe/i: 1 IRAOBIM (20M s, 1. 7Min hexanes, 34mmmol)
M/S: q(#&%a?e(wﬁ‘ﬁ? the resultant solution was stirred for 10

) s was added sol ution of
H NMRB:(408MHy,| CRCInrrspAuct isr pixdire af tngoerened keBgerend rriangiesiel lackp! and NMR
spectrueh iy imbldbsitld ressign withtet fuRBs INMHIeWBAmMEAts bEiREluRibriakéR. 0C
for 1lhr then at roomtenperature overnight. The
reaction was partitioned between H20 (50m s) and Et OAc
PrepargtimAls) and organic phase extracted. The aqueous phase
25)-2- - ;
R e P PP 1o
evaporated to dryness. The resi due was chromt ogr aphed
on silica eluting with Et OAc/ Pentane (1:3 to 1:1 to
1:0) to yield desired pioaddet~4-36gms, 59% TLC
Et OAc/ Pentane 1:1 Rf=0.3g,M 5. APCl + 431 (M) 1H
NVR: (400MHz, CDCl 3) produciyis a mxture of ring
opened ketone and ring clgs actol and NWMR spectrum
is inpossible to assign f urther NWR
experiments bei ng undertakeéf, ®rkparation 21
(2S)-2-{[(2-Hydroxy-2-(1-tril ropyl si | anyl - 1Hi ndol -
4-yl)-ethyl]-propyl -am no}-progan-1ol To a sol ution of

To a s‘q%%én of ;(E%%Xmﬁth}ll% oga/yk)? %Y&lgégéréb%sﬁlgg%(‘?%H@I- -%]ﬁwl E%u%q f ol (4.35gms,
10. 1mn(q1’)5mE§)H Svmisiaad H8 il Ihishwas addde faRREBIU530Mhs SBfimemol) and the reaction

mixture’Srr&IoPA hr. AR rédeforl lﬁ&fiﬁé \95% chPéB Wtﬁ s§ﬁﬁd@éo€m-| 69(5%)3(15}5!8 and extracted
sat urated NH4

with CHGl Ak, e Bubitiordiie st Hom et 97 YgbGui g aievaporated t
drynesscto nygid rikelprodurhas @ mixtire atdisstersrisondirs @idi 6gme o5ty S,
filtered and evaporated to dryness to yield title
oduct as a m xture of diastereoi soners (4.16gns,
TLC: CB@AMGW&W ORBCAIBFAREBHH/ NH 3: 93/7/1 :Rf=0.91 M S:
M/S:  ARCI+4383BIHEMHE) 1H NVR: (400MHz, CDC 3 d ppm 7. 44 (d,

"H NM%H}}ngZz ?cfbwa p%;@'é%(qgg Zm X Imﬂ-@ %ngéén (2%6 q%’?au 1H), 5.09 (m,
1H), 3.48- @@3@‘ 1181).(3R6-28§ (M. 21H332.88B.13 Kan, 21D, 283 2me8H)( 2410-2BB (m, 2H), 1.70 (m,
3H), 1.48-765 %nﬁnﬂ-ﬁH) 29- 14égm11ﬁ’)51(1méd 11‘8!)—% dge?? 4514)%@@1(01 11"§Hg 0.85 (d, 1.5H),

0.79 (t, 1'5’;’?1 5H) | 18H),

Preparation 22~
(2S)-2-{[2-(3-Chloro-1-triisopropylsilanyl_1H-indol-4-yI)-2-hydroxy-ethyl]-propyl-amino}-propan-1-
ol

HO\/:\N/\/

HO
Cli
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0.79 (t, 1.5H). Preparation 22
(25)-2-{[2-(3-Chloro-1-triisopropylsilanyl 1Hi ndol -4-
wQ@ kgos21dogdr oxy- et hyl ] - propyl - am no} - pr opan- 1- pCTB2805/001513

stirring solution of

(2S)-2-{[(2-hydroxy-2-(21-triissgpropylsilanyl-1Hindol -
To a 4tilyihg -sﬂdﬂéﬂ# lof PRSP 2AYIRE-2- (iR pdpylsiiahyi-4 ﬁ-irﬁ%gﬂﬁ)-ethyll-propyl-amino}-
oo 0272l RSt K orth & B9 RSLRL i oy anoroscomimi
(1.38g1p®r 101 391B0)) MTtFeportionst Therreagtion wes stireed fdrGEmrGHefise bhehoneenched with 2N
NaOH (dq) whSeraraciad sl ENB A (488 Orrind aibirR Brgliik: e Ryl itk over MgsO,,
ﬁlteredEt F%Ac V%4Ox5lgmts). r"I'hscg C | ped g&%’gnl C extt rracﬁs wer e, ) ]

dPTEFVBRAET WSV I t el "RIHe ARIpBFaToEB ey ghedica eluting with
CH:ClAMROW/NH;: if3/0edsto OBt Yigld dedired camposind asca mlture ohdiastdrédisomers as a

brown 1122 44me80)NH 3: 97/ 3/0.25 to 93/7/1, to yield
desi red conpound as a m xture of diastereoisoners as a

brown oil. (3.24gnms, 80% TLC CH2C 2/ MeOH NH 3:
TLC: O3 iZMeOHMH 09341 MR 40PCl + 467 (M) 1H NVR: (400MHz, -

M/S: Q%ﬁ)a.sﬂgmm 0.87 (t, 3H), 0.96 (d, 3H), 1.13 (d,

1 8 1. 52 2 1.65 3 2. 54 2H), 2.65
H NM%M'_‘Q%F; E.Cgﬂ% (’6‘5? 08¢y 3§.§' ?796((5?0‘%”):\&% §d€ gblzbs ﬁb@ﬁ](m,zw),, 1.65 (m, 3H),
2.54 (. 286, 2.68 (nd, IgH), 2R41@8d,(aH), BHY ,(dd] 138, A48, (m] ), 5864, {19, 7.19 (m, 2H), 7.38

\V A . Preparation 23
(@ 1H)4f'f%gd%(?§:§x‘{fﬂg’-)f/% 1S) - 2- hydr oxy- 1- net hyl - et hyl ) - pr opy!
-am no] - et hyl } -1, 3-di hydr o-i ndol - 2- one

Preparafi®) 282- {[ 2- (3-Chl oro- 1-trii sopropyl sil anyl _1Hi ndol - 4-

-2 -ethyl]-pr | - am nol - pr.opan- 1- ol .
1yl NI Y afpttohaliy PEby)-Pieayh b -1 invprmappiaz-one
for 2 hrs. The reaction m xture was basified with 2N

NaOH (aq) and extracted WD OAC~(3x30m s). The

combi ned organi c extracts ygreldried over MySO4,

filtered and evaporated to dnyness. The residue was

chr omat ogr aphed on silica ing with CH2Cl 2/ MeOH NH

3: 96/4/0.5, to yield &es| onpound as reddish oil.
(44mgs, 48% TLC CHz2C 2/

(28)-2-“{’-?:- PCI_+ 293 (MH) 1H NWVR (40_OI\/HZ, ! CDCl 3) d ppm 0. 89

tf.’3 gﬁyco b{r@qpr@al’lsng _’1 H]_I!'I%4~(ypr? th’y e@yﬂ-@[@yl@,gmr(o&rpropan-ﬁol
(148m@s] 0 2iHymoR wad sfrebd ,in YRG! (&) QTOmigyror 2H)s, The4EacBorbhix{urs was basified with
2N Naéﬁ) (’ai)isgoog&%te E\%sth %ﬂ}g Igé)%mg%}:z F%eﬁc%ir‘e%'or&%d e)Xr'ath were dried over
M93042.ﬁh€ggqﬁhd 8VaPOF qgib@ngyrpespfet tha riesiqye fwas saheomeptographed on silica eluting with

CH,ClL(M=OreN Y [96/3/008, to'yakn BErired B8hFbaR@As reddish ol (AWBS, Ms@and
Et3N (1. 7m, 11.9mvol, 2eq) in dichloronethane

TLC: CH,Clo/MeOH/NH,: 90/10/1 :R=0.38
M/S:  APCI+ 293 (MH+)

"H NMR:(400MHz, CDCl;) 8 ppm 0.89 (t, 3H), 0.97 (d, 3H), 1.53 (m, 2H), 2.45-2.64 (m, 3%H), 2.84 (dd,
%H), 3.07 (m, 1H), 3.45-3.65 (m, 4H), 4.70 (m, 1H), 6.78 (d, 1H), 7.04 (d, 1H), 7.20 (t, 1H), 8.11 (bs, 1H)

Preparation 24

2-methyl-3-nitrobenzyl methanesulfonate

NO,
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(5mM) at -10C was added MeSQ2CI (56Qul, 7.1mol,

1.2eq) in dichloronethane (5m ) dropw se over 5m n.
wab@sneaeti on was allowed to warmto r.t. and BCT/IB26e5/001513

at r.t. for 18h. The reacti on was quenched by cauti ous

addition of water (100m ), extgacted with

To (2-mkitiRyrB OepRényBmethardd @1y, .omeHof 3Rk EEN SEPAL, 34 8@ mofl 2@ Gh dichloromethane

vapqrat ed to give the product )
(5mi) ag}é%g#}gg;gﬁ%@a%??z@( ¥§&'& gf@wrﬁﬁ,ﬁ%?gd'ce@megﬁn? ﬁnvoazfrapwse over 5min.
The reggtiemwasoalioyed Fpeyarpydqa [ andgtireghat r!nrfg'plgh.a'lthiemcﬂ@ was quenched by cautious
additio aF-wakériTydondy, Rkitdceiawin MichisGRicBiBhd {1 bbrRY), bRyanics separated, dried over MgSO,

o oI LB AR SR oo Dl s il i v
further yrifieati®f. at r.t. for 72h. The sol vent was evaporated in
vacuo and the residue partitioned between 2N NaCH
Preparé é)no ) and Et20 (100m ). The organi cs were separated,
168 over MySO 4 and the sol vent was evaporated in
(2-methyd-Seritrofreny Dacetinitnitet er i al was di ssol ved i n tol uene and
fl ash chromat ogr aphed on Si @8Ncol um, eluting with 15%
Et OAc/ Pentane to yield 530ng (73% of a white solid.
1H NWR (400MHz, CDCI 3) d ) . 7.78(d, 1H), 7.65(d,
1H), 7.40(t, 1H), 3.78(s, X 2.46 (s, 3H)
Preparation 26 (2-nethyl-3-ni t'foophenyl )acetic acid To
To 2-m_étByl¥m’(iﬁ’:)deln£ﬂ mieméﬁ&bmytb)é? gtng’gg))/‘irf I]})MEE%% 21212 a&é&lﬁl‘m %ZGgmg, 4mmol,
. S e A : n
tea) aribafibd B, o P8 rhe Ui Plo Stobrab ! ptinc ol Ble e fpftoned between
2N NaQhh€10gin)) end ELQ $00mbk Fhecreaiogiwete sebaratied ddekeveaMgSQ 5O the solvent was

evapordté® irg@éﬁ@ Uthel cﬂl‘{drér rg?tgrgh@gvma% @QSE?@ iirq'loﬁsdgﬁ? aﬁog%éd%h'?ch)’grﬁéibg%}lhed on SiO,
RN S e ey

conbi ned, dried over MJSO4 and sol vent evaporated in

B bt A v e T O
1H), 7.50(d, 1H), 7.34(t, 1H 1 3.79 (s,2H), 2.37(s,
Prepardidn & epar ati on 27

g 162= = 3-nitr.gphenyl ) - W propyl acet am de( 2- net hyl -
(2 met@-‘ %ﬁ'@pﬁk'})/%egéé@?c acid (450ng, 2.3nmol),
propyl am ne (23QuL, 2.7mmol %%H2eq), 1-(3-
di met hyl am nopr opyl ) - 3- et hyl car bodi i m de (530ng,
2. 7mmol , 1.2eq) 1-hydroxyfenyotriazole (375ny,
2. 7mol, 1.2eq) and trietganjpe (64QuL, 4. 6mol,
2eq) were conbined in DMF (10m f and stirred at r.t.
To (2-medhyl-3-8i¥ophrngh)asetonitite (50Rmg 2Smavalidn iethanch (100Y) waedadded 20% w/v KOH g
(30ml) TA81 e EmRANd HehiRAOE RAKVRE M aNatARES Q?ﬂnﬁ,)thgr}q%@eﬁ&s 5exr’tracted with

. 2x50m The organic |ayers were ¢ ned, [ ove
dichlorquici3he (oL 1 FEYEOUS (i el S clid PN ANCHElng and extracted with
EtOAc (S0mfLant! dicdhloporpethame Bam)y @hs olganic e Ivere’ @bined, dried over MgSO, and
solvent evaporated in vacuo to give the product as a light brown solid (470mg, 86%). :

"H NMR (400MHz, CD;0D) 3(ppm) : 7.66(d, 1H), 7.50(d, 1H), 7.34(t, 1H), 3.79 (s,2H), 2.37(s, 3H)

Preparation 27
2-(2-methyl-3-nitrophenyl)-N-propylacetamide
0

k

NO
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1H NVR (400MHz, CD30OD) d(ppm : 7.65(d, 1H), 7.48(d,
1H), 7.34(t, 1H), 3.79 (s,2H), 2.37(s, 3H), 1.54 (m
wWQ@ros/10:098 (t, 3H) 0 MS (APCI +) 237 (MH) M SPCHBER2DO001513
235 (M1) Preparation 28 _
L/-[2-(2-nmethyl -3-nitrophenylgsethyl]- L/-propylam ne
(2-metiH3-fitBoteby)Bedtic Acidramading, 2.AMAIN plaPylam3RA)23085 AdRMRA), af.2eq), 1-(3-

ametrfarbnoft s St REb IS, WG ATAG, 122 ceppoupEppese G7sma
2.7mmbl {26 and sl eRmio (48K, & Bmmoh 2a9) e eombingg i BHF (&) and sired at r ¢
for 18haThesoventtvas canadved! @ vactio, andiie Relaaé patitidieMBEddean@attN@0mI) and EtOAC
SR AL o W A o
the prodyqf g5 PRI} arassPlid 4BPmg. 8% t h water (20m ) O extracted

wth EtOAc (501L) and the | ayers separated. The

 BTURRNE AR 8% DRI 58 DAL U A R P . v
(m, 2HRAG3 &i ¥H1 or omet hane (507L). The organic layers were.
M/S (ARORP23ITERH+)Ar i ed over MgSO4 and sol vent evaporated in

ive the product as a light brown oil (180ng,
M’S(Aﬁ@c%%?@@'lﬂ NVR (400Mz, CDOI3) d(ppm): 7.60 (d, 1H),

7.39 (d, 1H), 7.23 (t, 1H), 2.80 -2.95 (m 4H), 2.61
Preparbfion 38) , 2.43 (S, 3H), 1.48-1.56 (m 2H), 0.93 (t, 3H)

M%éAPCH 223 MH+ Preparation 29 0 _ _
N-[2-(2rmetpy)-3ppifrophenyllethyil-Mpreayiamines hy| | - pr opyl car bani ¢ aci d

tert-butyl ester L/-[2- met hyl - 3- ni trophenyl ) et hyl ] -

L/ - propyl am ne (180nyg,

di -tert-butyl -dicarh : N, @ dnmol  leq)

conbi ned in di chl oronet hane ( ) and stirred at r.t.

he QL] Ut W t er (50m ) and extr ed with "
BHs'TFLF?Eﬁﬁ%’r SiRE Ognﬁee‘ng% Hffﬂ??e‘t) h‘éaso?‘&}iﬂi % i BrQ?%@ﬁ%WﬁéB‘mphe"y')'N'
propylagetaride (438Ma Ny SmmOR i SKF s} anshthe orivdtre deatad v@ oaiox foFHB. The reaction
was all6vs 1616l 1088, Gliechsitlaif MedH £l HRNBIvefFerhd R h vaclo. 6M HClig) was added

o 0 DTSSR B0 R0, nE ST S 1t b s i weter com
extractgd] GINGIOAS (304L) drd fivFayersOehirated CDROR)ued(sp [apdr: was Badified by cautious
additionl &9 0.880- NiR- L B DH1B anMexttddled whth %Q%é 50?-‘?1’{% c?d%ﬁﬁ%m%ﬁa@(mmu. The
D2H) 3. 07-3.22 (br Sy >3 s S,
orgamcg]%e’r \Af@@_mfm_eg,zin@é ,ov%mgfg_)qu sglvent e(emorafe in g@q)uom give the product as a
light brgwhRTI(#80ma 25%)M Boc H+) Preparation 30 _ _
[ 2- (3- am no- 2- net hyl phenyl ) - et hyl ] - propyl carbam c acid

] tert-butyl ester
H NMR (400MHz, CDCls) 8(ppm): 7.60 (d, 1H), 7.39 (d, 1H), 7.23 (t, 1H), 2.80 — 2.95 (m, 4H), 2.61 (1,

2H), 2.43 (s, 3H), 1.48-1.56 (m, 2H), 0.93 (t, 3H)
M/S (APCI+) 223 MH+

Preparation 29
[2-(2-Méthyl-3-nitrophenyl)-ethyl]-propylcarbamic acid tert-butyl ester

o N/Q\/\N/\/
2 A

(o) o

_I_

N-[2-(2-methyl-3-nitrophenyl)ethyl]-N-propylamine  (180mg, 0.8mmol) and di-tert-butyl-dicarbonate
(180mg, 0.8mmol 1eq) combined in dichloromethane (10ml) and stirred at r.t. for 4 h. Diluted with water
(50ml) and extracted with dichloromethane (2x50ml), the organic layers combined dried over MgSO, and
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- -Methyl -S-nitrophenyO et hyl | - propyl carbam c acid
tert-butyl ester (160ng, O dmol), iron powder (70ny,
wa @4mmok7 2. 5eq) and NH4Cl (30ng, 0.52mmol 1. BEETH2005/001513
conmbined in water (1m) and EtOH (3m ) and heated to
80C for 18h. Filtered throughseCelite pad, washing wth
solvent EVdporatdulinivacuarmhesesi@nivay @sgowed in diueRcal flabh ehfoffHtdldhed on SiO,

connn BB g@ﬂﬁzﬁgmgﬁeégﬁme RlEchs M ddh SOMMY A9

sol vent evaporated in vacuo.to g| ve the product as a
"H NMR ([4odMH2) COVaD)@{gpn): 12607, 118 7#/85-7.481ONWR 167 0 Qbkiz 3H)C®Gs@3)48 (br m 2H),

oo S48 4 S e e st 1,

(t, 2H), 2.13 (s, 3H), 1.37-1.40 (m 11H), 0.81-0.88
M/S (AKGH) 228 (\Midbe M)S APCI + 193 (M Boc H+) Preparation 31

[2-(1-acetyl-1Hindazol -4-yl)-ethyl]-propyl-carbamc

acid tert-butyl ester KOAc (40ng, O0.45nmol, 1.05eq)
Preparation 3cet i ¢ anhydride (12QuL, 1.3mmol, 3eq) added to-

[2-(3-ar£i%cizﬁﬂéﬂipﬁﬁkn?n-ef@iﬂb%mw.a.c %&m&&.ba{yp@&é.c ar bani c
acid t

ester (125ng, O. leq) in toluene
(5m) and the mxtureh dto 6OCfor 30m n. | soanyl
nitrite (9QuL, 0.64 L y-added dropw se and the

reacti on heated to 6 far 18h.J The m xture was
allowed to cool to r.t. and dPTufed with 2N NaCOH aq)
and water (50m ) and extracted Wi Et CAc (50m ).
Layers seprated, and organics were dried over MgSO4
[2-(2-Methy-3sniitoplkeamy|)-ettndlmo@icadhamit wcid uert-batylgesier t1Bemgr 0.doaiol)agon powder
0
(70mg, %4@2@[‘9%&3 Cflgd NS Bom %@z m uhﬁ?é@fcﬁ@ruﬁéd M%té"ri“iﬁnl())%ﬁd EtOH (3ml)

and hegigdyo &pfor 18§ |Itrﬂ%tp glg'tgtlfgimt(éehtf)gagéﬁpgg Wi E lJ(rSIOmIl)Ca{lj}ld Isolvén’c removed in
vacuo. (K8 re@idad wasl dissdiveat- ip EQDaind Wradhed Tiith 10% wiv K,CO; (aq) (50ml). The organics were

e o 8L R TAET o e 5 Rl ¥ o7

(4.2m, 73.2 mmol) followed by pre-dried powdered 4A
'H Nmmbmlu}_ @03@19)@(@%)(@@& ) b.62N8, TH)X4.50-65S tbr i, 8H), B128E3BMor m, 2H),

erat T ur fl re
013 RRCAN S8 BudHEr i TER LA Tt RBa T R
M/S APGicTti3dMdive Hithne, and sol vent evaporated to give a
clear oil. This oil was dissolved in ethanol (60m)
ydrogenat ed over Pt20O catal yst (600ng) at a
Preparafiondre of 30psi H2 overnight. The reaction mixture
[2-(1-acetyd-1HHhdazoktyl)-6thplplopy|-carbamic abidtertdutyl estdr t he sol vent
was renoved by evaporation to give a light brown oil
(6.2g). 1H NWR (CD3QD, ) d: 1.02 (d, 3H), 1.14
(t, 3H), 2.56-2.62 ( y B¢~ (m 2H),
3.37-3.52 (m 2H ¢ "\N

KOAc (40mg, 0.45mmol, 1.05eq) and acetic anhydride (120ul., 1.3mmol, 3eq) added to [2-(3-amino-2-
methylphenyl)-ethyi]-propylcarbamic acid tert-butyl ester (125mg, 0.43mmol 1eq) in toluene (5ml) and the
mixture heated to 60C for 30min. Isoamyi nitrite (90uL, 0.64mmol, 1.5eq) added dropwise and the reaction
heated to 60C for 18h. The mixture was allowed to cool to r.t. and diluted with 2N NaOH g and water
(50ml) and extracted with EtOAc (50ml). Layers seprated, and organics were dried over MgSO, and
solvent evaporated in vacuo.to give the product as an orange oil (130mg, 88%). This material was carried
forward to deprotection without further purification.

M/S APC!- 302 (M-acetate-1)
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LRVS (APCI +), 104 (M+) Preparation 33
(5S) - 5- net hyl - 4- et hyl nor phol i n- 2- one
w@ B)s21@ehyl am no- propan-1-ol (5.7g, 55.2 mmol PCTEBR005/001513
di ssolved in toluene (60m) followed by the addition
of N-ethyldiisopropylamne (956m, 55.2 nmmol) and
Preparatiint®2l Dbronvacetate (5.0m, 55.2 mmol). The m xture
P’y 3  500C over ni ght The m xture was al | oned
(S)Ze@EQ%%r%gaé go?n temperature, diluted with water .
(100m ) and extracted wi thHEH2CI 2 (3x1 00m ), dried
over MgSO 4, filtered and so yent was renoved by
evaporation to give a Ilgh Nbr'own oi (4.99). This
materi-al was dissolved in CﬁZCIZ and chromat ogr aphed

To (S)4R)-Bdmih6-4Prdpandli {5gash. 5Cﬁimndi|§§3>lv€€'t ﬁcmem&%eﬁér@%om) was added

e SIS, G ST 5 SR b ey s

mixturecsiechatipery t¢m@&f@tuwemmhe Tow amrramaa fltefeg threugh egeeddd ieelite, the pad
washecmnth\m:h@fdme&h%n@,gﬁndlédlv%véﬂa%deto ﬂl@ QMI%} of Thls Jonl Q8s dissbied in ethanol

(60mi) %rgl@fg@ggﬁ%?ﬁ?veé'_ﬁ % éa”%yf@og@g) ?(?ha arﬁfsurqln}z@p& I@lovemght The reaction

mixturevds filtteRSth(QdBICE-PRg of Adboge\tdn) tfiérsepantaﬂasoem&éd by evaporation to give a light
brown&l'i_e@ 5- Met hyI 4-ethyl -2-(2-trityl -2Hindazol - 4 yI ) - nor

AL YR RN TR EN

(m, 2Hsol ution of 4- brono-2-trityl-2/-/-indazole (8. 5g,

LRMS(l@Cﬁz NpR{vHdea; preparation 3) in THF (65m)
mai ntaining a tenperature of <-70C.

(5S) - 5- et hyl - 4- et hyl nor phol i n-2-one (2.8g, 19.3 mmol,
Preparatio)33i n THFE (20n1 ) was added i nmedi ately and the

(55)-5-mBRGIL4- SRy WRPpIIINONERL t O proceed for 30 mins. The
reacti on was quenched by addition of water (200 m),

allowed to warmto room rature, and extracted
with Et OAc (2x200m ). The o¢rganic extracts were dried
over MgSO4, filtered, evap ed, and flash

chr omat ogr aphed t hrough Si eluting with a gradient
from 50% Et OAc/ Pentane to % Et OAC yi el ding 4. Qg of

| e !
(s2-efyliRngpBens B0, S B rRpes J5sBeS P ne-pap oo eskpy g addiion of
N-ethyldis@ropmlafnir@- (9o, 056/2 Avr(dd-dndinefity Bidrioacktate|(5.amy |55 2ahiyl). [The mixture
was heat8d Wdo*@gb&ﬂbﬂr Gfﬁ’\@r?m)ltm%l wéélaa%d(t& ?& 'to ?b]omsmjeratuﬂee%uted with water

rrin
100m|)( gg)exgaqm w&ﬂy Cj[lzgllg |(,'§)<:10 II zjngc} p\@ﬂM@medtheQ and solvent was removed by
evaporatioly to) givend [idh® biownZoilqh.ogy} TR matkri@rwal dissbREd inl CH,EL, @Y chromatographed

on an (sgcp %%bﬁ% &%S&ménzgmc),hro%atgg?gp“]yt ra&& §ioz column) with a gradient
elution from 100% CH,Cl, to 90:10:1 CH,Cl,:MeOH:NH,OH. Solvent containing fractions were evaporated
to give a golden brown oil (2.9g) .

'H NMR (CDCl;, 400MHz) &: 1.00-1.10 (m, 6H), 2.33-2.42 (m, 1H), 2.68-2.82 (m, 2H), 3.15-3.60 (m, 2H),
3.97-4.06 (m, 1H), 4.23-4.31 (m, 1H)

LRMS (APCI+), 144 (MH")

Preparation 34
(5S)-5-Methyi-4-ethyi-2-(2:trityl-2H-indazol-4-yl)-morpholin-2-ol
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and the reaction was allowed to stir at room
tenperature for 18h. The reaction was quenched by
w@edastieer of NHACI (10% w v ag) (100m ) and exeCEHDB20€5/001513

with Et OAc (2x200m ). The organics were dried over

MySH4, filtered, evaporated, snd flash chromat ographed

on an | sco Conbiflash rrpanl on aut ochr omat ogr aphy

system (12Qg Si Q2 col )

100% Et OAc to 5%veCH

solid as a m xture g Qi\sorrers M S .

(APCI +) 507- (MH) CDBCD) d: (ppm

0.8 (d, 1.5H), 0.83-0.93 . jl 01 (t, 1.5H),

2.46-2.99 (m 5H) , 3.18 ( 3.130 (d, 1H

4.77-4.83 (m 1H), 7.04 (d, 1H), 7.10-7.19 (m 6H) 1
t-butyllittiyr@ 21. 7M 28 pémtanel BR.8mY . 38T-mn7al 443q) was @c}d)eg dromse(td a stiking solution of 4-
bromo- 2&nt§*l9214 ﬂbaz%'é)(gs@ 1@“:3 r%mopqgi’%w'%gﬁtlﬁf 3) lrpf 1t k@nﬂ)lrﬁamtammg a temperature

is Selected from i s select
of <-70‘}Cr dﬁﬂ_ﬁ n'wgyfﬂ,ﬁthyh@?rmyhn-?@pe 19@2@,81@}] éﬂ a HFg@jlqgl) was added
immedicfeW and tﬁfEBaa(:ﬁdh@vaéaanwmdl tb prudeéd ol 30rmimd. ahé Irgactisreypasagienthed by addition

of wateré?%b q% ?u %EP' C?V‘QS Va}nl\'tenﬁ@%yré a%gs&%%twgﬂh '?—:tc%%z&:ﬁom) The

organic pytractspyers &fied; oyagr (MgSp@ filiereg) gyargrpted vﬁf@rf@ﬁh cgrgmatog@phed through SiO,
eluting Wil)=Pdridibnt idh 3086 BITACIPBAtdnY t 10034 EIOAE §ididing A dglof a pale yellow solid as a

phenyl, or heteroaryl; R3 represents H
m"‘t”reém’?&rég%%e)°‘sf"§é’|s wherein said (O 06)al kyl may be

M/S (AP 28hM-1)y substituted by OR8; R4 represents Hor (Cr
CG) al kyl; R5 represents H, nethyl, ethyl, nmethoxy, or
y; R6 represents (Cr C6)alkyl; . R7 represents H
P'epmg'f’“?% C 6)al kyl ; wherein said (Cr C6)al kyl pmay be
(28)-2- {mawdw)ql-z-yz-mwﬂ)-zﬂ+mdazelsi4-w)-tethyll-eﬂ1yl-anmphs.rbbam&m s each
i ndependently sel ected-£from OR8, phenyl or substituted
phenyl; R8 represents X(6) al kyl, phenyl, or
(CH2) phenyl ; wherei n -—-< 0¢ npans a 5 to 7 nmenbered

aromatic ring, contai from1 to‘\\4 het er oat ons,
sai d het er oat ons eac d nde I sel ect ed from O S
and N said heteroar

N &n]ally substit ut ed

NaBH; (1.2g, 31.8mmol, 4eq) was added to a stirring solution of (5S)-5-Methyl-4-ethyl-2-(2-trityl-2H-
indazol-4-yl)-morpholin-2-ol (4.0g, 7.9mmol, 1eq) in EtOH (80ml) and water (20ml) at room temperature,

and the reaction was allowed to stir at room temperature for 18h. The reaction was quenched by addition
of NH,CI (10% w/v aq) (100ml) and extracted with EtOAc (2x200ml). The organics were dried over
MgSO0,, filtered, evaporated, and flash chromatographed on an lIsco Combiflash Companion
autochromatography system (120g SiO, column) eluting with a gradient from 100% EtOAc to
5%MeOH/EtOAC yielding 3.5g of a white solid as a mixture of two diastereoisomers. ;

M/S (APCI+) 507. (MH+)

'"H NMR (400MHz, CD;0OD) &: (ppm) : 0.8 (d, 1.5H), 0.83-0.93 (m, 3.0H), 1.01 (t, 1.5H), 2.46-2.99 (m, 5H)
, 3.18 (d, 1H), 3.30 (d, 1H) 4.77-4.83 (m, 1H), 7.04 (d, 1H), 7.10-7.19 (m, 6H), 7.22-7.28 (m, 1H), 7.31-
7.40 (m, 9H), 7.50 (d, 1H), 8.19 (m, 1H)
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with 1 or nore substituents selected from (Cr
C6) al kyl, hal o and OR8, each substituent may be the

waame/1o902i f ferent; and wherein substituted pheeiB2005/001513

means phenyl substituted with 1 or nore substituents
selected from (Cl- C6)al kyl, hsed o and OR8, each
substituent may be the sanmecpimgi fferent; and

phar maceutical |y acceptable salts, solvates,

pol ymor phs _and prodrugs thereof, with the provi sos
tt?&f“p°LZ‘dF§ff®”V\Héﬂ)A is C=0, and when Ais C=0, X is H
and RLis (IV), then R5 canntxbe H 2 . A conpound
according to claim1 whereiff |s selected fromH, OH,
For CN. 3. A conpound agd gi ng to clains 1 or 2
wherein RL is noiety (1IN 4Y ARcon'pound according to
claim3 wherein Zis O RS g 6)al kyl; R3 is

sel ected fromH or (Cl- C6)al kyI nd R4 is H 5 A ’
bnpound according to clains 1 or 2 wherein RL is
noiety (111). 6 . A conpound according to claimb5

Ais sém%rdq,lo& N&r 6o (Cr C4)al kyl, optionally substituted b.y

phenyl o r heteroaryl. 7 . A conpound according to
claims 1 or 2 wherein RL is noiety (IV). 8. A compound

X is sefevtedifrdmri) nbethys,|etfiyOF, BLBS, €10H,8Hi, HalblSORR, ¢reorser,ect ed

from H and nmet hoxy; and R7 is selected fromH and

A conpound according to claim1 sel ected
@'ﬁﬂ?ﬁheﬂ b[O('QF@ fgrg)ulas()iepreyentsia pingphondurhphblis M-and j dbsent when A is C=0
Hindazole; 4-[1 -(2-ethyl)azetidin-3-yl]-1

'is sEte&tQ&' azol e, 4-[1-(3-phenyl propyl)azetidin-3-yl]-1

i ndazol e; 4-(1-propylazetidin-3-yl)-1 Hindazol e;
4-[ (2R) - 4- propyl nor phol i n-2-yl]-1
, 3- di Rydr gr 2Hd+ndol - 2- one;
4-[ (2R, )- -methyl 4-propy nmor pholin-2-yl]-1
, 3-di hy dal - 2- one; [ (1H i ndazol - 4gyl )Ret hyl ] -
L/ - propyl zﬂ‘m n&’ |1\/
4- (2R 5SR#5- mey ! - 4- et hyl &ermm i 2- yLbe
H i ndazol e; and ('V)
AVPRYIE 5S) - 5. et hyl - 4- et hyl nor phol i n- 2- yl]-1Hindazol e
10. A conmpound according to any of clainms 1 to 9 for
u di cament. 11. The use of a conpound
aggg?%feﬁtagte%(%%y of clains 1 to 9 in the preparation
of a medi canent for
R? represents H or (C4-Ce)alkyl; wherein said (C4-Cg)alkyl may be optionally substituted by (C4-

Ce)alkyl, OR®, phenyl, or heteroaryl;

R® represents H or (C4-Ce)alkyl, wherein said (C4-C)alkyl may be optionally substituted by OR®;
R* represents H or (C-Ce)alkyl;

R® repregen’gs H, methyl, ethyl, methoxy, or ethoxy;

R® represents (C4-Cq)alkyl;

R’ represents H or (C4-Ce)alkyl; wherein said (C;-Cg)alkyl may be optionally substituted with 1 or 2
substituents each independently selected from OR?®, phenyl or substituted phenyi;

R® represents H, (C+-Ce)alkyl, phenyl, or (CH,)phenyl;
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the treatnent of sexual dysfunction. 12. The use
according to claim 11l wherein the sexual dysfunction
wo goosal@2erectil e dysfunction or femal e sexual PCT/IB2005/001513
dysfunction. 13. The use of a conpound according to
any of clainms 1 to 9 in the pseparation of a
whereimbeleroamiemdans$ ai5 td M endniterld ARMELIOTNgG d@iﬁfaﬁﬁ@ffb?n Pto4 heteroatoms said

heteroaﬁ&%é%‘égﬂwdb%nqaﬁ@ g?[:t%? a0 {gﬁi N 2Sig %ettehoary? ngk() g? Sptiogaly substituted
with 1 qgymoge f'f@aﬁ@mecﬁqﬁﬁ%@r&)@m HﬁlﬁﬁncbOR each substituent may be the same

or differeatimaadlegener at i on. 15. A pharnaceutical conposition
corrpri sing a compound according to any of clainms 1 to

9, and a pharmaceutically acceptable diluent or
wherein. g\;tﬁtltg;ed phenyl means phenyl substituted with 1 or more substituents selected from (C;-

Ce)alkyl, halo and OR®, each substituent may be the same or different;

and pharmaceutically acceptable salts, solvates, polymorphs and prodrugs thereof, with the provisos that:
Zis O when A is C=0; and
when A is C=0, X is H and R" is (IV), then R® cannot be H.

2. A compound according to claim 1 wherein X is selected from H, OH, F or CN.
3. A compound according to claims 1 or 2 wherein R is moiety (in.
4, A compound according to claim 3 wherein Z is O; R" is (C1-Ce)alkyl; R® is selected from H or (Cq-

Ce)alkyl; and R* is H.

5. A compound according to claims 1 or 2 wherein R' is moiety (l1I).

6. A compound according to claim 5 wherein R? is (C;-Cj)alkyl, optionally substituted by phenyl or
heteroaryl.

7. A compound according to claims 1 or 2 wherein R' is moiety (IV).

8. A compound according to claim 7 wherein A is N; R® is selected from H and methoxy; and R’ is

selected from H and methyl.

9. A compound according to claim 1 selected from:
4-{(2R,55)-5-methyl-4-propylmorpholin-2-yl]-1H-indazole;
4-[1-(2-ethyl)azetidin-3-yi]-1H-indazole;

4-11 -(3—phenylpropyl)azetidin-3-yl]-1 H-indazole;
4-(1-propylazetidin-3-yl)-1H-indazole;
4-[(2R)-4-propylmorpholin-2-yl}-1,3-dihydro-2H-indol-2-one;
4-[(2R,5S)-5-methyl-4-propyl-morpholin-2-yl]-1,3-dihydro-indol-2-one;
N-[2-(1H-indazol-4-yl)ethyl]-N-propylamine;
4-[(2R,58)-5-methyl-4-ethylmorpholin-2-yl}-1H-indazole; and
4-[(2S,5S)-5-methyl-4-ethyimorpholin-2-yl}-1H-indazole.

10. A compound according to any of claims 1 to 9 for use as a medicament.
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1. 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. ' ' '
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 1 to 9, and a

pharmaceutically acceptable diluent or carrier.



