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| %1996 have reported that conpounds wt

WD 2004/ 099189 PCT/ EP2004/ 004609 Case 21776 METHYL

| NDOLES AND METHYL PYRROLOPYRI DI NES AS ALPHA- 1
wWADESalNB8¢#9C AGONI STS This invention relates to

substituted indoles which are al pha-I adreneré?%yEPmm4m0“m9
agoni sts, prefer- ably al pha-1A/L adrenergi c agonists,

and associ ated pharnaceuti cal conpositions, nethods

for use as therapeutic agents, and nethods of

@eparagsi on thereof. 5 Al pha-I adrenergic receptors

(1 nterchangeably named al pha-1 adrenoceptors) are )
MO T b R Aﬂ%uﬁ%fﬂ%Ltﬁfﬂiﬁ Eﬁfﬁis % hrrare AGONISTS
nmedi at e various actions e sy np I'C  nervous
system t hrough the blndlng of t he catecholanlnes

epi nephri ne and norepi neph- rine (NE). Currently,

several subtypes of the al pha-1 adrenergic receptors

Thés 1k1mmmntrdate£w stibstitatedWhddlés Wwihich gengsh t!ﬁ%ﬁeﬁ& B a%omsts prefer-

i e N fkc{%?%a%{]%g?eeﬁe Cefepasition:

. afdthodstfyr ik ﬁh&eﬂapaﬂﬁﬁg@ﬁﬁpﬁa{fmé@bds P REQThib REREE

_aI pha- 1L, in human prostate has been deterni ned.

‘ﬁ_ d,,reltge%%f e*ﬂ (rug;g{ctﬂe al ha I Lé%% Lener g%U&Q%Ptprs) are G-pro-
aedm emlqd@htmsmeﬁibm racdpa:frb thaJﬂ nidﬂﬁt@%ﬁ%@% B&lon§ of the sympathetic

mai_nt en nce of nus and al p
BEvBHEPERS tlineh TR ng of s che olﬁwaeéa@@eaﬁw and mapgpineph-
. nﬁe (WEB). | C(.‘MBdEnﬂl;r[ SeMﬁlySub’q@éd ofitBe 8B Yadtplergidf B8 tdR are known to

PR d B R Pnsh et behgustr P g Sr%algv&lv 23&%%& #lgha-1C),
hzl[zhgmgg);.ng yiphunCY, iFgert] Ira anstghkfe of a:?cl.ci:kﬁ & ug} él;.—l adrenoceptor for
Paeot F?fﬁe‘fﬂg’%‘ﬁ ZESLE b&ﬂﬁlﬂr %ats g ?“3 erggiredn Efqyveyer, the-gene for -

mmm@@@t flceptor sﬂlﬁﬁae&i&@ﬁ&&b be Gloh@dit @&@P W8fthoceptor

f subtype: selectlve cqonpounds’ may OWI

PREA TR thf PP SiRaRE BT RE Embp ypatledbheenalphimd adrenergic
ﬁﬁMBkﬁ(ﬁbﬂ &) incrlefdtmusile tERAMBE Rlwer %Qnﬁﬁftral:@ﬂecl%gry for urine

sel ecti vi
PR i W ORTANS thesTaping ArRELIES T8copiss Bnpasiand frgetotor drug

&é?rélo Héﬁﬁnliﬂd ORERICHOY Elestd) Buf] PRAH]By120Mb. RPN (h@s) Phar-
af e sel ecti vi ty for urethral over vascul

Iflil ‘EE’éC @éa@ér aqulling frmthespbdigisionst slphed qdmmamteme: have let to

thBaitRd tha Meléﬁﬁgﬁ{l of sBhirb& Qéléc[ﬁge X&flﬁ)%?dsqﬁay aAGFHnproved

st atés i.ncludin i nar ontl nence, ~ nas

tegfigest wikha | %\@xm;deayesﬁ;rdﬁaf@ﬁswdﬁaasguchset@ dBut. itRhanmacol.
#lsa9ydos #15989), Réxﬂeégéo}ged A Iﬁg&%mﬂa@? %&éa%‘cg PorARe o slpha-14

epr essi on, anxi et senli
reePteiaadse e desin extenbin the el}él@sllangbp(b@gmet therlpharid and alpha-lD

6Bt B0 ulima, and
F %emag §e§%cgwfﬁﬁ&ﬁlél§§%g€%& I|Ech di scl oses a
var i ety of al pha- 1A/ L agoni sts including sone

CGertaipa E}é@zéﬂlaﬁ@llstﬂ axgkapwin and ar@indidateddb b wsefnldn treating various di-
%04/ ERERIS EPg g%cgﬁ%ﬁ%gﬂasgi%oﬂgéggn, a1 dysfunction such as

ejaculation disorders and prmplsm, and CNS disorders such as depression, anxiety, de-

mentia, senility, Alzheimer’s, deﬁc1enc1es in attentiveness and cocrmtlon, and eatmg dis-

orders such as obesrty, bulimia, and anorexia, see, e.g., US 5,952,362 which discloses a

variety of alpha- 1A/L agonists including some 2-imidazoline, 2- oxazolme, 2-thiazoline and
4-imidazole derivatives.
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Urinary incontinence is a condition defined as the
involuntary | oss of urine to such an ex- tent as to

WIRsRMedgonygi eni ¢ or social concern to the patﬂcﬁ*zﬁpzoom{mw

Stress urinary incontinence (SU) occurs when

- internal sphincter does not close conpletely. The
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primary synptom is mnor_ |eakage fromactivities,

. SUREH @%@H@mcngeacenée@nrdgﬁnﬂh@qht inyoluntamilesg of urine to such an ex-
ltbdttas BObecBime c%@@&él@gn lantpg’EeQQHﬁ a.rg‘?n&n’anence
full bladder. L akage stops act|V|t1y st

81T escwissthendheiaterna splimetar Beetsmé nloseh@na@ yoFheopriman symptom

@glélg.tgcgq% LFSB%#L@EJ:Sy%u%g% co %EQF% ?191{5%1,,, lifting, or |

tevemstaglingithet apgly pptsysie0¢ A éﬂhlpiyd@nd Lsajnag@atgps Wiremathe activity stops.
R J1ts ff’qogtrkoprgﬁ{) Cﬁ%a’sfﬁétﬁreér?tﬂe' 3 ?%ntagd %q dmkﬁﬁan& rf:%ﬁarly exer~

non-sel ective adrenergic agoni s
reiprgsvomen birersomedegiecaf Slgent s have been enpl oyed,
W|th vary| ng success, to treat stress incontinence.

conS| (}H 6%? r gr?‘a‘f%ﬁablg e?agagﬁ e?nﬁﬁrgll %‘Pﬁ%%ﬁﬂr aﬁlrg%? Treat-

gnend 36th pheomacavseadeis [inited he the I(Se Qf pon-3dasive adrenergic agonists. Only

%%%%@&%é &)r %@ 1 calT%aﬁtg : Q&fe@etefi ﬁ{gfeﬁgl xkrl%{/saq'yﬁg success, to

mnme@pt:mm@nd 15 indirectlyby di spI acenment of
endogenous nor epi nephi i ne from synpat heti c neurons

R NG N S S P

A@id i@atlﬂdma@fstraispmn’mnaﬂx ehondbetoied. )l HM&@&I@&SE B0 (1989)].

R R el Sl bl B Ui s pacpprorsand

embk@é‘f bpdisphctrant oﬁﬁnﬂogmommeqmphmmnrfﬁmﬂmmpamhmlmemns
BUERANE S fint Sheebiepipi AR OH SRR TR Meweo

- didlegyt 11v82 M%mjngcmmoa loﬁkipha Iadrcemq&ptsdmasadkm:the smooth muscle

30t P s B8 el 5 en RSB b gt 20 1950

ievoltel eortentivaland e @tiase w)yistihpl almdumfresahm y). As a
result any desired therapeutic effect of these agents

TS SRRt BT PO c®, B ARy kot

bélemititp peeay tlee dlshadbsdretepptudenttypexchnidtgrthé m‘dﬁretﬂ aAntidss of these

ili to er a al | ffec

Bt Ao el rlphe 2o Rk ettt B e Gntral nervous
Bysteriy euﬁdlpézepharﬂ 20 ﬁ&casugaidyei&sﬁed ﬁﬁﬁ@eﬁﬁeﬁlfea:t @frthdsﬁagents may be
i nsomi a, Xl n Zl ness as.a resu thelr
et L A AP 3R S ER I Dol pieIeh he in-
efebetih ﬁvlca:mkbﬂeﬂﬁrel it Gbdealdpeident acy ihrsson lﬁﬁl@kh%ib]ﬂit}ﬁb%chleve thera-
curre ,ﬁval | abl e nedi ca §ﬁ there an unnet

%EY ReBge aa@@ﬁa?ceegﬁﬁeaﬁ% SSK 28D Hﬂeﬁww some
‘pﬁl@entﬁ@%er £en6 bphhrct Mibmadt, eRgER}ia6d W Riesd aspIreddld  thér central
desi rabl e. WD 2004/ 099189 PCT/ EP2004/ 004609 -3 In a

PFVORS SYStsELSUMWRRLASHORS. br ovi ded a conpound of t he
formula I:
Due to side effects and /or Hmited efficacy associated with the current available medica-

- ments, there is an unmet medical need for useful compounds. A compound having the

desired alpha-1A/L adrenergic agonist profile is desirable.
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1(R)mMR4 R 'Cl YXNR AR and

Rharmaceutical |y acceptabl e salts and prodrugs
t‘ﬁglz@é‘fo?g%erei n: m'is fromo to *4; X is carbOEPI004/004609
nitrogen, Y is a radical of forrmlaf uor R6 RNG

H each Rr independently is hal ogen, hal oal kyl, alkyl,

hydr e @l KOX cyap, nitro, -S(0O),Ra, NRaRS,
-n@@@éﬁéﬁ”ﬁw@EﬁﬁﬁﬁéﬁﬁéﬁﬁPﬁﬁawﬁyf tifpsmile it ed phenyl ,
optionally substituted benzyl or optionally
substituted benzylggy, wherg*n is from0O to 2 and Ra
and R in each ind dent girrence i s hydrogen or
al kyl; Ais -SO2- or*(( ,~MR2 is alkyl or -(CH2)P
NR' Rt where pis fragOlfo and R and Rd each
i ndependently is hydxSgerloR alkyl; and R3, R 1 RS.

~and R6 each independently As_Rydrogen or alkyl. In a
second aspect, there is provﬁded a compound of the I8

for&u&gall RARS (RRm \ N N A-R2 (Il) or a
pAA Radsacrially acsentelle adltsend prodrags therdfug t her eof
- S@vhedhigrein: misforom Oto4; each Rt independently is
hal ogen, hal.,oal kyl, al kyl, hydroxy, al koxy, cyano,
nfR 1§ ronsf &y 4Ra, - :

X is carbon or nitrogen;

Y isaradical of formula i, #i or jii;

R® R® ) .
o, 1o, 7

each R* independently js halogen, baloalkyl, alkyl, hydroxy, alkoxy, Cyano, nitro, -5(0),R?,

. -NR*R®, -NR*SO,RY, - SOgNI_(‘Rb, optionaﬂy substituted phenyl, optionally substituted
- benzyl or optionally substituted benzyloxy, whereni is from 0 to 2 and R°and RPin =~

. <achindependent occusrence is hydrogen or alkyl;

A i5-50,- or -(C=0)5

R* s alkyl or -(CH,),-NR'R? where p is from 0 to 3 and R and R? each independently is
hydrogen or alkyl; and : |

- RLRER%and RS each independently is hydrogen or atkyl.

In a second aspect, there is provided a compound of the formula II

‘ (D
' ora pharmaceutically acceptable salt or prodrug thereof,



NRaRb, - NR3SO2Rb, - SO2N- RaRb, optionally substituted
phenyl, optionally substituted benzyl or optionally
substituted benzyl oxy, wheredan is fromO to 2 and Ra
and Ro in each independent occurrence are hydrogen or
alkyl; Ais -S@2- or-(CO-; R2is alkyl or -(CH2)p
NR Rd where p is from0O to 3 and RL and Rd each
%&%ependently is hydrogen or alkyl; and R3, R4, RS
T®% each i ndependently are hydrogen or allyL Those
ski hd @emiguddHe art will recognize that stereoisoners

exist,in SOHE'COﬂE&éhdS of formula 1. Accordingly, . .
i i mdrpendently s drloaen halqalkyh alkyh hydewg allsigomens, nitro, -S(0).R%,

and _gregrel iR&so g]ﬁb,WCﬁl\ﬁ{"'ﬁb,i ﬁb#%ﬁ%uﬂ%mt&gﬂ%%ﬁmrgaﬂy substituted

compounds but al so the opt'i cal active ¢

wel benzxliar optérnally subitited henzglasyevinre ningomdhipdanbRoand R® in

for d%ﬁﬁ%ﬁ% 1 SSHGR; i.ncl udes al
taut.g%)gr?gﬂkc&r gr ms O ”tlﬁcéa' a%%ﬁ%%&%%s "M a third aspect,
AheiseSOs- pr dGE@9d a phar maceuti cal conposition

RonE gL B I RARE W Pln S ACH SELS R RAC colh ilependently i

phahydrogen oxalkilyamdccept abl e carrier. The discl osed
h hcal Si 1 han ri a
?ﬁg’g?e%#%a%f%&g%?%:dt#\gga%% ‘é%g;maa#}ﬁeast one

compound of forrmula I, or .individual isoners, racemc
or non-racem c m xtures of isoners, or

r eutically..acceptabl e salts or sol vates thereof,
T*{%Eeas"d e g Y e ’é%ié{‘a‘ SHECSERERITE! Earticerommpgnds of formula 1
ARORhRD M B8RPG R0 41 ?%@Mteﬁoﬁoh@rs%ﬁt&&ﬁen‘k isomers gnd includes not

enbodi ment the nmethod of treating a subject conprise

onlyd ASCATSIoBPP YIS b algo B bpticplcactivasoimpgurals o wdtlad ddisermmtle when tautomers of
theM3hBEundS oBibinfVd 13t Eshs e, il SRl RIL iﬁw]h}dgs ?ga\ﬂ{)rpg}ﬁ'fwslbf he compounds.
receptor agonist, a therapeutically effective anpunt
- of one or nore conpounds of forrmula I. In another
I egﬁfdinent,_the met hod of treating a subject conprises
1 3 fH5dASeset flieprg's Pepvided & phrwageuticel, powpositiell enempeising b sheeapeutically effective
am¥t SParl | _ LIhgan al pha-| Al L :
repepté?mﬁ%%%ﬁ?@%@géQgﬁ%%ﬁg%gﬁ?%%ﬁ%%gm%$F%% ?@%“éﬁ%ﬁﬁ?m”ﬂecmna’
ﬂlT)ﬁls‘tl‘i’Fed pleanmradealt qgmﬂ?sitfinmmls ichinite ﬁahﬁé@ieﬁticalﬂw@‘faaﬁve amount of at least
ast one. compouynd of fornula |I. The disease state may
one, 5901 r".“%‘f;"%&r’ﬂ‘g?; PriediNdpal Iamess racRmicAIr nogrRemic Bixtures of isomers, or
phagifacelcaltlyREdpRGIeis AR of Wil thefloR G adid Q0 1%{%?&%?&1% s%&%le carrier.
priapism and central nervous systen18 I sorders
-such as depression, anxiety, denentia, senility,
Al zheimer's, deficiencies in attentiveness and
cognition, and eating disorders such as obesity,
bulim a, and anorexia. In another enbodinent the
di sease state maybe sel ected from urge ircontinence,
stress incontinence, overflow incontinence and
functional incontinence. In another enbodi ment the
di sease may conprise. nasal congestion associated with
aller- gies, colds, and other nasal disorders, as well
as the sequel ae of congestion of the nucous nenbranes
(e. g., sinusitis and otitis nmedia). Al so disclosed
are



met hods for preventing or treating nasal congestion by
adm nistering a safe and effective anobunt of a

Swb) Bedpoe@apound to a manmmal experiencing or at ]
of experiencing nasal congestion. Such nasal 2004104609

congestion nmay be associ ated w tl-human di seases or
di sorders which include, but are not. limted to,
sedsBsher smbedighentithd miethiod of acating upedct c@BPiifedbdinhistering to a sub-

Vi Jedd hakiM-€Cdik | 1.1l penennial  rhiniti a )
vasonpt or’ rhieglg%itag? H lell%jafplseﬂage ,bYontfff?gEPmbﬁ“s“ﬁl?ﬂ%@b@‘%&eﬁo?
berggaith rdheypesivelly effeevarimbnmmos ous onexEE @Repounds of formula L.
congestion.(e.g., otitis nedia and sinusitis). In a '

f ogrdnRaRse : re .| rovi.ded use .af a conmpound.as .
def | ned ab%\?gd}n%%ﬁ%itﬁ%h%aﬂ%odﬁgjc e&g‘gg 3 Pulect CaRPEs e iRigjering to a
t Febleshhaving aodiseasaiitato mibieh inallivizaediby tryataleptaith A klpha-14/L receptor

fifth h ' e
adéggﬁﬁfi g%%lﬁaceééca]l g%fgc&vlsﬁltélf'flﬁgg%%% 8 { 6:%3%%11:[5‘%] m}?cﬁg}?n contain-

pr.ovi ded"a process
aliBg et leask enprarspamd affomnils [nGhe didedsé RgteanSORREHS wbhary inconti-

t X -~ 5 .- "~ RCN X.N , R2 L.
{Rnt ORI Borecetbe, LN R ction suchas gariiiprioorden and prispism,
n :apd@@ﬁp], Deohs §: Sfﬂll(m (Egendienttlbns siich Me@%ﬁﬁom,}% h@b&@;}&%‘%enﬁa, senility,
al itz 1Y, OXy, .cyano, nitro, - aRa, .. ,
e S e R P VB0 0 d ek o, PR fimgins ouch o
opbesiiabulymis st atonexéd  benzyl or optional ly
substituted benzyl oxy, where nis fromO to 2 and Ra

_aﬁgaxfg{h' I hdependent occujrence s hydrogen or

al kyl';. %&n‘?né@%p%?a 813?‘59 te m?&{’? %“-‘?%f%iiﬁo% geipFonypence, stress
NRIcRAtin¢TEe coverficer fncomitkrico ad Andtifial amdnBdeach

i ndependently is hydrogen or alkyl; and R3, R4 and R5

e ' tly.is. hydrogen or.alkyl; with an |
R ok St "9 SO isGR) cpneetion sociated vith aller-
" RERCPIZSH2Nzheruwhaed disor s, ias well ¥6ithe g@fielie ofkdestidd 6 the mucous
process nmy conprise reacti n% a conpound of the
'+ Ziembrapes (e. g, Elﬁﬁttmagj gtitis media). Also disclosed are
methods for preventing or treating nasal congestion by administering a safe and effective
- amount of a subject compound to a mammal experiencing or at risk of experiencing nasal
congestion. Such nasal congestion may be associated with human diseases or disorders
which include, but are not limited to, seasonal allergic rhinitis, acute upper respiratory
viral infections, sinusitis, perennial rhinitis, and vasomotor rhinitis. In addition, other dis-
orders can be generally associated with mucous membrane congestion (e.g., otitis media
and sinusitis).

In a fourth aspect, there is provided use of a compound as defined above for the manufacture of a

medicament for the control of a disorder modulated by alpha-1A/L adrenoceptors.
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R5 ,CN X Il NRs AA-R2 (v) whereinin, A/ R, R2 and
R3 are as defined herein, with an al kyl ene di am ne
compound of the formula R6N CH2NH2, to forma
conmpound of the forrmula I1*: 2004/ 099189
PCT/ EP2004/ 004609 -5 R6 (R) RARMN \ | KNR3 N A
~R2 I'l*. Unless otherw se stated, the followi ng terns
used in this Application, including the specifi-
ffg%&%% %nptclainsk.h ve the definitions given bel ow
PP DSt R grovidaq 2 prpsess S¥prmringhe corapemed fa dafiriedmbove, the process
caintisini@cadRRendegdotl 8f @8 forhiig vSi ngul ar forms "a', "an,”
and "the" include plural 5 referents unless the
context dearly dictates otherwi se. "A kyl" .neans; the
nonoval ent |inear, qbranchegdsor cyclic saturated
hydr ocar bon radi d %n t ,pg sol ely of -carbon and
hydr ogen atons, hayd e to twelve carbon atons
i ncl usive, unless i i cat ed. Exanpl es of

al kyl radicals inc it Rdre not limted to,
met hyl, ethyl; propyl, cx&lo?ropyl, i sopropyl,
i sobutyl, sec-butyl, tert’-bRtyl, 10 pentyl, n-hexyl, )

octyl, dodecyl, and the like.” "Lower alkyl" means the

whaexal ent |inear or branched saturated hydrocarbon

radi cal, consisting solely of carbon and hydrogen

Bt JFEOomAta 4g from one to six carbon atons in-

X! USMBon HP <@t herwi se indicated. Exanples of |ower
radi cal s°rncl ude, but are not linmted to,

al Kyl i
qtffﬁh i%y ,iemmi;tnﬂy i tbphgw,l halda?q'fa ratkyl; ﬂ:ygﬂﬁv; aa}am cyjnf’hnitm’ -S(O)aR%,
er. Yinadys Bt Y ent Y- - 15.hexyl,, an e . .
R e RIS, S OO S W L
hy dhenerd pboptiorsdly selbistibfted benylvxg)j whetanliofronfl @Bard R%nd R in
br 9“@ t ted di val gnt hydrocarbon radi cal of '
th%ge §q§%§%%§F§%ﬁﬂ%Fdﬁﬁﬁin%%?%&éEﬁ%y|enes i ncl ude,
Ay i, 06r €C=@Phe, net hyl ene, et hyl ene,
r2: gs a‘iﬁﬁ%} %Pﬁtjphﬁll{eﬁfw}aere p is from O to 3 and R® and R® each independently is
hydrogen or alkyl; and
R®, R* and R® each independently is hydrogen or alkyl;
with an alkylene diamine compound of the formula R°NHCH,CH,NH,, wherein R®is
hydrogen or alkyl.

The process may comprise reacting a compound of the formula v:

()

- wherein m, A, RY, R? and R® are as defined herein, with an alkylene diamine compound of _
the formula RsNHCHQCHMZ, to form a compound of the formuila IT*:
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_carbony am no, am nosul f on

propylene, 2- et hyl propyl ene, and the Iiké._20
Akkoxy nmeans the radical -O-R wherein Ris a | ower

“@J%}X gdi cal as defined herein,. Exanpl es of glr}&%%momog

cals include, but are not limted to,
et hoxy, 1sopropoxy, isobutoxy and the Iike Alkenyl
means a |inear nonoval ent hydrocarbon radical of two
to six carbon atq 4qQanc héd nonoval ent
hydr ocar bon radlégﬁhmf thnee tolsix carbon atons,
contai ning at | east e~doubl e bond, e.g.
et henyl, propenyl 3 \Thgyike. "Awyl" means
t he nonoval ent cyd A OFat. si-hydrocar bon radica
consi sting of one o nvi-fﬁused rings in which at
| east one ring is aromatiac in nature, which can
optional |y be WD 2004/ 099188 PCT/ EP2004/ 004609 -6
substituted with hydroxy, cyano, |ower alkyl, |ower 1=
al koxy, al kylthio, halo, haloalkyl, hydroxyalkyl

Ndlese otlﬁhlﬁﬁé(étﬁ?t@ﬂﬁﬁ@ ¥llo 38ms é.l;e‘&ﬂl &1 A hcatwn, including the specifi- |
bonyl car bonyl a

dlalk§HﬁH1 an1nocar
W" havg ef GHPEtORS ch Bekowe It Igﬁﬂ/b@moted that, as used in the

. @ ¥t @HbP BDHe.2 pPéH R $lairt, h’:ﬁé ¥h$8arl ﬂﬂﬂh@%ﬁ e, Eé?cmlh?sindude plural

arrl radlcals i nclude, but afe not limtéd t

undesg, HP%VFt ﬁﬁbﬁ@ﬁ?ﬁsoﬂwﬁﬁﬁyl anthraqU|nonI,
and the like. "Heteroaryl" neans the monoval ent
A&Whﬁe@n§ﬁ1’é Q&ﬁw’}ﬂeﬁt I'h?egi' GRkndRay | bf‘gfcﬁ’é"ﬁtlﬁﬁteﬂ‘?ﬁ&rcfcbfggﬁ radical,

I ncQr por g ope, or three héteroatons wt
&(ﬂm c&hoR %@Yﬁrpg%@tﬁm&@ymgémm 0 tomekvn rtarbon atoms

WHIEeCaile Bﬁle?@ﬁé Indidigeds qﬁi{ﬂ 18 r&cﬂcﬂé’ﬂEﬁ)& but are not

ya | ower al kyl, | ower oxy, thi oal
irawéﬁ%wle ﬂy@hﬂxwpxly FYCIQEIPPﬂa w%nrmslym;drwc-buaﬂntmﬁ«butﬂ
b -amn nocar bonyl ,
2 llfﬁff ﬁrﬂ&%c’&ﬁ %(ﬂcﬁ ;%( sul f onyl am no and/ or
gﬁkyl- syl fonyl , unl ess ot herw se indicated, Exanp
ovrs elkyh anens theanengvelenhlinese or branechedrsatusefed hydrmrb@n radical,
Ednsidinl géléi? |0Yl:arb@ﬁ( QE(P}LKV/ O%ér{‘étaﬁ:@l ﬁﬁlvma n?%h@%l suf carb?n atoms in-
ra pyrid gui nol |
Figigeiomdsiss w;wrwmnd@at@dy Exarnplnmﬁlhw hyadicals include, but are not
Renzathi
enzgyﬂfgg%IQQHﬁbeﬁﬁﬂgg?%ﬂﬁﬁﬁﬁ¥%agg§ﬁ3%?%?ﬁég+§%§iIkpaﬂyLn-
eobagdidlikequi nol i nyl , 15. isoquinolinyl,
quinuc{idlnyl naphtyrldlnyl and the. I|ke

ﬂﬂk?’ﬂsn?é*‘ 'ﬂé&ﬁy 5 | A Cfﬁ‘% e;ﬁ‘g%ﬂ‘rﬂe]ﬁ"é hy%%k%gl E@]I%m%f Bné t°'0 é’f{'carbon

aryl group

stam;roaﬁéamb%sﬂmr@md vaedmt&l}fﬁmm@a risbienl D‘éﬁxrc@o satfcarbon atomns.

Shesmipr et by SRR o LA T B i

PﬁﬁﬁhmgéksmﬂwhﬁﬁméﬂEBMQt ron1a|ky| optional |y
substltuted phenyl, or -C(OR (where Ris 20 hydrogen,-

it Df@%ngﬁ% lfydﬁcaé agLm cbvhe?%lﬁi@a M Rrer gﬂ??ra@lcﬁyis AR herein.

r oxy, OXYy, or o
E&ﬂb@ ¢St @E@XbmdmaIS)mclNﬁ%éms precicft ﬂlcmﬂeﬁyq mdftbom etimoxy, isopropoxy,

. Q#K%J des, e.g., cyclopropyl, cydohexyl,
lﬁgﬁ cyé%ﬁexy 4- car boxycydohexyl , 2. carboxanldo- (

cIohexyI 2- dlnethylan1nocarbonyl cydohexyl, and the
Lﬁ{}p@yl means a linear monovalent hydrocarbon radical of two to six carbon atoms or a

branched monovalent hydrocarbon radical of three to six carbon atoms, containing at least

one double bond, e.g,, ethenyl, propenyl, allyl and the like.

"Aryl" means the monovalent cyclic aromatic hydrocarbon radical consisting of one or
more fused rings in which at least one ring is aromatic in nature, which can optionally be
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"Cydoal I cyl al kyl " nmeans a radical -RaRl where Ra is an
. al kyl ene group and Ro is a cycloal kyl 25 group as

witlob ) erein, e.g., cyclopropyl nethyl,
cyclo%&&%ylethyl cydobutyl met hyl,  cycl obut yF&E§FR004/004609

cydopentyl net hyl , cycl opentyl etehyl cycl ohexyl propyl ,
3- c ydohexyl - 2- nethylpropyl and the i ke. "Hal ogen”
S mﬁme@mthéardswmaménwmmyu tower, alkimxgaticylthind, aielo, haloalkyl,

gdlgg Héflﬂé%é%£&g s sugsékhhe Io ﬁ%éﬁ%éPPPgﬁubOHﬂ

hny]g@ur@m @mmosnﬁmnyl alfagdamaton m:ﬁca Sndief hlivpleuthlede, unless

PHATHE Sy arJP PR, of 51 SR iRl Bt 78 bR D, phenyl

neplithplobiphenflyihdard], anthraquiifiblyiand tetiike |
2,2,2-trichloroethyl, and the I|iKke. V\D 2004/ 099189

e B Bogofalell A Yk SpfFR raes g or more ings
reogporatingusapr@ o1 dfre@hé;gﬂohmms wghtntncthi: ﬁng (tthloktglefrorh witrogen, oxy-
i,O, an
- B S P ah Boncl e b P R e v s ower
akkoxy, Ithmdk]{r]aha:lz,lhalcmﬂth hjyd.raﬁydlkﬂ; m&d:l iﬂkd&;ﬁ/lcﬁrbonﬁ amino, alkylamino,
B o) PR B e RS LB S endor allol-
tlﬂﬁ)nlyl kleléss diﬂhaiukspliﬂditatéﬂ. Eﬁ&i}gledcﬁf&eﬁe@@h l&hd.tcﬂRnBiude, but are not
| n a R’ ach .l nde
B P 41000 FroaBhh CRETAlY Beahae Coasear Pyl dprael prriciny

qeitbbiaylsisoquihalibg], beuofiayk b&@iothlbpﬂéﬁyﬁ(ﬂ’eﬁzbthmpyranyl benzimidazolyl,

gl 5 %pﬁg' bgw;&w;%t D am o. dl L{gﬁﬁf lsozndolyl qumoh‘nyl |

.lsé«inkwylbhmsrl,npﬁmhcmdmyl ha gint nena@@a el -S(O2NR R

wheréin"R "is lower alkyl as defined herein, and- R'

PR A o U R

to net hyl am nosui f onyl , di net hyl am nosul fonyl, and the

"Cyicloalkyll'm&aik ¢ b&ufaft@fmbﬂ@?aﬂmﬁ Iﬁ@dﬁd&&bbﬂdhcﬁ@dl of three to seven

D€k R LS meg ne SRR nay et red Sidepiept pith Sne, two, or
{hired ?Jﬁzhﬁleitﬁeﬂhyé%%é Ik Qrkyl, OFﬁﬁhnﬂlgrns;lﬁﬁﬁtﬂielﬂEhlﬁ:@;ﬂydram(O?R (where R is
BRf st ki Btoal I s b sy B ROB A KA G ek ylamini, hycroxy,

ooy fudcp e ol o

TFRp GFHAT REGTTE DRI B AT S e PR oRamido-

‘Jgulohaiye Zlﬂﬁnéthmrhﬁﬂcirﬁonﬁ—d?ﬂ@h@i‘ﬂ &fnl¥the like.
hydr oxypr opyl, 3-hydroxypropyl’,

thyI) op hydr oxybut .
b’ﬁ%ﬂ%@% Tfans arwgf o&% LQWE R 25 an allkﬁlﬁ%l? B%Yp @B%W is a cycloalkyl
ehpdg @éﬂtre&heféy:ﬂ@ >g % 1 &cﬁﬁ%ﬁwﬁwaawﬂyzmetbyi
4- d| ro CPutyl drox t
c:yclobu I q)/ opentylme yl cydopentyle cyclo exylpropyl, 3-cyclohexyl-2-

methylpropyl, 4nd the like.
"Halogen" or "halo" n:ieans the radical ﬂuoro, bromo, chloro, and/or iodo.

"Haloalkyl" means the Iower alkyl radical as defined herein substituted in any position with
one or more halogen atoms as defined herein. Examples of haloalkyl radicals include, but

- are not limited to, 1,2-diftuoropropyl, 1,2-dichloropropyl, trifluoromethyl, 2,2,2-trifluoro-
ethyl, 2,2,2-trichloroethyl, and the like.

o~
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hydroxypfopyl,'preferably 2- hydr oxyet hyl ,
2, 3- dihydroxypropyl and 1- (hydroxynetbyl) 2- 25
Wi diRnyaksy! . " Hydroxyal | cyl am no means a radi
-NRR wherein R is hydrogen, alkyl or hydroxya f Pﬂmwmumw
and R is hydroxyalkyl as defingd herein.
Eﬁgyrocyclyl nmeans a nonoval ent saturated noiety,

thi¢ \1geasr thawadicel SRy wkereinRys a lower adlqﬂ patial dsgefioatherein.
t sen. fro tro
ogennnéiﬁ sul 3&$%Bﬁﬂg%ﬁﬁﬁgr Vﬁagﬁﬁyodgnﬁﬂumand

oﬁe Bal | y s.ubst ituted as defi ned herel n. Exanpl es of-
het erocyclyl noieties include, but are not linted to,

g‘iﬁgggleégﬁildgll’ r@]byelaﬂé ﬂl%r az 1 %{)’E}r %glﬁ%ngg 153 ]]Bgr[a @1{)'1 rafﬂgal as defined herein.

lepa aﬂwlﬁmuazadmgals ingdyde, birthiraybt limitad e, metM@mino, (1- -ethyl-
gy%gggglaﬁghggzoo4/oo4609 -8 dinyl,
|soxazoI|d|ny nor phol i nyl thlazolldlnyl

isothiazolidinyl, quinuclidinyl, qU|noI|nyI
%e}lﬁﬂﬁl@m% ymeanbﬂwzadmd sMBIR)| wherkinRiand &' yﬂeuedd;muependenﬂy lower

tbegl% ahydr of | U%Mf %]ggrﬁéaq@ﬁ%ln%dlﬂjﬁg#w ?JSQ% gut are not

thﬂﬂ@qﬁ;tp@g}qﬂm}@qohm tethyfinoinb ndikthiylatreinb, dﬂﬁl—meﬁbylethﬂ)annno, and
tht gor phol i nyl sul fone, di hydr oqui nol i nyl,
di hydri soqui nolinyl, tetra- 5 hydrqu|noI|nyI
tetrahydrlsqu|noI|n l,, and the Iike. "2- Inldazollne

pyutfopyl) meammitie tadicatii I PHNR' RH—WHBrdﬂRbis-l&wét'aﬁcyl as defined

, \gegi:e%lﬂ HBYD ?%@Eﬁﬁ%enso?r ; Ce;} E@égpﬁﬁ fi¥ed 1B Examﬂte)s & aﬁcylammosulfon—

si gnat ed
thlcﬁad@abz@ Rrewydthioited|ts methyirdmpedifonyR dymasaylhﬁﬁnosan@hyl and the

‘- 4ke- di hydro-1 H-im dazol -2-y1 10 .nethyl ", which maybe

15

20

25
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used interchangeabily, mean the noiety designated by
the structure: NJ It is to be understood that the
selfonyirgning” mepms thardicaheN S§@)R’ ivtirbizRY is owerRlliyds defined

ReiASS he {

2-inidazo |egte){ﬂ§k¥1 &%8@ nylpﬁlélgsﬁﬁJaBe H%&E‘Btegltf’ mhgfsulfonyl-
?@s‘ﬁhaﬂﬂb @lﬂ)rlsmmlﬁaﬂdiﬁehkm sm' means conpounds t hat

have identical nolecular formulae but that dlffer |n

“ﬁﬁdﬂﬁ}aﬂ??a@%%%gg ﬁ%ﬁ&ig#%teaﬁel r %ﬂg{lﬂ 9‘&’ erflé’“ oneor more,

PEehlg op dwodir tiree hydarotyfmoaqur, pl‘tg&ﬂﬁdrﬂaaﬂhe 54184 EarBdOHBm does not

R TR A TN e
togl 2&3’%@3’1, Qﬁhydrcséypm@m 3&tydragpropyh I’.[S(h&ﬂ@ky%ﬁglryll) -22—methy1prop—
PRI e IR at b ﬁéﬁﬁ%%?%%ﬂééﬁﬁl”&r@ SR Lat Bifroxy-1-

maammttbﬂé@w Zﬁedlh;d:tmmrbmqﬂ droybatl end §~(Eﬁir9§ﬁﬂnéthy1) -3-
neans a. Cco n
b oS BBty 4R P BT By 3 Prans! e Brosymetbyl)-2-

hydroxyethgt.ns of opposite chlrallty and may exist either
as an individual enantionmer or as a

"I—Iydroxyalkylammo means a radical -NRR! wherein R is hydrogen, alkyl or hyd.roxya]kyl
and R' is hydroxyalkyl as defined herein.

“Heterocyclyl” means a monovalent saturated moiety, consisting of one to three rings, in-
corporating one, two, or three heteroatoms (chosen from nitrogen, oxygen or sulfur)., The
heterocyclyl ring may be optionally substituted as defined herein. Examples of heterocyclyl
moieties include, but are not limited to, piperidinyl, pip erazinyl, azepinyl, pyrrolidinyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazol-.-
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m xture of enantioners. A m xture containing equa

amount s of individual enanti orreri c 25 fornms of
“%%Qﬁégg{?gchi rality is termed a "racem c m xt U8 epaY04/004609

conmpound that has nore than one chiral center Eas

2n-1 enantioneric pairs where-$-is the nunber of

chiral centers. ounds with nore than one chiral

@mspowmlsma@ Ylh‘émazahdmvﬂdxsvﬂnhmhdldﬂaqmﬁuémknyl qiiinolingl,

q&Ir gg%oélgﬁ Zlorﬁrg{r%%ﬁrihh%ﬂr e&hﬁah% r a Ot]%:lg% ql%fné’? deggogzolylidingd, di-
iy exadaryl, tethahydtafmabidiigrieopyrasd, tbteal:qfklmmm:irqi itrieshotpholinegl, thiamor-

e T R T ———
Aydraquinelingh titghydtisogninolifidy and thelike ar r angement in
space of the substituents attached to a chiral

(3 gnter
o2 ktaothe, USSR 91 RSl - R T ey b used
geth:réunngeablm megf theammictyldaggiadedipithersahagre: [ Cahn et
at., Angew. Chem Inter. Edit 5:385; errata 511
- (1966) ; yCahn et al., Angew. Chem 5 78:413 (1966);
Cah ngol d, J. Chem Soc. (London) 612 (1951);
Cah ., Experien- tia 12: 81 (1956); Cahn, J.
Chem Ed'ﬂlc 41:116 (1964)]. "Tautonmers" refers to

arr ange@%nﬁ’ppﬂgélelnsﬁ%f@ g g&??%ﬁf &n&ég ‘%LW‘FQE&H “imiflazol-2-yl-

neephyd”, @dridH by bermged Goegrhamgablef mEnf thd hsoiéty dedigraitdd by the structure:
groups that may exist in tautoneric equilibrium It is

to be understood that conpounds 10 of Fornula | maybe

ted as different tautoners. It should al so be

under stood that when conpounds have tautoneric forns,

ric forns are intended to be within the

scopeNqf _the invention, and the naming of the

conpounds does not exclude any tautonmer form

" Optional! or ptional | nmeans _t hat the subsequent |
%Féogal’-rl?@deaieé%?f% &éﬁb&dpeb%bpaﬁée 2- @@g ylmethyl
ﬁﬁmmﬁer&hy}@;ontaﬂe AR TIR! fefs zmw&ﬁw Imethyl in-
ahg the event or circunmstance occurs an |nsta ces
Adgall suchiresomgnes fagps. For exanpl e, "optional bond"

means that the bond may or may not be present, and
UbGtherife" HeSRchRIpoRAdd thet M@ﬁ&h@ﬂ&&maﬁm@hﬁm%m that differ in
%@ pl e bonds. "Optignal |y substituted’, when used in

JHEYTS OF Hif srrteamee gf lgn ndingpfaheir atomssrig jhe arrangemenydftheir atoms
ZGpabe I RENRS Wat difef in tﬂggﬁﬁlgeﬁiEHYBf thelF8RS; @ palee termed "stereo-

or het® ?P

phenyl benzyl, benzoyl eroaryl, rocyc

| IipgR' Sterngisosed thet ara bet Mimekitageefinas daptheyangittmedridiastereo-

568meRY andURSLdildHeaL §1at n%ﬁl%%%pg% egtgf.r& mages are termed "enan-

‘subst | tuents selected froma

BorEEal K ypmEEtiges opiécabisemens léxyqarbdM¢m>&ap@Idk@tq fomahonidentical sub-

- Rith&fs }sqy 2 QMQEngﬂter'al koxy, am no, acyl am no,

nono- a - am no I'-al kyl am no, hal oal kyl,
nal oal koxy, heteroal kyl, -COR (where Ris hydr ogen 25
4ihixpl comsneirnd” raeans hepippaIkd/ With ong ORmRre FhiraboaRer, ithas ewo enantio-

Relis f@&s'o@%ﬁ?@s&te%ﬁ%ﬂ?& a%?n%ﬁg.%ist it a %.nl L 61 d al enantlome:r orasa

|ndependent and rog
mixkyTe of enentisghirg. | A n:g}y:gj,‘mpkganmg equal amounts of mdlwdual enantiomeric

forms of opposite chirality is termed 2 "racemic mixture". A compound that has more than
one chiral center has 2™} enantiomeric pairs, where n is thé number of chiral centers,
Compounds with more than one chiral center may exist as either an individual diastereo-
mer or as a mixture of diastereomers, termed a "diastereomeric mixture". When chiral cen-

ters are present, the stereoisomers may be characterized by the absolute configuration (R or
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al kyl, phenyl or phenylalkyl), or -(CR R )a CONRaRb
(where nis an integer from0O to 5, R and R' are

wosRReagant | y -hydrogen or alkyl, and Ra and
|ndep}g§nb3ently of each other, hydrogen al kyﬁq’cquﬁ?f’zowomsw

cycloalkyl cycloalkylalkyl preenyl or phenyl al kyl . 30
"Leavin oup” neans the group with the neaning
i@rvérzftryerassbwhae e@hﬁ@utittdﬂ refens toskmiﬂiteigbﬁlent ins ace of the

BB o AR D B e e

gqogalésraum Bllgdmkeﬂlmt ataoﬁlamoé withthé 8gutme RhloHQ&HN, Ingold and Prelog.

ﬁe&%gn es ul@’F‘g‘{%: oxy gﬁ&# %% ﬁ’gfﬁ%&’?l ?fgﬁﬁ)o frapn gt al, Angew. Chem.

yéridé ﬁ%D,fCaﬂi@aﬁﬁ Dol QJIBI&nE’(SHcM&éﬁ)CHMQ%l) ;Cln et al. Expenen-

gﬂhar o %%yf&?nwl ‘gﬂg ‘?@géﬂgst i tut ed benzyl

oxy, |sopropyloxy acyl oxy, and the like. "lnert
Tganm:rsé otfere i torapouhids evhiosesatuctures diffeamarkisl Z i @iﬂ@g&nent of

. condi ti,ons,of ...t1he reaction
' 3 escr bg{l%E{C% e%*gtn GHEEPS FeR e S FH=- ?H’&’IPBH‘?‘?‘?Q’ f£ Squla I contain
exaupsitiemt nlm'rexxahm tautbriesik wguitibriaget R toibel@derstood that compounds

LR L BB i oa s et R e bt i ootdariacd tha

siihen hympeummavetahwmeambﬂhe ,a]laé‘tﬁbﬁh@ﬁc forRls B inteBHBY fo be within

et ane t hanol nol ropanol, iso ropanol

B8 O o R o b Be gy B FELbe caifgORHD dobient dadtds soy
specinél fodmt 0 t he contrary, the: sol vents used in the
reactions of the pre- sent i nvention are inert

Ive +10." Phar naceu acce bl €' means t hat
oSS Sor R RS R b B A ant or crcumstance
mmnéado:rbt bbdir, angl thenhe déslcivipﬁaﬁ Ehcl TR PR bes wHRRIthe event o
neith bi ol ogemf.l ﬁty nor, o wise un-_desirapl e and .
PR RO i hn &S do DE R RO B eaTHar ppagnal bond
wizhhs that fhe ﬂiaﬁld ﬂﬁ? bﬂﬁﬁ? Wrot bé prtkertSahd thattha HERGHMSA GRlddks single,

@ﬁﬁg E%PQIFB conpound neans salts that are
8?1 < . 15 accept abl e, as defined
herei n, and that possess the desired phar macol ogi cal

mpmouaﬂy subfstitut@l", Pidned &OROERS0N WHE PariB] JhenyInCLUgS!", "benzoyl",
,alts forg]g'il W t |nor anlc adds

%eﬁam rlq ﬁl tion
43& +RFd LR Tagaas n7Hchagzod hteroRh ot
Eﬂd‘oc}‘ﬁl}ﬁ fhichael eptidialp E’E&Ehﬁe&ﬁidé'peﬁ%ﬁ '{’Qﬁhlohg fo fo substituents,
wi th organic acids .such as ace ic acid
e aee ?r&woceaﬁﬂsaue%wtegreé q;ra b eedpaliohicclagliglalkyl, hetero-
Akt ,a%g},g - -
I u{:o}ﬁe %%lylcggoeﬁlﬁ@ ucom c }S{ %d s 0, mono-alkyl
33?15518 ﬁlrfgfq’ 5 y]%?& ngyc @féqog]kyi -COR (where R is hydrogen,
myﬁ@w&tﬂﬁaﬁﬁml Q(tttz’Ras? Légdx@%&e g%dau iTBL& £oRY @5, R and
| ﬁ%rﬁémf@eméeeﬂv ély@f@g@l omﬂkﬂmrtd R és heydragen e reatloalisyl, cycloalkyl- -
C{S}i}hﬁ cﬁ%@mﬂﬂkﬁp o D{@R’f{d}j -C6& aﬁwcvﬂf&?ﬁig anIHEEL % Em 0 to'5, R
aC| tartaric | uenesul f oni

Rwe%rﬁwdéeetdee EbYCh‘OUW allnd, and&andR°28e, {iAepsdendy of each
JREBAY oqmg f&g&&%ﬁdmﬁ?ﬁﬁéﬂﬂ&ﬂﬂ}ﬁyﬂﬂ&fm

conpound eith

"Leamg group” means the group with the meaning conventtona]ly associated with itin
synthetic organic chemistry, i.e., an atom or group displaceable under alkylating cond1~
tions. Examples of leaving groups include, but are not limited to, halogen, alkane- or aryl-
enesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl, benzenesulf-
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by a netal ion, e.g., an alkali netal ion, an al kaline
earth ion, or an alum num'ion; or co- ordinates with

Wi kol %@ 30 or |norgan| c base. Accept abl e orga@,%ﬂ%%omog
[u

i nc i et hanol - am ne, ethanol am ne,
N-net hyl gl ucami ne, triethanol ab®Ae, tronethanm ne, and
the like. Acceptable inorganic bases include alum num

topgilosy. tdsyloxyadrel ﬁhmntyllxoxiy, cithaltphopdtinsgoxopRendiy ertestde] benzyl-

T s O

accept able salts i ncI ude solvent addition forns
("berveargegy saventt grsirakt sobvent n{eens $heoplves) inag uddérithecbnditions of

A P S S e
ad(aerm, atit E,lttsmyémfmnsnm-mxﬁahmmmmmmﬁ;m methylene
ilofide oD URRR DI afie Akftco MR RS B iyt acetaty, peetone, methyl
teﬁzlyl Mone,methian&,leﬂtamol Qﬁopinolsmﬁpml (tpioteaﬁbktml dm}l:ane, tynchne,
S um Ol val es a solven
S fueiRe, Uity A ARIRCR by, R soOGS ol g e ARG Of the pre-

net istention Brecihexewltrentc amount s of sol vent. Some
conpounds have a tendency to trap a fixed nolar ratio

| i lid
PR AP A8 o 15 REEGF ashiin pEoein € Bhfppacemtical

: Smrlnpa:tmoﬁ dIalnBcgenerahy dafs;iﬁaﬁ-eoxwmﬁd nteinheﬂﬁblmgtﬂill}d m®r otherwise un-

AR erdpdedS il ihip ™ Al RnreRoibr =i s homgp gharmaceu-
_nm:ldexsml es of water wth one of the substances in )

which the water retains its nolecular state as H20
able to form

%%ageuncé?yoz&ﬁp bl%galt?' el fg%awamﬁ&%gs salts Rt Ae prﬂoaxcrgaceutica]ly y
phapablobodificad hyreinnaat thuﬁpdswsfﬁh&fdearﬁbpﬁmm&blu@&aﬂ: Bctivity of the

nust e Vo, by bi ol ogi cal
P?IETPEI%OIBPO'E%ZD?IJW’F@}E 3%&“%“%[1b] ect after ad- m nistration
mtamcbaddmﬂmt@ B@gjed ahﬂﬁmgg&m\t ecitlosuvhafs htztlmﬁ)cm@ﬁﬁ @cti@,d:ydrobronuc
I r.ta pr.oduc e €Sl cO
| tl?»e*&ffﬁﬂeﬁaé»r%t&gcaa ﬂwhaeategﬁeaﬁﬁtﬂﬁ g foted with organic acids
picbPe kestichyid] beremlshilforig a@dﬂ%eﬁio&&&tﬁ.ﬁl léP@tllfb@iJ’a&hd atnchaad
Prese nt. oun 0 rmuj a I.n suyc
gé\%a%&ffﬁ% eﬁ H‘ﬁ%ﬁﬂt‘:@ azltla'ﬂégtow% 9ok RS- BltapyG grid, glycolic
Eﬁd@dﬁ@@ﬁ ]i’t@m&@ideﬁuh &ﬂﬁ?@ﬂﬂﬁsﬂf&ﬁ@%ﬂﬂ&cﬂc@@i&uﬂxﬂac acid, malic

am nQ

of. For hydroxy,
1"313 méiemﬂaﬂdeataﬁ 3% 2515k DFUFORIC @GR AR thalene-

- Qﬁfo‘ﬁgife[&tl , Propibsic taaadseﬁcﬂie aeays&aamctm @irtd?ﬁ)éaﬂe? ~toluenesulfonic

é?fgave in'vivg to re eneratethefree hydr oxyT
tomediyiiappts yaids and 5@ carbonyl group res 20

5 GhkvBYed WD) %&prrﬁbﬁ dAFddEist ih Aed ﬁ‘ﬁ'@nt QMpRLE efRdr is replaced
{almtedto esters eéag acetate dial kyl -
psiléameds anﬁt%tahat iom pp dikabneenrthsions of ansalymipum ion; or co-
betzRaRie %E@I% arlYSH -
functi onal %Piégﬁh%‘b%ﬁor@&ﬂc Bl\i—aéél nmet P eg bonyISsta'{cehsldeecrlIgtba"r101
%ﬁnn@a? qngthg]gglucgmmpp‘gt etleanglaraingyfrome e, and the like.
BBBheld in fdleV, i
i gt St g L.
priderfedivat cathprase tnheodium Vd@m@ oxi mes, _
acetal s,

It should be understood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the
same acid addition salt.

o



25 ketals, and enol esters of ketones and al dehyde
functional groups in conpounds of Formula I, and the

Wb k6094160 Prodrug can be netabolized before ,
absorption, during absorption, after absorptio C,T/%I?OWOOMM
at a specific site. Al though nretlaboli sm occurs for

nﬂ%j}corrpounds primarily in the liver, alnost all
ot heprefarsed (pbsrragrguticallz neepiebloealisdrt thetshits forngd frameacetic acid,

R Robiflos@ddd sQuhuMLNL '?Jgetg%%e;s/@gcﬁad %icii, ng%}eigg%ig,ép%oils@angric acid,

Proodrug forns of conpounds

. | WPirEg acii i i sodbinh,i poyassiiunp cadviens abiceatd magnesiem.

10

15

20

acceptability such as by masking or reducing
unRRlaas 1 SE] s hjihtter.taste.or .
oot ARk IO oAb 23 RHE R e Bbich B3 i non sot
a@?@?ﬁcﬁﬁmﬂ%ﬁdm@tu é@_pe p@mpbplmdsfhme ) t@idemcgaf&d ftz@p a fixed molar
SME gt MR OVe ease .o r M-
R O Rk B s A Bl o R G B Tt e solvens
C MR tsE . soRetedpemeskis b bydratowhow itk sobveei i aBBholnk wsleste formed is
RSO RO B SOOI BB BF SndlSSS LA B edulls of vater
eroofiht 9d4606es in Whidsiberivater yetaifis BY moldoalat gite afH,0, such com-

L0 [ ic P Di , . 352-401
%%ﬁ%&%kﬁgﬁfﬁﬁrﬁgﬁ@%%%f e%?od?ﬂgs, El sevi er
(

14

Sci ence, Anst erdzlim 1985)], Roche [(Ed.) Design of
BPephag racpuerdg! mRampeptarescaldgically indtivel fargsofardmpound which

‘ ) i Phar,qaceut | .Associ ati o .
B e L OBl i B g By meticrgafer ad-
Syaisaiaton @ e pHatordcelogalbsativekfrar of t}(lé.&ﬁﬁj)dmnd' iBWhii@ad produce
: ] Q S. mmal s neans an
R ir B P oDl A= 0 PRl df QPR R B Foraa I e prepared by
|mgvdlf5@tg Qn@,or meoTa ﬁtm,ctinmi M@dmééeﬁaink ahe &bhﬁbo@ﬁ ?f Formulalin such
ot her apes .and, monkey species; farm
R oA AU P 1808 TP S R G aRE prosbmpouind.
Frddrugs igoimds f¢mp@?6m Borstulh I ﬂ&efe&:bbhjfcﬁ-ogﬂ Qﬁ:ﬁmt o,@ﬁ@:rl]ydryl, carboxy
; at.ory 10 an s inpcluding rodents, such as
o8 b e R o ibeRld Pl S BaBied ey igronmihatmer be cleaved
moviverbomegereerata dlefeke, hyBrixyl b@img kulfiydrgl echrb i : -
ngtvtefge Iikel. T%?_ erm "supject” d(;ﬂ?t, not&ﬁgg?ghg%ﬂgmup_res
BECelY Fapmgles of rodigs Inchidey bi ags notimigethioy esiars (Feg. acetate, diallyl
amurtta s SrinAs, piiesphiten) buldt@NdYeRshatd ddrivai@and carbamates of

B4R FpEhGiA proPe e N Elctoaionyoisre oot ractionl

- fouph Gop ethybéstirg moPRoliddae-apPastdrOaNL acyPESRa e %e.%. N-acetyl), N-

25

.30

35

gmun " Wllg4 var de%;endi ng on the com pound, disea:
Diiithbatés Chf@%%%soan eRaminayss Pt yige fpeiaabgayps, oximes, acetals,
ketalataed enbhRteROST @ tthes £ PIHMS de hﬁ&ﬁbﬁalgfroﬁﬂﬁlé SYBbEEIds of

udge

%he rorte nd_form of adm nistration, the nt of
Hadde andi ®redi cal or veterinary practitioner, and
ot her factors. "Pharnacol ogi cal effect” as used herein

Eheprngsas befi@iolized RdueRBsdrBtibh 1S 1) a%@érgﬁ@ﬂtaﬂeggosorpﬁon, or
_ agt%gslﬁg%{gc sti’%.e ’5\:]1 be dg‘je g i pogg*ug%&? ;xtggg;;{cgg%@ungsr—@imhébr in the liver,
dlemst disothér tshees Bh@BRAKY, @pecRlly 861841, AR Mie ILAUG P ParPine degrees
.&r metabdlism. ?Qéllug%glgn?s éfrg:oglpounds may be utilized, e.g., to improve bicavail-
ability, improve subject acceptability such as by masking or reducing unpleasant characte-
- ristics such as bifter taste or gastrointestinal irritability, alter solubﬂitjr such as for intra-
venious use,.provide for prolonged or sustained release or delivery, improve ease of formu-
lation, or provide site-specific delivery of the compound. Reference to a compound herein

includes prodrug forms of a compound. Prodrugs are described in Silverman [The Organic
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treated subject. "D sease state" neans any di sease,

condition, synptom or indication. "Treating" or
ol 2o6al0Ret " of a disease state includes: 25 (i%
0 . . . EP
Wf))reven I'ng the disease state, i.e. causing th T/EP2004/004609

clinical synptons of the diseage-state not to develop
in a subject that nay be exposed to or predisposed to
Chemilityed Darug Datign abliDrefof&ion) Atadeatic BXBE BLeDER oS Oitﬁp 352-401

R L u R R Dl of LRAESE: Btk scibmpob retm 0085

Rbﬁlw[(maﬁfsﬁgm gfﬁophukﬂa?e%twal Priop éﬂtleﬂ&:[i"ﬁﬁglﬂﬁ:{)dﬁf o5 38d (43Mogs,
LEl |l LV e dal Seé . sl a n
s e LS S G331 B0 TR

Dkelivdre ajkstéiumxﬁﬁ& Umﬁ'Pr@.sG reRRID(19308Ccept or s”
1A— adrenergl C receptors” (previ ously known as a

[xen- er i c_receptors adr ener gi c
Sg%’é gpeans nifepels ARnQn; é#g’é@glrrsy ﬂ%?alis S resrBbeof the
PROAALNAIRY HMI@DBMTWO hﬂ{ﬁ&ﬁ?ﬁb@-&lﬁman prifnates such as

[,A- adr enoc revio Kno

?W&P@ﬁ%%‘ﬁ?@ aaﬁég%cgwe %’eGFS’ mlaemalalls Evfdcas salleghorses,

s}es@%@aﬂsv@idysm@asmsﬂc@n@nm@ b@hs @2t i Ad che; Itab@ratory
ing Gprotein receptors; whj ch

%ﬁa@ﬁﬁﬁ@p@%@f’wﬁﬁ 3ty mRichagr grmey a%gisa@@é theliks. Jixamples of

ﬁoxg-marﬂuﬁalh ReheRBdtake A6td{RTtedR] bRME il th%)lﬂ@aTH@jéérﬁl “subject” does
d\é/:ous syst.em t hrough the 5 bi ndi ng of the
S AT 28pPhEEhr i ne and nor epi nephri ne.
Agonlst nmeans-a nol ecul e, such as a conpound, a
dﬂie@apea@caﬂz Zffegtivashb¥at' eandhin 2mbeht of RBpotAadthat, when admini-
enhgnces t.he actiyvity of another nolecule or recepto

Lreg Lo 2 ok foF treatinme fifene etate, i sutticismbia sispt such freatment for the
&E@E@ﬁ&t@ I TEE CthBdpéttRaly WRICHIE BhYuntORA] \Pafry 4&ienRin VUH tﬁ@ com-

cﬁ j,ectivel dem)nst rable. It is both soc:| aI

Hiseaspptats] theins sptedethesryasity or the disease Sieeerche aze nd relative

HeagHlof ﬂlefs[@ﬁl:tt 1R rbadelanh %1% of' aﬂﬁnﬁ!{sﬁqﬂsﬁ tRORHIREmERELF thef' attending

rﬁ(g‘Fgra to work properly, when .t he coordi'nation o
OF yetetinem Pracitignereand Q@ef f&FtOF% estimated that at
|l east ten mllion Anericans suffer fromincontinence.

'@hhirﬁacbﬁ%l@l &vel'al ﬁ?ed‘?i‘erélﬂ SRR IRAG BffkSs #fﬂﬁueé‘d% Ghe subject that

gher. in fe | es, the greatest 1 ncidence In
%‘BW d’bféﬂé P%ﬁ%erpf autherapié fexeapls, 2 plhar @@colmgtcal effect would be
el (AR t¥sull 3 ¢ el RERGROL AMeRBHGH 8SRUTLEH oD In€e in a
types:  urge, stress, overflom1and functi onal’, an as
trpeded whleskn the term' ‘urinary incontinence" .
enconpasses all four types. Urge incontinence
"OdRhfUBRE" oSk Al Histd, chadiis, W&ﬁ”&@fh& g
urine aSSOC|atg%ymftha§ stron rge to Vgl ThIS

Jcontinence is the result of either an

'!g‘ymgt?ﬁ/éreémmy?fé‘r@%%ﬁf@@%eﬁ ‘usor nuscle. The _
(DRpicattind thB aflelsk USRI 1 OVE #h¥ 'cﬁﬂlcﬁﬁ?ﬁﬁtﬁﬂ'sc&%hé Hirs]gage state not to

ropriate detrusor contractions _an creases |
qzﬁglpg%as fubjgct Hrag malibe cEpaseh e o r@disposed to the disease state, but does

" not yet experience or display symptoms of the disease state;

(2) inhibiting the disease state, i.e., arresting the development of the disease state or its
clinical symptoms; or
(3) relieving the disease state , 1.e., causing temporary or permanent regression of the

disease state or its clinical symptoms.

nn

1 . . .
"oy-adrenergic receptors”, " o 1a-adrenergic receptors” (previously known as * o ;c-adren-

ergic receptors"), or " ¢.jp-adrenergic receptors”, used interchangeably with " o ;-adreno-

—
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filling. Detrusor instability resulting froma
hypersensitive detrusor (detrusor hyper- reflexia) is
v@ associ ated with a neurol ogical disorder
Aui ne stress i ncontinence (outlet inconpet e%@mmmw
the invol untary loss of urine-ogcur- ring when
i ncreases in intra-abdom nal pressure cause a rise in

icaptoay’e’Se. cahdrpnesptors (phivivisly 2800% G8CHS-LiMens & n
offered by urethrgl cl'osure mechani sms§cs Coas Blotd RBGRors"), or

i EGPITCRRPIEDH SeprtivelBrefersglameleare ﬁmfnmmgm t‘t&lsdmeaSnembrane—
sp&iniag d-praih e gnt o4 Q#Ehéﬁ%nﬁpgﬁfswg%% (5{1 ¢l Ss%r}ed?até varibus

severe stress inc 'nent pat |

VSRR §-8-> Ph%u%tl@@uaedt dry’enphardssmpmmt nmmysteﬁ through the
ik ERg PRl gﬁsg finb bI adder neck
and funnelel ng odf) )bépﬁlg er ee;ﬂﬁ‘ﬁ?rg type of
i,ncontinence is rmst conmon in mul ti parous women, as

f“é‘@‘ﬁé‘h E3Lagh me,@ecv&gwh las o e¢mpemyd, @aing, au&ezﬁnmoitor, or a hor-
tﬁ}ﬁ]evgﬁ&@%&gm&if |08 . AR AanR E)?retceg ext er nal

sphi ncter. Hornona anges assocl At ed W hopause
rt@y ex cerbate this condl tion. Overflow incontinence

RGeS 2 6%%111@}?11 cherasgerized by theigvélnoarydossedkrine, which
E’s&fﬂ'é&i@ély@%moﬁ%@iﬂlé heisiR ?‘Etﬁzﬁfan& ﬁ%{ %ﬁv\kyosn t §tated simply, in-

transmt appropri ate Si gna Senso
- BPnidRsEce amobeofedorendtheiradds 20046 dlee ureﬂma toswcﬁrﬂilplroperly, or

Wheh thoMorfligenbh PEREr ?zﬂicg%i.ﬁ% ld%fe@tn”‘éh ¥ ﬁ%&h}%ﬁ%&ap Yt least ten

frequent or continuous
BpMBeRcags s fiopeisousinence. dW‘l:@e thapretvdlamabf incontinence is two-

m@g%epﬁﬂg Nfp incgnti nence

descri bed a%g{/ég i s&tﬁg?é tceé ﬁadlggoeblx%%gtnb%agﬂsa%odmn’ it also affects
iological dysfunction in the bladder or urethra. :

This type of 5 incontinence includes the invol unt ary

UoSarPincHhidie L estﬂetauggﬁtm@a A6 Bali 0L S ASISCLOAREY and

m)blllty, I cati
pBal ?eﬁd | yshah qtelacthetcomé pnuaryand;ontaﬂ@na:ﬁ" shcmpasdes all four types.
psychlatrlc problens such as depression or cognitive

i n@COH{:I nence" - r (8 ? ers %tgogﬂtl%%gp%\g%ﬁﬁ{nt% Venf"‘?“gﬁi Jogqeiated with a
fFEIE vgh to ‘éwlm Thistypsfof inmoohitenvencthe resaltwd etdger an overactive or
\ f . . .
ey Tk U
. %RPI‘@PFéat@ ems*oe ccatmaéwns agl mdrelagp,s in tnitavesddal p:temutedilrhtg bladder
06k l; ntrol
cag ?jt)lg%é lﬂ%%{ﬂ%lﬁt% 1@ ove % & t%gﬁ f:ﬁr‘c’%ﬁitbvfeﬁﬁemﬁl(éﬂ:ﬂ]éi’r hyper-

iefipen) is patst eftémassoniitet with uoleurdlogisal disetder.al
rel axati on, weakness of the nuscl es assom at ed W|th

Uﬂ

SR, e oD 80 001 A0 S 51 e o
TRGTENEMPIor

apses 10 ntee-alidonBeallpsesire chnwta tistie intravesical pressure which

t f '
e T N —
eh aeputiyfsere moamal rstiditieesieh as langhingyaoubling e céid uteise, 8r, in

- sdvede Strdss InPntinent patients, standing or walking. Physiologically, stress incontinence

30

is often characterized by a descensus of the bladder neck and funneling of the bladder out- -
let. This type of incontinence is most common in multiparous women, as pregnancy and
vaginal delivery can cause loss of the vesicourethral angle and damage to the external

sphincter. Hormonal changes associated with menopause may exacerbate this condition.

Overflow incontinence is an involuntary loss of urine resulting from a weak detrusor or
from the failure of the detrusor to transmit appropriate signals (sensory) when the bladder
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6. XN7 1 Chemcal structures shown herein are
prepared using ISIS(r) v. 4.0. Any open val ency

akd on a carbon, oxygen or nitrogen atomjn._the
S @ﬁ%@dg?%s herein indicates the 20 presence ?#@PZHMOO“”
hydrogen. I n one enbodi nent thedspresent invention
provi des a conpound of fornmula | wherein pis 0. In
ondlle Myerflomeint o tirenpeseing ark ohaattetredbydEqdes @ continuous

of farmula I, wherein R3 R4, RS and R6 are

D EBRHESF fnd BTl B ReeSe b veiiagont | nvent | on
provi des a conpound of forrmula | wherein R3 is
|Foodiced! mcontimeen2e, ip osittdspio thé typheof indaltdeniadesaiisdabove, is not

B Rl o R S ron R R o e, Thisype of

\i@oﬁﬁﬁdﬁcﬁ@ﬁﬂ.ﬁ&s R Einkhia 04/ lﬁ&mﬁnefé@%ﬂg fedift such factox(‘js as decreased
e i ment. the present invention proyide onpoun
SO T84 BF £ fSetie) TR ERic Bt b B | Sabenoceptor ant-

eghst renpsythiet-zrpeskiats buhes deprsSon @gsitiae &8 &t
of formula | wherein X is nitrogen. |In one enbodi nent

t e t i.nvention .provides a gompound of formula | .
PRy BT el Rl SRR fhoroteRon of o et from

Presgeipt omnyﬁntdyﬂhlentsi’;abld&ﬁg mmnb PR id‘iﬁ%] bPfetaslod utine, and
' el n LS - - n o e oql nt the resent . .
RS %ﬁe%%%%%s gt %%%‘g@ﬁlaw gng onIRgFeasegincluding,
bat nc_agjk!)dte.d tbrpﬁhﬂb%eﬂtfeﬁf@ qﬂmlﬁraaf conit@], 165 DE BdgnlitieeFh ¢, over-
rovli.daes u . 0 or.mu . ereln S .
Bisftios O e RAReE RS iR dnd ok insblr N b rlecetipe: weakaess
pf s entsclenasendiited with i Blddie Sorheaiipde dish@aligiesmul a |
wherein R2 is -(CH2)P NR Rd. ( I'n one enbodi nent the

- BP0t P OB i i R ar - Raed SRAGPONOM™ 40, 2

Byﬁﬂfeﬂmg Bititite ;%ﬁphﬁﬁtecﬂ?ﬁ@ﬂgfﬁf?iefg%ﬂ&aiﬁcﬁﬁ ?ﬁvm\}qPAG‘ _systeg;ti_c nomen-
entli r oVv. es (of0] ung (0] or nu merel n S
5D ) PhesTRberig it s ORE THg Ve 27 oA HEpAm 19 SROWR OF (s formula:

enbodi nent the present invention provides a conpound
of for4a . .3, 15 nula | wherein R2 is -(CH2)p NRRd,

whey g4 of R and Rd is hydrogen and the other is
al kyll. Ip anstper enbodi ment the present invention
pr e g npound of fornula I

7 1 |

Chemical structures shown herein are prepared using ISIS® v. 4.0. Any open valency

appearing on a carbon, 0Xygen or nitrogen atom in the structures herein indicates the

. presence of a hydrogen.

In one émbodiment the present invention provides a compound of formula I wherein p is
0.

In one embodiment the present invention provides a compound of formula [ wherein R3,
R* R’ and R® are hydrogen.

In one embodiment the present invention provides a compound of formula I wherein R? is

located at the 2- position of the indole ring system.

In one embodiment the present invention provides a compound of formula I wherein Y is

_of the formula i,

\-.
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wherein R2 is -(CH2)P NR Rd, wherein R and Rd are
met hyl . I n anot her enbodi nent the present invention

' a compound of forrmula |I wherein R2 is -(CH2)2
Wﬁ@éﬁ%\?\ﬁere in one of R and Rd is hydrogen &R& 11%@?4/004609
other is nmethyl. 20 In one enbqggdinent the present
i nvention provides a conpound of formula | wherein R4

dndrRSmévodirhyd tlogetsent invei e B mp i dUr ez I wherein X is

[ t{on ovi des. a canpound of formula, ] wherein R6

IS Gﬁ‘y t ogen. eF?W@Wé"-”i ﬁf&&fﬁﬁeﬁ{m’ﬁﬁ%ﬂw@g@ﬁﬁ 2 popReHndnf formula I
priereid 6&isaiteagapound of formula | wherein mis 25 from

0 to 2, and each R independently is hal ogen, alkyl or

|.p. one..enbodi nent the present inventian L
3%3‘? pbogding ﬁB‘&@ﬁ&seafme%Fmpgow FarPOYREl gf dormula I wherein A is
r§@e-ofgemother catbotiliednt eidyneiRe Hvehtieh PFREREL com¥ERd FFormula I
%1‘%:%‘3%3‘ z_a%@r_rpound of formula | whérein R3 is al kyl.

I'n one “eitb nment the present invention provides a
conpound of forrmula | wherein Ais 30 -(CO-. W

2904 6952 8itnRCHEPROMAARRABE Drovidss 4 CorRpsnd BNt wherein R is

Gli61 B SS6AL: LN eLL A% Lo 08, S O TPORT O O M Bt

rberkiss Rl ishyethyl; dthiliorisdpapivt. Zn ¥hombhethbodimiBt apestifntion
L-ﬁa—%lan%ol e 'de_thIHﬁ%g- 12 cpd

%? 18 3 PHRPGREd PHOF yhergn i fsed Flle-"R%et hanesul f on

yl -1 Hindol e; 3-(4,5-di hydro-

Ironeremdbedinest the pedstntlidvedtibh posadds-d@idponad Ok foRmals 1 herein R? i

] lyesrlnd 443- di hydr.o;s1H . :
(LHEENRS 3 W@%ﬂﬁ%ﬂﬂg@dﬁ ¢ Brdsosen e AoTheT Arekadimentibe pepsent in-
mgionqrmvi_dem;tmplmgd @ﬁrfc&?ﬂﬂalr I'whercin II{:‘ is —(CI—llggp—NReréwherteiﬁ R°and
B b dorao B iraiost ARyt G prescotipyenagn o coppound ofor-
Raila Rvhertin Rérig-(BEL, IR B rherefntie GFRE aRd &F BT obeh BB the other is
%:kii;l&g i.e. C-Coal k¥tlﬁf and ,m)re_pre'fe[qaﬁgly

H&Fﬁ’:" *FivofEnenl e RERtsBHITTEREeR Brovideaa Forpeinchef formula T
WhsreoR bio A(GHW,- MR, #harein RUZAAR 3% biBiyIVth s AOthEPLEbYdiment the

. of fcer.rrula i located at the 3-position‘of the indole

PICRGH ST RAT PR eRB coBPosRbeldarmda Iivheran Botsi-{ Cin , 9¥RR", where-

infine ofBOLed RY RGySMStEMd 1H2 ol £idggi ment's conpounds

of formula | may be represented by formula Il 4 s R6

IR R .. I\II) N R3 Ni | . .

n orie embodiment the present invention provides a compound of formula I wherein R*
and R’ are hydrogen.

In one embodiment the present invention provides a compound of formula T wherein RS is

hydrogen.

In one embodiment the present invention provides a compound of formula I wherein m is
from 0 to 2, and each R' independently is halogen, alkyl or alkoxy.

In one embodiment the present invention provides a compound of formula I wherein R? is
hydrogen. In another embodiment the present invention provides a compound of formula
I wherein R’ is alkyl.

In one embodiment the present invention provides a compound of formula I wherein A is
~(C=0)-. | '



AR (Il) whereinin, A Rl, R2, R3, R4, RS and R6
are as defined herein. In one preferred enbodi- 15

SX?2- R2 is lower alkyl, and R4, R3 and R6
é&HQQPB%en such that the subject conpoundsTaHYB04/004609

more specifically represented bysthe formula I11: r H
(R)mN \ R3 NCO OAS'R~ (Ill) wherein R7 is |ower

alﬂ‘dﬁe, enﬂﬂﬂuﬁbnt%le pléderit 'ﬁ@ve%oﬁfnﬁaﬂ&es QQEL'@%%@ Bf ﬁ'r:ﬁﬁulalIréelected

a oo g %Y%q?fﬁﬁm gll gret;{gnﬁhﬂ)ﬂsmaé?@mﬂfanﬂ Md@le 5-chloro-

2§l §-&ihyRM §J".[H-Hﬁida ) )
(?es it.ed the@%&ﬁ?v Syl 9?1519,-5%@3 -(4,5-dihydro

eh?ryb%tbgl) ~4-frparot}-mtharegubonyl- Lirindole; - @, nithRéro- 1H-
5 (iMiazoV8) BlethylN.5- %Jorﬂme%an%ﬂﬂfdﬁ?l 16 nas1 gdﬁfd' faﬂ?ﬁh’; (4,5-di-

~ herein, epresent ative conpounds i'n_accordance
tIverod Fetmidazol - Bmetarhh Limethaxissal fonyl- qaethk 1H dinddle.mas s

spectrum MtH and t he experinental exanples (described

bW'h@i’é’)an?%%' eEI RURY, Hﬁ‘Mi}_h REAChREAIPRULY alkyll AR Ble prbRMBIy lower

{
E@éﬁigﬂ %lstam#mmprﬁﬁemblﬁ@xa@eﬂlm yl net hyl ) - 1- net ha
ne- 1 312 sulfon |-1Hindole-2
ﬁn%tﬂh@nﬁiddﬁné‘i@ By Qfe@ﬂx}eﬂubﬁn)gﬁ@bo% el Ryl ihyida Bl Afhethyl

sul fon 1-1H-i ndole

ne-

10 an@aﬁrm Olamelal kxcaied gt e ﬁrpqsmoaeczféhe ndglerringpystymg andR Halocated. at
I'%:ﬁe 2%03ikin of the indole ring system. In such embodiments compounds of formula I
may be represented by formula I

(I

wherein m, A, R}, R, R%, R%, R® and R® are as defined herein. In oﬁe preferred embodi-
15 ment, Ais -SO;-, R*is lower alkyl, and R*, R® and R are hydrogen, such that the subject
compounds may be more specifically represented by the formuta III:

N
R \@

o R - (I1) -

wherein R is lower alkyl, and m; RY, R? and R® are as defined herein. In another preferred
~ embodiment, A is -(C=0)-, R? is (CH,),-NR°R" with p = 0, and R, R® and R® are hydro-
20 gen, such that compounds of the invention may be represented by the formula IV:

RS



suifon I -1Hindole 4 :
6- Chl or o- 3- (4, 5- dhydro-1 H i m dazol - 2-yl net hyl ) - 1- net ha

- sul fon I-=1Hindole 5
ﬁﬁé?%ﬁ’g%-m 5 dhydr o- | H | m dazol - 2- yI et h71 ) - ACHERIE#H004609
e- 1 356 sulfon I-1Hindole 6-17-

4- Chl oro- 3- (4, 5-dhydro- 1H i m dazol - 2=yl net hyl ) - | - et han
e- 1 325 sulfon -1H-indo|_e 7H

ne- 3 342 sulfon |1316 nmet ho_-4 Hiindol e 8

4- Chl or o- 3- ( 4, 5-d|g c?f“o | H/i m dgz©l - 2-yl met hyl ) - 6-f 1 uor
o-1- 3 330 nethanes -1Hindole 9

3- (4, 5-Di hydro- | H : &! neth7l) - 4f|uoro|-msth
ane- 1 296 sulfon tnjidol e 10

3-(4,5-D hydro-IH-im'dazo -2-yl msthyl) 6-fl uor o- I-meth

ane- 1 295 sulfon l"%@k&]ﬁ :
- 3-(4,5-D hydro-1Him dazol methyl )-5-fluoro-I-nmeth (1v)
ane- 1 296, sul fon |-1Hindole WO 2004/099189

TEBIBOB B()Lﬂ% @0d R a8 ap Zlefined herein.
4- Chl oro- 3- (4, 5-di hydro-1H i m dazol - 2-yl met hyl ) -5-fl uo

r Bta896 i

A o 5ot P MO e choprmdn T  together
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Compounds of the present invention may be made by the methods depicted in the fllustra-

tive synthetic reaction schemes shown and described below.

The starting materials and reagents used in preparing these compounds generally are either
available from commercial suppliers, such as Aldrich Chemical Co., or are prepared by
methods known to those skilled in the art following procedures set forth in references such
. as Fieser and Fieser’s Reagents for Organic Synthesis; Wiiey & Sons: New York, 1991,
Volumes 1-15; Rodd’s Chemistry of Carbon. Compounds, Elsevier Science Publishers, 1989,
Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,
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| gdth Schemes A-F are provided below in the Experimental portion of this disclosure.

Referring first to Scheme A, there is shown 2 synthetic route for preparation of substituted
indoles (i.e., where X in formula I is carbon) usable in preparation of the subject com-
pounds. In Scheme A, R is anry lower alkyl and may be the same or different in each occur-

rence, and m, R' and R® are as defined herein,

(R ) R

CH, S‘tep.1 CH, Step 2 .
Nitration Alkylation
OR R
a2 0, >|" N/
: . OR ~
b R® R
c



tion may be carried out by heating under dry, polar
aprotic conditions. In step 3 a cycliza 10 tion is
WP ut to formindole conpound e from
cor?gié(%ggtal on product d. This cycliza- tion mayCbT'rEPZOWOM609
achi eved under reducing condi tgpnas by use of Raney
Ni ckel and hydrazine hydrate under mld, polar protic
co@iti ons. |ngple conpound e may subsequentIxRt)e

mt 0 prepare[ conmpounds of fornulas I and IV as

shows 6. C and E ar’gq Qescrl bed bel ow. \
ScHéme [E senRs ano c route fo R®
pr € substit ut ed¥eha¥ines suitable f N

in th &onpounds, wherein Ris any |ower al kylH £

and may be tzhe same or dif- ferent in each occurrence,

PG.is a protectlng group, and m R and R3 are as
erein. CH3 Step 1_ CH3 StepZ Reduction/

Al kylation O Protection (NPGO b 2f HR3KNORR q
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8 Brepats oL and 1Y auiheiai i Srhegesdngnd E and
ﬂ@;\gﬁbe@ﬂﬁw and may be the sane or different in each
occurrence, Xis halo and rray be the same or different

occurrenc and m , . R4, R5 and R are

15 ehepieith T HEN & RO mﬁ&hw@—@r@r@aﬂﬁm ofehstituted iqaiotes suitable

for use in the subject compounds, wherein R is any lower alkyl and may be the same or dif-

ferent in each occurrence, PGisa protecting group, and m, R! and R’ are as defined herein.

(R")
CH;, Step 1 Step 2
Reduction/ . Alkylatlon
0 Protection
2
b

3)'\ O-R
R 2]
1
(R o Rm

. Step 3 . N 3
R Cyclization/Deprotection R
NH N e

PG

20 SCHEME B

In step 1 of Scheme B, an ortho nitrotoluene b is subject to reduction via treatment with
SnCly, Ha/Pd or other reducing reagent to afford an aniline compound (not shown), which
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SCHEME C

In step 1 of Scheme C, indole e (prepared as described in Scheme A or B) is alkylated at the
3-position by reaction with an imminium salt j under polar aprotic conditions to yield an
aminoalkyl indole k. The iminium compound j may comprise, e.g., N,N-dimethylene-
iminium halide where R* and R® are hydrogen.

In step 2, the aminoalkyl indole compound k is converted to a nitrile compound ] via

heating with alkalai metal cyanide such as NaCN in a polar aprotic solvent system.

The nitrile compound ] may then be treated with alkalai metal hydride or like base,
followed by an alkylsulfonyl halide reagent m to provide an alkylsulfonylated nitrile com-
pound n. Where R is methyl, reagent m may comprise, e.g., methanesulfonyl chloride,
The alkylsulfonylation of step 3 may be performed under dry polar aprotic solvent con-
ditions.
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Referring to Scheme D there is shown a synthetic procedure wherein R is any lower alkyl
. and may be the same or different in each occurrence, and m, R}, R* and R” are as defined

herein. Scheme D represents a preferred synthetic procedure for embodiments in which R®
is allyl and R* and R® are hydrogen.

' o}
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i‘ :| Ry S— Step 2
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R R, N
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Nitrile Formation N o Cychzation No
. .S R7 Vv Sos?
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SCHEMED I n step | of Schene D, a phenyl hydrazine pis
reacted with a beta keto ester p under acidic

AN to provide a carboxyester indole r.
‘ﬁﬁ? 3@?@? er indole conpound r nay then in steECEE%@O“m“a”
treated with base and reacted -2 w th an al kyl sul fonyl
halide m in the manner descri bed above in Schenme C
t 8CHEMREIDan al kyl sul fonyl ated conmpound s. In step 3,
carboxyester conpounds is subject to reduction to

ol B B R e b PR b A P R heger pder acidic

agenditichded pasiddd Brboxyestderddiey, pol ar aprotic sol vent
conditions with reduced tenpera 10 tore and inert

h t t he
LR OGRRSTFIFF P45l PP e LAY BeBoR HePP Heiated with base and racted

hwmi @?ﬁm{ﬂlﬂn 1 hileR!18, th tRd mekRR dBsdkBed aP6RTR g@iéﬁi/ej C, to yield an
pggﬁ 0 und u. Banrnatron in this case naybe
%ﬁﬁ@ iRESHBY phorus tribrom de and dry, polar
aprotic solvent conditions at. re- . duced
tmm&@rﬁt:&b@xye},ér IRBp HLRTDIRIR: td %akeoﬁmwg gdrb;g;methyl
n used to prepare a cyanonethy i ndol e com pou
g}ﬁ redystion smaytbe parfoimned usingd allrrbhamnnm Iidrige reducing
Sféeﬁ éu@%%reﬂréreﬁ%&r%@%rgz@ﬂrm Kol A ORRPR B empee
drreaped ingrapBResphgte: indole v of step 5 with ethylene
di am ne as described in Scheme C, to provide a
aa
A R R T ks
ﬁ@@@lﬁ bPestemb ip wbapseornehy indolpearnpaendunBrunigstipmin this case may be

?ﬁ%@gﬂﬁ%ﬁ?%&tp?lgﬁmﬁgyﬁgﬁéﬂggdr %p%ﬁ?&% ofie sol¥ent conditions at re- .

rfuced fepesatieet i on i n cases where the indole nitrogen
is suitably protected. Am noacetal dehyde drnethyl

ARRURbmBRERE) Hﬁ%‘ije il g‘;ﬁ i@ hentlly F}E:%P g"gg{l-?orﬁe@hyl indole comn-

step 6 to provide an |n1 group
ineted 26 step 5 byreagpion Zﬁﬂ:aéka&mtlmﬂalammﬂesalﬁafthaf mramger desaribed above

L0y S%‘l‘ﬁg @% L:St%é &k Schee gu nrérgo Cv)?srate?%rglz (}gae B e? e cyanomethyl

prepar comnt 1
amdcrlez pf)step b writhcatinpiérae didminekedescribed ini ScﬁcmR@, tdRErpviRe a compound
%@glor Y_ge as described herein. Step 1 of Schenme E
il ong three paths shown as steps la, * | b and
IS mhrch respectively correspond to enbodi nents where
R imiic desk afiSehéint T, hudy oardfiogeon thihymoeedre bSSohyﬂr: Dgeapossible

and- Rd.is alkyl K and where, both where

A o8 s udt St RO e e 00t B fvagtcH. oy rammple,
BikylShlfonylation may be carried out prior to nitrile formation in cases where the indole )
nitrogen is suitably protected. Aminoacetaldehyde dimethyl acetal may be used in place of
ethylene diamine in step 6 to provide an imidazol group instead of an imidazolinyl group

as noted above.

Referring now to Scheme E, there are shown reaction procedures for preparation of com-

~ pounds of the invention that correspond to formula IV, wherein m, R3, R R®, RSand R4

are as described herein. Step 1 of Scheme E diverges along three paths shown as steps 1a,
1b and 1c which respectively corzrespond to embodiments where R and R%are both hydro-
gen, where R® is hydrogen and R? is alkyl, and where both where R and R% are alkyl.
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ReciN R Rd / I' SCHEME E In step la of Schene E, a
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; RrY RN R R° H
N
AN R? : AN R
N N
. o
HZN = H]\‘]‘ u R‘.’."I\{ )
ke R
SCHEME E

In step 1a of Scheme E, a cyanoalkyl indole compound k, which may be prepared as
described above in Scheme C, is reacted with a chlorosulfonyl isocyanate n under dry, .

- polar aprotic solvent conditions to form carboxylic acid amide compound o. Alternatively,
cyanoalkyl indole compound k may be treated with an alkyl lithium reagent followed by an
atkyl isocyanate p under dry, polar aprotic solvent conditions in step 1b to yield a carb-
oxylic acid alkylamide compound g. Step lc provides yet another alternative in which
cyanoalkyl indole c_ompdund k is reacted with an alkyl lithium reagent followed by a N,N-~
diallkyl carbap:lyf chloride r under dry, polar aprotic solvent con—ditions to provide a cath-
oxylic acid dialkylamide compound s. -

o
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di aI ox cy nonet Bigb4phosfhghaye (nbr&ho

-25 I n steps 2a-2c, the carboxylic am de conpounds o

- c, ands maybe treated with HO1EtOH followed by
b'}){&%%sgl am ne | n the manner described in Stf’ﬁ’?
‘g %}904/004609

hene above, achieve a cyclization to B
i m dazol i nyl gr oup and respectipsely provi de conpounds
of formulas t, u and IV. Conpounds of formula IV
r hmqsémzca&smemomm Rithocinpiindel, §mMdT MG bedtaftl with HC/EtOH

f I onpounds t and [ t n repr sent
S u? iRt ABARES o1 therustiiy desrbecdaihd GE SHRRRE Bbove o
| 4dhiest n aydizatiorsiofolif hh tmiadBglERuY SRS Ec@tﬁrely provide compounds of

n ai ndol e m ds in accordance

mf"{‘ﬁ‘“{aﬁé ﬁ?f@ﬁfi a‘é?fnPWQ? §e ﬁﬂgfafﬁf PEFeRsfRItRecicambqsiment of com-

gpaiils affbrifula BAAd Bmpsunds ReREy fn Bﬁh@gpf@&ngﬁehﬁ@ @mbod.lments of
g%ove O (R) (ROYmH(R)mMH | Step Step |

+Alfryl afion Al kylsulfonyfation N N O
OXi datlon 10 HH w RTSOZX m O S-R7 Step 4 ~\ ~A "yL m
\ScHeme N Bl dor Miubtrdtben %ﬁﬂféﬁ%ﬂﬁe&ﬁr@u@t@ﬁﬁ Bhd Qféﬁohl #aﬂmdole com- -
Y. R Z QS R7.V SCHEME F In”s .
iaccgrdence with th iaveagapoiere  is haogr reghealeeﬁngagroup and R

hedtR1ig Sehdrhe PBXANRE HefinddaBeyLt ram ne under acidic
conditions to provide an azai ndol e al dehyde conpound
w. 15 The al dehyde conpound wis then treated with an
al kal ai. net al hydrl d,e or Qi ke base under h, protic
sol ¥&r,condi ti ons ® Io by reagpi (th ag Beps
al I cyl sul]f o y
al kyl sONFO aﬁ"&f fJ"&za %’W‘W‘fefty@&"snzval hyd sﬁ’f"f"?i‘ﬁm
hal ide m i Meat ed with '3"_"111 |RISe#X ¢l zi ngo&gen such
as a perbenzoic acid, in polar aprotic solvént, to
afford a pyrrol opyri d| none conpound y. 20 A n|tr| l e
formati ondeactl on may then be carried out in st
by (F n of pyrrol dBYs.i- r@hﬁe comprynd y

a ontdtdny | NEBAIoERIPE 04N dCycfizefidne Q
azal ndoI gsclgrrpound z maybe (& ted W th HC?GI t_‘ggﬁll
f ol Mowed by 7 ethyl ene di amine, "¥n the manwer “deBcri bed
in step 4 of Scheme C above, to forman inid WO
2P9AhRR%189 PCT/ EP2004/ 004609 - 26

Tn step 1 of Scheme F, a 7-azaindole compound v is alkylated by heating with hexameth-

ylenetetramine under acidic conditions to provide an azaindole aldehyde compound w.

The aldehyde compound w is then treated with an alkalai metal hydride or like base under
polar protic solvent conditions, followed by reaction with an alkylsulfonyl halide m to pro-
vide an alkylsulfonylated azaindole x.

“In step 3, alkylsulfonyl halide m is treated with a mild oxidizing agent such as a perbenzoic

acld, in polar aprotic solvent, to afford a pyrrolopyridinone compound y.

A nitrile formation reaction may then be carried out in step 4 by reaction of pyrrolopyri-
dinone compound y with a dialkoxycyanomethyl phosphonate (not shown) to afford a

cyanomethyl azaindole compound z.

- The cyanomethyl azaindole compound z may be treated with HCY/EtOH followed by

ethylene diarnine, in the manner described in step 4 of Scheme C above, to form an imid-



azolinyl group and yield a conpound of fornmula V
whi ch represents a specific enbodi - nent of conpounds

I. As noted above many vari ations
‘ﬁég@eéﬁﬁgﬁof Schenme F maybe used as required t %Qfﬂ%&mymmam
prepare different enbodi ments -gf -t he subj ect
conmpounds. In step 2, e.g., alkylsulfonyla 5 tion may
| azsbimd drdep areiptidd e dotayponsdof fonnuaaiyl, ivhicholebrssarsh §peaifik embodi-
|soc nate %h%k '%ﬂ Zanate or N, N-di al kyl carbanyl

ﬁaﬂﬁ@uﬁ OFM&Eheme E above to provide

correspondlng car boxylic add.am de conpounds. The

| CAmﬂi]jIBd] dsovefminyeafitar vk theyertdes ohsshemsd Iﬁ l'be/@sed as required to
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15

20

B3 pifered O Guthate e FibioE o b aintve bn 368 245 | difbutfonyla-

dmcs:emsye ir8teatl 88 repidtediby 2cién with ﬁ&b]brrbdﬁ&'@fiﬂllmy’eﬁﬁte alkyl isocyanate

CLh-GRRGT S 2B adme odnd S Pr B Sekerel Shasd Ta prayide sofesponding

&faﬂﬂﬁ}?ﬁ@&ﬁd@ﬁﬂe&:ﬁ fp@hﬁds denmentia, senility,
Al zheil mer' s, crenC|es in attentlveness and

nition, { eatin d|s rs s as ,ob
Pty O gthsrei e e e D s enegpelective
caaﬁﬁr}t aritasdath aeexpﬁterdhe be my@ibluﬂtt@dﬁredt@sﬁt Sffvatlbud\@ischse states, such

such, an . 15 extent to becone enic o soc
o R RS A B ROnBF OBl RN A By pudlas feutation disorders

QEdprBpbhE ICNY EiSSHER shdhSdsdRpiehol |aﬁﬁ€@f dﬁﬁ@xﬁﬁd&nﬂlty, Alzheimer’s,
ﬁﬁentrve pressure of .the urethral é- ter buls
(FREFATPIRRTERTSPES 4pd e9gnifion ARAAH G % s SHeh s ohggity> bulimia,

" izadenbiRence have been defi ned based on synpt ons,

signs and conditi on: stress urge, overflow and

f nctional inco t.i nen c tr.ess uri
P}f@ﬂeeer(cs? )i5 & copation sﬁmﬁ}eﬁ inplun gy lopq ofgrine to such an
%trernﬂgs ‘&:Qié@&h%h g&ﬁeér sdcmam con RO thE pat@ntOldieTuntary loss of urine

- physi cal activities. resent nmet hods to tr
| FFETTSE A1 PRPETTS e‘-’seEiFegféf YFlentive RESTRIE Ogi%teﬁmdﬂal sphinc-

B3 (FRGatheRpreaaed)! $~‘oi1§niajoEﬂt5Fp%§' of @il ARintSBtifénce AW been defined
sel ecti ve-adrenergi c_agoni'sts |i ke pheny pro(folanrn

& AT S8 2R A HAPRE ST TR functional incon-
affegRer gi ¢ agoni sts for the treatnment of SU is based
on physi ol ogi cal data 25 indicating an abundant

nor adr energi ¢ i nput ,to snpoth muscle of the yrethra.
& YrgEh cABtiRace RHD ise imvelimiasy los ffuyige f¥ang coughing, sneez-

1R Ml ugRER ¥r i cHI GRS SO bRt Wetdddd to $Edt80Yinclud
d?ye o 6b|% $§ﬁ8£1 pe ?F inco%?lnence i's fhe resuF%Ile

TS REPY 4 svige e (1epBnent Mﬂyﬁer@é%ﬂfrl\ﬁee@éerlﬁ%ﬁd to the use of

25

30

RS GERetivERRir Bt 46 Rbonidet ﬁk ?%m@léﬁﬁﬁ@ h ¥ hlidodrine. The rationale

experl ences I Na rop riat’e de rusor_contractions and
iforctbe sseef adserengie @gr@sﬁtt’?@r thyyteepsmert of $U pybasechereighysaogical data

f I,
b RS DL AR A R e

nost  often associated with a neurologlcal di sorder.

Slree incantinence hdatrrspciasiabian 15 theonvmieatay e vgine gsspeiated with a
' rsﬁéﬂ% hidd%o frrﬁﬂ%s\’{zﬁé(oﬂﬁwﬂﬁ%ﬁcﬁﬁ thel QIR $f8hEAld WeBaclle or

ettusor to transmt appropriate signals (sensory)
WHRETserisEi Vs I dgraear mnclzo B¢ patere sV ithCRESO0eE HHED Grperiences inap-

propriate detrusor contractions and increases in intravesical pressure during bladder
filling. Detrusor instability resulting from a hypersensitive detrusor (detrusor hyper-

reflexia) is most often associated with a neuroclogical disorder.

Overflow incontinence is an involuntary loss of urine resulting from a weak detrusor or
from the failure of the detrusor to transmit appropriate signals (sensory) when the bladder
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less or no ~. undesired side e

-27 is full. Overflow incontinent episodes are
characterized by frequent or continuous dribbl - ing of
bibE@sd, i Nconpl ete or unsuccessful voi di ng.

‘gunctlona i ncontinence, in contrast to the ty}oEEB}004/004609
i ncontinence described above, ig; not defined by an
under | yi ng physi ol ogi cal dysfunction in the bl adder or

uiscftifir @verflbivindonBBem episbddsaeOR A NEAHRA bR ElebEES of BShtinuous dribbl-
|nvoluntar%%los f urine rggﬁltlng from such factors

a8 PE rag 8 qt¢ O unsaeresshitlivaringe. 9., diuretics,

muscarini c agents, or al pha-1 adrenoceptor ant-
aﬁmmut&hﬂ)mcdﬂhn,@ﬁr}é@hi @ntra 16 ROl BEFfSGR (A6 @ BRIEBSd Mhve, is not

nitive.i opairmmen npounds of this
| D ﬁﬂé‘Péefﬂl%P }Oﬁ%%r gY g fn thefidaddener urethra. This type of
t ﬁﬁaﬁﬁmte pcludasale m\ﬂﬂ’.!]ﬁ%%%s@ R_f ﬁﬁﬁ@&‘sﬁhﬁg £t fuch factcrrs as decreased
allgﬂg§es cal ds, angd othér nasal disord as wel

Fdirahaes (cfo BIelonBusErai WP ARioLirenoceptor ant-
: t
et RS ppchihtric SidbkShd dugh fpeéeégftb?%r gﬁgéﬂsle elrrﬁga.([)\{ﬂher

ther apeut i s .are descri bed, e. in_CGoodman &
G%‘ﬁ% und g AFYeN98 3T Fdrtigiapussl Trdhapettmensof nasal

nctdfmtgh;t@d iabsobitedMs @ Abrgils| ioldsNﬁﬂ\ﬂ Xﬂlﬂe{‘nas&pcﬁ@rd% ARG as the sequelae
26: 601- 616 nd Col eman Phar macol ogi cal
PBEGA < mpgopemenbings (65, simsgad stitiserediad gyith less or no
fmn&ﬁﬁﬁgﬁéga&ag Ai pha- 1Al L- adr enocept or Agoni sts In
Vitro: The inhibitory activity of conpounds of thls
m ned._using fluores-

entl n,in,vitro. was ex
&@F th%*&fﬁasﬁ“t&fr s eF SRS Do 128 Ceparen & Gitman’s, The Phar-
Qﬁdﬂib&)@icﬂa:‘fakz@ TR R0s6! hikatkditiod, McdRAMIPNe® gk AYos, Chapter

D renocept or agonlst activity was
?@tg@ﬁrﬁ]iﬁead@ Iemah.dLhn Ehermaglogical Regewn 1994 AG205729.1
activity of potential alpha-1AIL activity in vitro was

ARdrR BRGNP B¥akidat ABHENG 1 RAGREW L Jrgkat | ve
|ntr|n3|c activity (relfatrve to norepi-nephri né or
gh ephrlne) of standard and novel conpounds to
i sol ated rabbit bl adder neck strips-

Meﬂﬂﬁbﬁ&yﬁmﬁﬂf SROEDHBLEANY ofARY 115\%9{:1915 fr@%a@ Q:Ez&lgﬁ' ed using fluores-
rln%%’ (,al pha- I'D adrenoceptor) 25 1In d

Gigteramaon ahu tarlelar salcaen r:weytretmsmadcseubed in the Exam-
ipdda Delowb | 2SI T A NSk eRddep RS a c\ﬁﬁgt% gﬁ@%lﬁﬁ%ﬂned in wtro and in vivo.
evaluated in vivo in an sth tlzed e mcropig
ssess urethral activity relative to diastolic bIood
%ﬁi@gbre effects. Conmpounds with the desired activity

The aa@SIABbicaBA aﬂﬁl&slmra@hﬁgﬂh%tﬁgaé rﬂ*’rﬂ $ lmcu. %aluaﬁng the

ropigs instrumented with tele

f el
ﬁgggaf @rgcﬁek@ff% ItEngs adiity (relaive & mp@eshmm or- ];é:@gﬂephnne) of

b2 80SdUsE hotd SHh&s l; A
2 04709918 8 B (%T Ruads 6%%%%& 1so_12ft§tfzsa'bgﬁ blaier neck strips (alpha-1A/L
adrenoceptor) and isolated rat aortic rings (alpha— 1D adrenoceptor).

)

In Vivo: : .

Standard and novel compounds which selectively contracted rabbit bladder neck strips
‘were subsequently evaluated in vivo in anesthetized female micropigs to assess urethral
activity relative to diastolic blood pressure effects. Compounds with the desired activity in
anesthetized pigs were evaluated in conscious female micropigs instrumented with tele-

metry to measure diastolic blood pressure and a strain-gage transducer to measure urethral
tension. '
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The present invention includes pharmaceuti cal
conpositions conprising at | east one com pound of the
i somer, racemc

e jnvention, or an individual
“Prt%%?%?@}cgé c mixture of isoners or a phar nacelﬁqTé%ﬁZP%l”‘m*G”

acceptable salt or solvate thergaf, together wth at
| east one pharnaceutically acceptable carrier, and

Gfitel pracht ylveﬁtlitﬁi mtlhaesa;ﬂﬁﬂﬁm@euﬁeﬂ/ceﬁlpe§1ﬁ@ﬁhyconﬁaﬂsﬁfgtat Teast one com-

[ di.ent s. eneral, the.c ounds of the preéesent .

AL Wfqm * 5ReBinn, AT <8 BrobaaTR 1sQMeR,dACHIE PT DOR-FACETRIC mixture
effieidry or aphufiacaiticalYacedptitllesACHRHER thREGSt08bther with at least
adntnlstratlo for agen that serve sim|ar

oF PP Baceutically aptept @ﬁ&@

Mctiddhgrydieptsef erably 1-100 ng dally, and nost
preferably 1-30 ny, dependi ng upon nunerous factors

ch as. t.,he severity tﬁo of the diseas to be treated
56%%}51 omgroxpds of the Bresentanvepfign administezed in a therapeuti-

, n@u;eéffamé aﬁlbﬁn’t HQRPOENE A&REd hbges'd? u&sneéhdmtaﬁrfae #bnts that serve

i ndi cation towards which

nisLyra e
at Hi §Hf¢f§*}g@F% E10g8s argAEPiFally 1n300mmag éﬁb’egreéﬂﬁdnly 1-100 mg

' el&ﬂﬁratuﬂ&ﬁ&t @Eef&rﬁ@l eLh Bl de E Etihé hpGNBhmeroub MY ﬁféh as the severity

e.art_of treating such

di |1
g, Sl Ny Sl I theart 81 {1 oo oBreEErRstansi of the

- @Bhpoind kB ﬂﬁroﬁﬁ%d@&rﬁ B mitneWkiBHARe Bk tihE towards which the

di.s¢losure of _this 15 Application, to ascertailn.

pAeiRisEEeR s dispeted. pad the preranent ansk expprienco Afide mpghcek practitioner

iR lRiade Oﬁ@éﬂor&ﬁ)ﬁ%@kﬂ]@ﬂ Ut 8f PR sUSRESSs VJ!]F‘Fe %ble, without un-

eneral, conmpounds of the present rI'nventlon

rERSiRiiaionansiaritastvpaapersins knnvdedssnadithedisdomge of this
Ii!%ﬁ@atﬁ)‘ﬂ thketfinh agkdlentit lpdiing aﬂ'rb%@!) @p gomyounds of the pre- -

[in , rectal, ° nasa topi cal;

_ \?‘%i&llﬁ‘éﬂﬂ 0§r Orpﬁgléﬁt@ﬁ@ﬁe (i ncl udi ng i ntrarruscul ar,

intraarterial, 20 intrathecal, subcutaneous and

[[:E‘gé&\fﬁné&iﬁl}o@ﬁﬁ‘of'th%tp&é%hﬂﬁvﬁudnw bEQ gtleltea*a.k glhirﬁfaceutical

ad- nministration byln | ation or 1nsu at1 on.

prerdetions inendiog thise auliabl for el (ipduiling byenbard $up-lingaal), rectal,

S PRI S R B, M,

erall 5o CW@QWU&V@DGS)Q@@M@&WWl a(fnrm suitable for ad-
hAGREDES }9‘37 ffhaPR6n OF u'%?fﬂgu?ﬂ n’f’?@ ﬁref&?ed})r%ﬁ{ﬁ%t ofa stra.tton is

adj uvants,” carriers, ace
Eﬁ@rﬂb’rqrﬂbtsqumcmmtl dedly dowage regisént wbmh camUe ad)usted according to
gﬁ tﬂﬂlar maceuti cal conpositions and unit

osage forrrs may be conprised of conventional
i ngredients in conventional proportions, with
Arcomorwdtor catgpupdrithepresant invenfioniosstir Wit o qmmsce conven-

l: u
ﬁ?‘;?%l ve ah%%ﬁ%gg)? d?ﬁe actl vecéa%e?e |Oﬁ for&ré% NSUr actemlcal com-
W ﬂmnmd urtitdaeiegts ddhe Vhﬁﬁladwa@bcmngmom atpunit dosage forms may

gé@#ﬁgéﬁ%d &'&&P{i&%@ﬂﬁ?@#&%@ﬁés i (gfﬁ% liblf J?ol» %ar‘é%}ns, with or without

el
"s'qméﬁchmmnmmlundsor mowides and tstwiinddagedbaasmay contain any

|
S oL e%fecﬁ\lfeofn%u of hle%cﬁxge mge&g&n%%eé%eﬁ%ug%t@ 3\3%151&&F gended daily

suspensi ons, R

dapage mmgk tmbes:mpbye&] TheeHhnnaceoticd upppssitiond ms;r B@ﬁnployed as
inal-radm nistration, or i,n the f

B e SRR UL Rt B Bttty sotpl RleS formuda-

trorspot Bguidasudhes sautiomgsispensiorsnentlions, elixirs, or filled capsules for

oral use; or in the form of suppositories for rectal or vaginal administration; or in the form

of sterile injectable solutions for parenteral use. Formulations containing about one (1)

ozelly Qe Weerepgutic.apgd(pt prophy-

—
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WO 2004/ 099189 PCT/ EP2004/ 004609 -29 m | ligram of

active ingredient or, nore broadly, about 0.01 to

about one hundred (100) mnilligramnms, per tablet, are
WOHEPHEY y suitable representative unit dosagRCHEPIPR4/004609
The conpounds of the present inygention may be

formulated in a wde variety of oral ad- mnistration
dosltigent of 4kive et RBASY L6y, OHRASH 1 foQBSuAM hundred (100)
dﬁgﬁ e.forns.ﬂg 5 conpri se a conpound or conpounds of :
t BEeRE gk AtG AGFOTEIREHTRIARIE BiPrpseRiatye unit eespgaloras-
salts thereof as the active conponent. The

pB¢ coaapbtin B e RecapinblttnCaby befosmul® iRQ Al Refety of oral ad-
sol.i.d or liquid. Solid form preparations include

pBRigTion dspen formp; ThepharpagratiFa sompagifiersand dosage forms may

S tipReNetaiongfoundtd cHinPBeAS dThie: }tﬂ’ééﬁ%' {iBentidh &?gia.gmflceuticaﬂy

carrier qﬁ%&g onf of ‘nore-substances which ray also _

b eRfgb g F01 9/ta% AUV R g TEBRHES, Thephasmiepeusically acceptable carriers

| iy b@ame@mﬁ@msy%ﬂ&n%woﬁg% 2tRInd GRdiRde
abl et disintegrating agentéi

preservatives, tabl et r I _ ]
effeEHEY F%fbﬂiﬂﬁgsum%qr}ea| and dgsppiGibiregraniulen e sedidrdagsier may be one or

owders, tablets, pills,
or an

© ORBR bbtines whifl A8Y NsdlhdhdgitheSal h&ivdéﬁf'a%geﬂlté 8l 'ig%rg,flﬁbﬁcams,

with the finely divided active conponént In .
t ISP AELRS ABCR BB e Preweretisgs) (ablet disintegiating agpnts,tog an encapsulating
CRkfeHEN THPiaers! e ReRPSSAIMyR NELAPY dRARASHEYwhidh is a mi .
S ifable,%%ggo?&ions and cong-pagégg I'n tﬁgﬁg apeng%a ¢ with
st Englx glivided active coramenans larfabletsihe aetiysrcofmpoamtygenerally is mixed

CRih BHeltafri@Mat: Mcéﬁ%&ipbﬁ{% &%SI %suﬁ?ﬁl@ﬁo\é‘)ogo% and com-

percent of the active cofmpou e-car rs in--
-Pagisddn Bist shapeandbsize desireds dlhepovigrsewidiiableta phaferaltle contain from
RGAESHLT : l.agt o Chi| ST
RS B0 Enl D) BRGNS o
sEiamt ees alipsedp I nagniesium| cosmnate, negnesisin stegyateatelc, sugar, lactose,

, d [ T ? tign: | )
2208 (4 gl L8 KB TR ML GRACRLL it
deifpdlovdmalting verrc eqsoabattemenditie dike. aT hatermapraperationis intended to

| | ' Chl Ve C onent . - .

AR o T 00 bk At b1 B e BRAP el caris
WP EAings dapswde Bowhigh ileadive domponest, ithar: withoma cdreibss, is surrounded

i - -Jabl et er Sy . .
A WEER S SO i} iy UG B dormergre pcluded
flablets, poivders] apéudes, pills,ahceethyiind brergies ony bouhwiid fermmssuitable for
Yt akisif Qo 0oral admnistration include Iiquid form

~preparattons i'ncluding 25 emulsions, syrups, elixirs,

aqueous sol uti ons, aqueous suspensions, or solid form
Srtbgralionms siitavde fobhdrah aduministration deduddidad Gomverepations induding

B4t BELBL S92, L O BLBBE BRI i o s

- Signevbshpropyteted tgby cotvesed shdrtpbefore neyto ligait faind preparations.

SEELL 102988 8 S0, kG P Bhions o e
pestpdr eoulsifyidg sgmoilty £gg stdhes deithingsarbime ApAboleste)@taticia. Aqueous
SO ELS S BR) P L ISESt g ot snd i i
solspaits iflons s ctabiliein ) ned diidtnidyagelits PRGBEY shdpendidiialayt be prepared
ﬁtﬁie d?rgilnjag%écla ﬁ.ﬁelg glr@ge%ea%vé Qomvﬁotn%xrlt in V%ahterv With Viscous material, such as
natural or synthetic gums, rgsins, methylcellulose, sodium carboxymethylcellulose, and
other well known suspending agents. Solid form preparations incluzde solutions, suspen-

sions, and emulsions, and may contain, in addition to the active component, colorants,
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natural or synthetic guns, resins, nethylcellulose,
sodi um car boxynet hyl cel | ul ose, and other well known
g agents. Solid form preparations include
gﬁ@?@%ﬁ% suspen- sions, and enul sions, and RaJ/EP2004/004609
contain, in addition to the acjg.ve conponent,
colorants WO 2004/ 099189 PCT/ EP2004/ 004609 - 30

flivavg rsf;abﬂ@@@md&eﬁeﬁrﬁﬁamnﬁefa&nme&eh@ﬂsa&mp%mn&aﬂ:wkeﬁem
ef.eners, d;}g&%@ nts, thickeners, sol ubilizing

é‘é@?’rl@ng% & The conmpounds of the present

i nvention maybe fornul ated for parenteral

@Hm:dihﬁédrﬂk oBthe pr&@efit invdi¥ioh BB f@finul@teﬁ for PREMEral administration
%é ction.or coptinuqus infusion) and may be presented

YIRIEFioe &8~ PRI HAREB EPREIOPS Biipspp)emdapay hgugsented in

68 Hbse\oth H?aﬁ:ﬁ&ﬂ@d BR-DlledlsPrifdts | dMORRIMERME RSS! B multi-dose
WI th anmgl preservati ve. e conpositions may take
apadded B@ﬁm@wsﬂghe SURDOSEMS may talehiHch ffeFmas as suspen-

éIGnso bAIMtioHs &Uéiﬁﬂkiéné/ﬁm o§§%u&r veh1§@§ il Qﬁﬁﬂbﬁ’s iz aqueous poly-
i%]tgueous por% et hyl ene ampl es_of ]y
oppleraf oy pr WEOW% dilgentipspivepis gr vebicles in-

Hbde };911 ?l@ epgl’f?&)‘l Fﬁ:ﬂgﬂ%@ %iycol?@ég;éﬁt)ﬁwﬂg e ,%I_Wé%lﬂ), and d inj jectable

vege i'nfectab

@ﬁgg%zﬁﬁtteré B ‘%Ihl( @ Qgte) a@tdﬁw IngEn éqrm@ﬁ@wn@@msmresewmg,
I g &
SR 34U S, 5. BESEE L0 e8]l Mo

%ﬂt%mggq? digpt srparibe dn PW@@r oraniapsaiped bihaseptigisglgidon of sterile solid or by
OBt B G el S BRALC . cte

BBPgAn-Bee Waser-const i t uti on before use with a suitable
vehicle, e.g., sterile, pyrogen-free water. 15 The

?g{%%ﬁgﬁﬁ ?Bf%x B8t ubﬂ‘ﬁﬂ}‘ﬁe‘%&zﬁﬁ}& B0 QPR Alubtistration to

nistratiron to t he eprderms—as
m as eingments.oreamstr dotionsoer asg transdeypabipstal| Ointments and

9 % R Snaadd w?ﬂlb%ﬁrﬁ‘gugays or ﬁlgbasggﬁﬂ{ B THEALRYS suitable

equs or oll wth't fron o
Tiamkt:l@zbg @nd/ph gdkmgﬁgtsahdvlms ey bé fogmalpeadt with apaqueeys or oily base

Jﬂﬁi\iﬁﬁ e
wllin gener a aﬁmsa{gﬂ] egoﬁﬁ%gé%gﬁﬂe‘s @Aﬁ%@ﬁé stabiing agents, dis-
mh§ ag@ﬁnﬂﬁBQEhM§agestsaﬁmdkﬂmmg ggagent solodng a@itp é?osmn@nons

E?Ol‘ tg g5 ntg.gmﬂl’]”%sr o sche &%ﬁ%&%{dﬂ% e %}rs%{)%lg):h(s:%fg active agents

I‘I ng atl ons Sul

1.8,
(,1 e

| ladrﬁamozsedlbaseg osua]lyl sudnesemd tincianel trgecintiz gagdkes comprising the active

Foqelys in ve agent s | avored base )
ERILRiTR AR P AT SepdaR e BRI R S L g

W:tshesaammpmmgl ﬂng s@lie gredientdn aisnalfle hasd csmizh as
gelatin and glycerin or sucrose and acacia; and nout h-

| e acl.ive inar di k
TRGOE SEHPbLA: Bl el Sy Gt e 0 BRI AL s suppo-
sitovientA huw nmaMng w‘awsmnh at aenh:iture afdattnacd g]atermies ascocoa butter is

Al ow e such_as [

SRR e hadh Fs ComPindR i e HomRitirefii e ) B Hiofing. The
m&llt&nehbmogénbdm r_aﬁctureﬁ themrponedtintosotvapeart seed molds, allowed to cool,
hg&g eig usly, e.g., by stirring. The nolten
aﬁl_ g% us mxture is then poured into convenient
sized nolds, allowed to cool, and to solidify. = -
The compounds of the present invention may be formulated for vaginal administration.

Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to the

active ingredient such carriers as are known in the art to be appropriate.
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30 The conpounds of the present invention nmaybe

formul ated for vaginal adm ni stration. Pessaries,

W reans, gels, pastes, foans or spray .
ég%ﬁgﬁﬁFﬁg in addition to the active ingredi§HF”§H@H“m4a”
carriers as are known in the ardlto be appropriate. WO
2004/ 099189 PCT/ EP2004/ 004609 -31 The conpounds of
t EE;@WQS ioRtherprisont IHF\‘gpiti_enﬁ:rmyrhﬁl fatredlafedifonasaladministration, The
ARt ok 3L drahsi L, suspensiLgns are . . -
applied dir c?ﬁlg{ﬁg{}ge %Pﬁ%ﬁ’%g*gg@gg\% % %asgf@g’n SRR GHtigRal means,
?%mﬂl aglrgpper pipdttear sproppEhs fopimpdttions ataydp ?ﬁwlideﬂig@a single or

sl at S rovided in a single por tidos

form I nfc’t9 ﬁlz | a%%lgrrt&fgss?e&%%m 57 8EB’€g{t‘8rﬁ8ﬁ5F‘ﬁ’g{tubFé?hlf‘ﬁﬁ?Y the
nipAfiepadugivisterig abxatppfv@_ri'étegpieﬁﬁntmaﬂ' fdiv?%ﬁﬁeedf:ﬂsk?goaﬁion or suspension.
aplRhe etermnad vol u 0 e .;solution or, .
suspe%}agﬁﬁsspr% énagglgécehd Ve S WA eWi‘gaWrBf’é atomuzing spray
dehieved, e.g., by neans of a netering atom zing spray

PUVP The conpounds of the present invention may be

e - adml ni st kati on rticularly .
e O o AR e B Pyt e sl eamnistraion,
auriigilasty tatthorespifterysocrantiOndoding iwirhhasgedefigikirptidia e com-

onBkk | ' Q.. .0f th d f.fi 5
OB BOSGUR v LB Bl o o e B el a5 L s oress.
Pycive pagidersiramayrbetdbéimadt by meagns knbym i e, 2@}, bf hicronization.

T 640 KB R0 BRSBTS B0 SS £t cah
chlosefbfdracwbena(ERS), ¢. gHRGrhlomdiflyoromethane, trichlorofluoromethane, or di-

f ' onet hane, ..tr.i,chl orof | uor onet hane, or
Bl B CRR ik ble% B ST LfE o B proscl may con-
gehentlsalsa aivtan gascfackme sedran $@ithtmyTieaihsd 5f druE Q{Hg.%@ kbd¥trolled by.. -

e dose

I in,a.surfactant. such as |lecithin. The

%f[& ?I‘é% %r%gﬁ-. e%%?v &@%Wﬁ P?g.féﬁsnﬁ%&w@é@r%qiaﬂép aform of a dry
{PLbWéﬂ]lc;l agi, uqa}lcowdtﬂmd ixafthe/@nipiginddh ﬁ@ﬁﬁaﬂlﬁ%aﬁ&r !Bﬁé&‘é%;&if% lactose, .

[ or . a.dr owder, e.g., owder m x of the o
{é;;“rf%oﬁﬁf&g} Ryt dach F‘%%WO%%@@%E ealulose prbpelidnylpyrrolidine
- §@F ) T hegtoardencadgied Wil fhe s 58 4 bheaSasidipX %%Wa iti
cel :bU| os?gt a&d CQ| Vi nyl rfgol i di es (PVI m{F e pg%d_gar@mlﬁon
7 PF GFeSG 1L 1 B RSt 6. PHEPHASHe" @rdEss of Yo gelain or blister
panksl o ncehieh shd pewle ralrBY 2 D@L SANy8 408 offH fndese.
forme.g., in capsul-es or cartridges of e.g., gelatin

he powder may be

bl st acks from which E
g\@r%nﬁlfessl{eg godrg:w%ﬁ%\gf@ Prepare Wghgpperwﬁqggg adantedyfor sustained or

¢cortrulibd kélen3s adahiRRtibh SPHleQetivi m?rreglfblhg. g Fé}ﬁ;@%&%ﬂ&% compounds of

dapt ed for sustajned o . con
B PP P cof bt et de tFargredna ar sutsRoxrske delivery de-
tibs. Thegealtlitty ofstentshe RIVEARBLdsANRRLARinERIDEe of the compound is
f or nul at gd i n transder al or subcutaneous drug

RHEFPFEAPIqes paijeni cempipres avithet froatpens yegtraensis arusial. Compounds

indiwand A gRo BsiveRnstens bR iIRY el Bl 8838 Pl A\ &inCHMAYID LS upport.
ecessary .and when patient conpliance wth a treatnent

| ﬂé’g‘i"ﬁ&ﬁ’%& 02 IRfeseh can é@ﬂ%@ cergsined with aprngEatien exbehfarer.y., Azone

@ Mqﬁaﬂt@dﬁ)h@ﬁ%@tdrﬁé).aﬁﬁs&(iﬁ@pre_i&sea&lﬁgﬂy@?%&gﬁe%%Yrgs%rted stb-

The conpound - of Interest‘ca
DRl

|id ort..
%%FPIBPH% thihs spdramelleres by ewsarcasrinjeetion. , Thzohdermal implants
ehdapdaEecthk agapeYsd SNERLEA 95181513 'ﬁge)l%béﬁé,te?é.,moﬁg hE32€ or a bio-

eliver stens are inserte
d(égradabele %o%er, e.g., polyactic acid,

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active

component. The unit dosage form can be a packaged preparation, the package containing
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30 cutaneously into to the subdermal |ayer by surgery

or injection. The subdermal inplants encapsulate the

Vﬁﬁnﬁpund in alipid soluble nmenbrane, e.g., silicone
&P} a bio- degradabl e polyner, e.g., pdiGAER2PQ4/004609

aci d. The pharnmaceutical preparations are preferably

.in unit dosage forms. In such form the preparation

| Gis@etb divittied of PlePartdibh, sdBS BpaCRALRIBI REQ eﬁa Hd
Oﬁxtega ive 3§SPgonpongnte&gC@§ uni t % ers in vials

quant i tuh esﬁi) &1
Sr M Cathe opeciargrernh chEPaLledablet mehgaeilagage itself,
C@l’it &in'YetHe ¥ 3PA ke 9188115%901*3 2o} ERZEOM 11 & form2
di screte quant iTties of preparation, 'sucli as packeted
and powders in vials or ampoul es.

t !
A@&&e Sﬁéﬁf&%afmg%%@@é cyrsierhaag Shejeloamulaions ate desgbibed in Remington: -

CWBﬁence%d@@éc@i&g@fPhhﬁﬁ&cﬁz 1999 Editdd 5ANaRE,, M&ﬁk Publishing Company,

é@ ropri ate nunber o t hese ‘i n packaged form

tqw Eapee b ﬁﬁa%meeu)ﬁeeeﬁevéw‘m@@nmu@ &jrulations contain-

fiaf AubmbbRfbofthe ¢ e
Smgenceband Pr acplpe?é&éifﬁ%ﬁg% %aeci:%geg&lrg%%%%aé%%@by

@?{fgﬁp Mack Pub] i shi ng Conpany,. 19th edition,
"Wipg REPYTARARS a0d Rempke ert Siveie pakle these eheilleckin the art to

flﬁﬁlré'lﬂeaﬂ QA8erSaRY 2L -
cé b«%ﬁé 57 ar e d escr | %Oe%lgl&rl]& W%@ gwg{lr?fgeﬁ] %@8‘% Rot be con

jHBE s @eﬁfﬁhe%wem@ng vfetneltehf 26 gizig dllusfretee and repre-
%@mhﬁ@qhagoghe art to nore clearly understand and to
practice the-present invention. They should not be
QE%{;)- }JO sidered as |limting the_scope of the
iP5 rvrbeep Madsde epsyraRcCBECRYIthITERSEta Db ersged (s mounts,
senbahints, Et*aq,rkﬁﬂfsoﬁfef ﬁ,gérﬁnéiﬁﬁ{ Rride8Ad H@Q&&:&h@ﬁﬁ%@come, be

o, nunbers used (e.g., anount

a@ %f Y mnt respect
f gt well asdue i féqy@ncgwhe%mﬂmeﬂtmwm r@#ndarrepfnumbers, L

C&ﬁ&'ﬂ@é]ﬂ&ﬂ shoul d, of course, be allowed for as-well
as due to differences such as; e.g., in calibration,
roundi ng of nunbers, 15 and the Iike. EXAVMPLES The
m preparations and exanples are given to
enabl e those skilled in the art to nore clearly

an OW e@&ahenpmpé}aaegws he Bi&SH 'EEaElQ YIRRE 6Mkd 1%[ Ry art to

con- sid ITmting the scope 0
e g w@ﬁﬁst%@%@rmsmaﬂwaeﬁwgt mvmamrr aFheysheifld not be con-

rsi%ll@feﬁ as gﬁu c;f G 189 én'tlo(rjz but RSk %e%§ Ix]%ustra?‘fe and repre-

6- Br ono- 3 5d| dro-1Himdazol - 2-yl net
éﬁﬁaﬁ@ﬂh@ﬁeﬁ sulfonyI-IH-lndoIe Step 1:
1- Brono- 2- Pl uor o- 4- net hyl - 5-ni trobenzene F HZSO4, HNO

Bxdnble 1N026-Bromo-3- (4,5-dihydro-1H-imidazol-2-ylmethyl}-5-fluoro-1-methane-
sulfonyl-1H-indole

Step 1: 1-Bromo-2-Fluoro-4-methvi-5-nitrobenzene

F:@/ H,S0,, HNO, FII

To a solution of 1-Bromo-2-fluoro-4-methyl-benzene (5..35 g, 28.30 mmol) in concen-
trated sulfuric acid_ (25 ml) was added eoncentrated nitric acid( 9ml} dropwise while main-
taining an internal reaction temperature below 20°C. The reaction mixture was stirred at
0°C for 10 minutes and poured into ice water. The resulting mixture was extracted three
times with ether. The combined ether extracts were washed with brine, dried (anhydrous

NO,

e
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25 To a solution of 1-Brono-2-fluoro-4-nethyl-benzene
(5..35 g, 28.30 mmol) in concen- trated sulfuric acid

E3%hile main- taining an internal reactPOIVEP2004/004609

tenperature bel ow 20C. The reac{d on m xture was
stirred at OC for 10 mnutes and poured into ice

‘&25 m&g was added concentrated nitric acid( 9nl)
VP

vva:t(hum iﬂfﬁ a8 Hohkd Gt i
T Frne R Tl U s iy
Was IR AEgmeRgraniyicver splacmyldal@mgm mmqfoos@maeeme in hexanes

PEFE Emeﬂ@mﬁé&%%me@%d?g% AL AL Aol (5910 7006). ' NMR

ressure.

p@lﬁﬁrt‘&a@?&@&g shlkgh lenI Bt ©28 Gbhyl, byéet Hs).l i ca
gel eI ut| ng with 2 to 3%ethyl acetate in hexanes
£ nzene as a

mhlte SO|Id (5. 21q, 7. j 442260 (s,
3H), 7.11 (d, 1H, J86Hz) 8.28 (d, 1H, J=6.4 Hz).
5 Step 2: [2-(4-Bfono-5-fluoro-2-nitrophenyl)yinyll
dlmethylamne F, 1 O-N FN-~~ NOBr NOX Br

120 C (O>ANﬁl xturg of NN ditmethyl formanide
acetalO(1.F m, W%nd
cgzuorok}fl nmet hyl dﬁq’zene (1.538¢g,

Tn—dry—drnﬁ—htaform de (10m ) was
heated at 120- 1DME #28°C1.5 hours. The resul ti ng dark

red solution was 10 concentrated' under reduced |

mmﬂﬁtmfee)f ANFRATetHy f&ﬂﬁ&l@@&%@%\ﬁ? {]%%l @\f?eﬁn? Lflf nlgmol) and

rganj ¢ extract

ISH“?' JE’HH%# ShEoHnir-beizere €)338aribTonnmin) it dgtdethylform-
uﬂﬁﬂair (IDﬁ@JﬁﬁChe@fe&§§ H(ﬁliS‘aC%ﬁ’f% s The sesplfing dagk red solution was

@4 5-fl uor o- 2- ni tro-phe

‘%‘Wat& Rder e dced prssEre dnd @Mon&cﬂ-lbﬂmeer( @b} tate and water. The . .

%c?an&&le S O e Cyegiipagn gﬂ%%ewdgconcen-
#Edjmée%’@ Pfg:"é'uWIIHgWE'fZ (4-Brremo- fluoro-2-nitro-phenyl)-vinyl] -di-

ﬁmﬁry@aﬁnée afsl ARERHAA8lE 'H RMR (HCFRRTYs I, e, %H(dflﬁ J=13.3

ﬁa 1.8 E{z), 6.98 (d, 1H, J=13.3 H)7.13 (d, 1H, J=10.8 Hz ), 8.15 (d, 1H, J=6.86 Hz),
M+H: 271.

Step 3: 6-Br0md—5-ﬂuoroindoie

F '\-N\ E
D:\/ Raney Nif NH,NH,. H,0 m
Br NO, THF/MeOH | N

Br

Synthesis of 6-Bromo-5-fluoroindole was carried out in this step according to the pro-
cedure reported by Batcho and Leimgruber [Org. Synth. 63:214 (1985)). A mixture of
hydrazine hydrate (1.30 ml, 26.8 mmoles), crude [2-(4-Bromo-5-fluoro-2-nitro- -phenyl}-
vinyl}-dimethyl-amine as from step 2 and Raney nickle in tetrahydrofm'a.n (30 ml) and
methanol (30 ml) was stirred at RT over night. The catalyst was removed by filtration
through celite and the fltrate was concentrated under réduced pressure. The residue was
partitioned between ethyl acetate and 0.IN hydrogen chloride solution. The organic ex-
tract was washed with brine, dried (anhydrous sodium sulfate), and concentrated under
reduced pressure. The residue was puriﬁed_ by flash column chromatography over silica gel
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Br ' ENO THF/ MeOH H Synt hesis of :
6- Brono-5-fl uoroi ndole was carried out in this step

W@%%legfgrto the pro- cedure reported byBat?h?gf@%&qwooww

Lel mgru [Org. Synth. 63:214 (1985)]. A mx

20 hydrazi ne hydrate (1.30 m53426.8 nmol es), crude
é - Bronp-5-fl uoro-2-nitro- phenyl)- vi nyl ]

@rm@mrl} 10%rrithyd aastaferio irexsine o givasBrRaney-finoedd H-ihdole as a light

G OBy MR RGTER ko T Bl g2 g, 10,

concentrat ed under reduced pressure The resi due was '
artitioned between ethyl acetate and 0. 1N hydrogen
gtﬁﬂ’ér (Ecfzomst-Btflusmo- LFhindol-gatmehpy-dhethyhotinaas  washed
VVI th brine, dried (anhydrous sodium sul fate), and
qncentr at ed under + reduced pressure. The residue was

r Wy fl&sh el chremat ogr Apiy over silica
4/0 2004 34 eluting with
% et hyH acetate ¢ n2 exanept ,

6 Br ono- 5- quoro | H i ndol e as alight green solid
(0.865 g, 61%. 'H NVR (CDC13) d: 6.49-6.51 (in, 1H),

'1(7 d%éso}iﬁc?d]éfédl?q%%isoﬂ%drggﬁ grgio eZ{'O(Sgﬁg,g 4. ) @{ 'gjgglz{gClz (30mi) uras

AdgeBNoNulimetHyl ntethyl drelmigdim 3hipkide (7. ?{ |5)3'4di'1@>!)h yhe RiRire was

Fred FHRT %rméazb?ra&% 50dH o B Bt O et a5 Oranob 200ml water)

wavatled. ITHEH2G2Bu{ Droh widextradetbihtdeylicBBtd)ihe organic extract was

 HRTRE Sah ?@ka?éla%%fﬁwe?rﬁr%nwﬁsﬁmé“d%@m@w to give

(é{kdomm%ﬂdomltﬂemﬁela etﬁylﬁatﬂaah Ilgﬁﬁ% aw@u@ﬁf)areée@érld (1.06g). H

s OSaes &ﬁr{i‘% 030 TA BT S iirRits), 7.2 4,

1$03+=6101R)] MatRsand concentrated under reduced
pressure to give
[)-di met hyl -am ne

6- br -5-f
5&%&%'%@2;& ENVR (DVSO) d: 2. 12

(s, 6H), 3.48 (s, 2H), 7.34 (s, 1H), 7.50(d, 1H J=9.9
Hz ), 7.62 (d, 1H, J=6.0 Hz). MH 269. Step 5:

(6= Brono-5-f uoro-| Hi doI-3-y}5_)-acet iaNile NCN F
S I N Dkﬁd_g%gg_E_l;L Br A\

DMSO/CH,CO,Et o
Br Br N

N
H H

A mixture of (6—bromo—5~ﬂuor_o-1H—i11dol—3—ylmethy1)-dimethyl—amine (1.0g ) and
sodium cyanide (0.54g, 11.02 mmol) in-ethyl acetate (1.8 ml) and methylsulfoxide (16 ml)
was heated at 80°C for 24 hrs then partitioned between ethyl acetate and water. The
organic extract was washed with brine, dried (anhydrous sodjum sulfate), concentrated
under reduced pressure. The residue was purified by flash column chromatography over
silica gel eluting with 20% ethyl acetate in hexane to give (6-Bromo-5-fluoro-1H-indol-3-
y1)-acetonitrile as a yellow solid (0.41 g, 44%). “H NMR (CDCl;) d: 3.78 (d, 2H, J=1.0 Hz),
7.27 (dd, 1H, J=1.2 Hz), 7.31 (d, 1H, J=8.8 Hz, 7.58 (d, 1H, J=5.5 Hz), 8.23 (bs, 1H).
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15 H A mxture of ' :
(6-brono-5-fluoro-I Hindol -3-yl net hyl) -di net hyl -am ne
sodi um cyani de (0.54g, 11.02 mol) in
Wéawﬁ?&gacet ate (1.8 m) and nethyl sul foxi de (16’%"2004/004609
was heated at 80C for 24 hrs then partitioned between
ethyl acetate and water. The organic extract was
Sz e (5-Birdtho 45 flilero- Tidetithne ARY It TS0 8O3 YMasiil
concentrated 20 under reduced pressure. e residue
was purified by flash col um chromatography over
ing with 20% ethyl acefa i n hexane to
no- 5-f gL | ndol -acetonitrile as
a grel ool i d (0. #1549 . CDC13) d: 3.78
(d, 2H, JH1.0 Hz), 7.27 (dd,"'1H ¢z&- 7.31 (d,
1H, J=8:8 Hz, 7.58 (d, 1H, J=5.5 Hz) | 23 (bs 1H)
25 WD 2004/ 099189 PCTI EP2004/ 004609 -35 Sten 6
6- Br.ono- 5- quoro | - met hanesul fonvl -1 Hi ndol - 3-yl' ) -ace-

paiselution of (erBrpme GeBmme H-indel- 3y dracatessgde (oraOSg, 0.81mmol) in an-

Bpdrghd RBaB¥drofur ,
(6 Bro c{‘rﬁa??flouoﬁ%(llolﬁlﬂll) gvasaddedﬁod{ug%}é onlﬂ ]Igé’Q(E)mﬂ’fgg 0% in
|a

i Adier piizanng ey w@mahyan@hamnlfqmmﬂbmde (0ais ml, 1.68
&‘i‘ﬁ’eﬁﬂw§9£’dd&ﬁ‘cﬁ¥ﬁh é eI' Sredion. n%xéngu%o?m?%{% '1{;]{ é)g 24 h then parti-

m neral oil) After stirrin
@ﬂnfeélhxhacmﬂe anil watet.0ThSonghnic Ex&Sct wmm#a}hed/aﬁth brine, dried

tirred
g S BB TN M L0 v
bierifzad byriiash é@lgam drresatographyazensdish gel \%hlt:hg tith BG% ethyl acetate in

Ejé'}daﬁéjto % i u(&ﬁfo?ﬂé > sSALEMAL %Eﬂésﬁ%bxgﬁ&gg snt ?cm;tnle asa

under ced pressure. e res

Yeﬂlawob@ (Qi%ﬁg,oﬂiP/drraHdWRdﬁ)D(aabe} 3501 (s,c33)g N 5 éd, t:zH m-gn 1 Hz)

5(% ﬁ@gojgég%{h%}?gﬁ%%tﬁ@ﬁg%ggu}ﬁgxérge%fl gld\éle 3705 ace

tonltrlle as a yeIIom;solld (0. 22q, 82@@ I H NWVR
- -ithiddzol-2Lyliild

;g&elH) 779(d TH T90Hz)811(d 1H, 7=5.8

6- BronD 3- (4 5-di hydro-| Hi m dazol - 2- ylneth)rl) 5- quo
ro-I-nmethanesulf nnyl IHindole H N CNFHl HCI

(g)/EtOH, Qg F | \ N Br SO 2H2N*~ NHZ/I\/E\-I?? NO R
\ F 4 1. HCI (gY/EOH, 0 °C F O N
Br N Br N

0 2HNT~>NHaneoH

0O
™~

i
O

Hydrogen chloride gas was bubbled through a cold (0°C) susfension of (6-bromo-5-
ﬂuoro~1-methanesulfonﬂ-lH-indoIé—yl)-acetonitrile (0.215g, 0.65 mmol) in anhydrous
ethanol (20 mi) for 15 minutes. The reaction mixture was refrigerated for 72 hours and the
solvent was removed under reduced pressure. The solid residue was re-dissolved in an-~
hydrous methanol (10 ml), and ethylene diamine (0.05 m, 0.77mmol) was added. The
reaction mixture was heated to reflux for 24 hours and the solvent was removed under re-
duced pressure. The resulting residue was purified by flash column chromatography over
silica gel eluting with 7% methanol in dichloromethane with 0.1% concenttated ammoni-
um hydroxide to give 6~Bromo-3-(4,5—dih}?d:o~ 1H-imidazol-2-ylmethyl)-5-fluoro-1-
methanesulfonyl-1H-indole, which was recrystallized from methanol and ether (0.133 g,



15 0 0 Hydrogen chloride gas was bubbl ed through a

cold (0C) suspension of (6-brono-5-

fluora-1|-methanesul fonyl -1 Hindol-3-yl)-acetonitri
wo(z@h'ﬂs)% » 0.65 Ml ) in anhydrous et hanol (ZOP‘FH'@P%‘)BWO“G”

15 mi nutes. The reaction m xtdyge was refrigerated for

72 hours and the solvent was renmoved under reduced
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heated to reflux for 24 hours and the sol vent was

The BIMREnY BS@botifls vAKCASH §nBRSELhy g rb@dutd dfBample 1:

resi due vvas ur|f|ed b flash col um “chr omat ogr.aphy

defdelpro-3; (¢ Scdibgdne- Eiimidagold-imethyldr mathapesplfonyl- IH-indole;
5 5%198&&5&&@&1@8&0%3%&@@%&3}15qte@maﬁmmqu-mdole,

68 oBe(%,5 s Wy dmisiazel- 3 slraeth)-ometbaeeshlfo g Hrindoke
7802 3L tshéﬂ L froaka a%m s}ﬂﬂé yl)sq’%e&aﬁ\@sﬁlfonyl 1 dndole;

recrysta lee from net.hanol ether

42@@M@9%@9¢h@pemxﬂa@d4mmethﬂé‘rlﬂe@amsﬂf lébmsi@}e;

3%531)?%18& é—?@nd#bl-?%gﬁzf 4-ﬂgmpc7 1(zgeth%t&u1f<7n§¥g}1(&5&ole,
eepsplbenydid Hrimdele;
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SRR A B PESS TP
_ dee‘s-[ﬂllﬁ}@hg-llH fnidagbdi2eylmethyl)- l-methanesulfonyl 4—methy1~1H—mdole,
' 4@b ﬁfﬁfdgi I?}Qg);lmeﬂih) P&&ﬁﬂes&f&ﬂyﬂg%&)}xflﬁ%ﬁde, and

esul on Vi

36(4(34Dmh;mk8—1¢-14-u51ddzd11325|y1meﬂ5ﬂ)| el aresdfoyird hethyxyt L isinfiole.

anesul fonyl-I1'Hindol-e;
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l.H-1 ndol
%&(% %“%ﬁ% aﬂgﬂlfﬁhalaﬁg lpg-lflwrfzé ﬁeﬁaﬁe 4-fluoro-1-neth
anesul fonyl -1 H i ndole; 10
Exawples2:Di Hyﬁh]@rd:ﬁi—(ﬂ: mﬁhyzch:b 12-jinideizbly2 yhﬁeihﬂlrdrmeﬂhamulfonyl-}
anesul fonylf&lhgi- (#?
3-(4,5-Di HY %Iazol 2-yl met hyl') - 6f|uorolrreth
anesul fonyl -1 H i ndol e;
20 Stepl 1.[5-Tilbue?-62-okb-propdlzphendl)ytaririg laYid tertrbihd aeterul f on
yl - 4- et hyl -1 Hi ndol e;
3-(4, 5-D hydro- 1H-|mdgzol
yl @ met hoxy- 1H-i ndoIcE and :
3- (4 5- Di hydsdutH i ni-da ol - 2- yl met hyl ) - 1- met hanesul f on
yI met hoxy-olHg nd 15 Using a simlar procedure
hatH- I@“scr iN&d above, NFBBRC 1 epl aci ng net hanesul f onyl
chI oride in step 6 with the appropriate al kyl sul fonyl
chl oride, 4-chloro-3-(4,5-dihydro-|Himd-
Taztol @ sylutieh bf/ﬂ3}ch]cret3°ra‘red§ﬂﬂpﬁ1®m§ib ~chifteinicholdetevtalsutyl ester (5.0 g,

R s R efyrroten (AOR et 207 adsiyFy v dled 2 s
thnesigHfuayiyithiZm (@8 tily$2 mnkhdl OB Min cyZIth&taap) dropivise and mamtamed
25 'tﬁ%nfelactbqﬂ Wp%z SR )g)r 0%}% 'PQ %heylgnvh% ae]P oW SO utl%cfll at -50°C was added a
solution of N-methoxy N-methylacetamide (2.33 g 22.6 mmol) in anhydrous tetrahydro-
furan (40 ml) dropwise and maintained the reaction temperature between -50°C to -40°C.

ok

2-yl met hyl ) - 1- net hanesul f on

The mixture was allowed to warm to -10°C over a period of 35 minutes and was then par-
titioned between diethyl ether and 0.3 N hydrochloric acid solution. The organic extract
30  was washed with water and brine , dried (anhydrous sodium sulfate), and concentrated



C C s-Bu-Li NHBoc '.O N~ k~ANHBoc To a cold
sol ution of (3-chloro-2-methyl-phenyl)-carbamc acid
ester (5.0 g, 20.7 mmol) in anhydrous
WO[@P /%%WOfuran (100 M) at -40C under N2, WeRCTAERROGH/P4609
solu- tion of s-butyl lithiumzg40 nl, 52 mml, 1.3 Mn
cycl ohexane) dropw se and mai nt ai ned 25 -the reactl on

uhﬂmﬁﬂ&ddrﬁeﬁﬁ{eo Whe 3&{due ¥is bﬁ%ﬁ@ﬂ '\? Hﬁsh)(ﬁldn%\’chl%ﬁia%gr%hy over .

dded sol utjQn met hoxy
s Cﬁéa %ﬁ%e 1 aggtate in X@%%F‘)e Cﬂiﬁee{ﬁr%ﬁﬁh%'@ 0X0-prop-
vhes Kkl dadbankit A tdrABuil dstdr(gi Z@s 2florl@t gl ned the - ° .
reaction tenperature between - g to -40C. The
m xtuyre was _all owed to rmto -10C over a period of
23 RS BAaS- RIS ar - titi oned bet ween “di et hyl
ether and 0.3 N hydrochloric acid solution. The
% extract 30 was washed with water and bri ne,
bd (anhydrous sodfum sul fate), and concentrated WO
2E§§g¥§9189_ECILEP gca ¥04609 -37 .under reduced
NliSoc ThEFA esi die-was purified by flash col um
5 chronatography over siffica gel eluting with 20% et hyl
acetate in hexane to give crude

To3s MhiRIrPofdhé gﬁﬁé?’ @EB?O M) sRN E%r I essﬁg%ﬁ) %@gaqc&tert—butyl

tert-butyl ester as a
%irgéu;zdaﬁhltomethmq (SO md) wayadded miflrRweacetic acr@bzo ml). The

f r
?aca C%I aixthn ZW?‘%%(%&EF? F%)’ ?8& aﬂqrﬂj\en cpar% tioned betwegn dichloro-
eetium bi@rizongye sohitiing mmmct(vmmaahgd with brine,
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ARSNGB SIS BRI 0SS G o),
6@@%@31(111311&)1 688 (madibedop (los )Mtk Igitve 4-
Chl oro- 2-net hyl -1 Hi ndol e and
- Chloro- 2- net hyl - phenyl am ne as a m xture. (2.6g
'5%!3@59& 69% yield of 4-Chloro-2-methyl-1Hindole). 'H
NVR (CDC13) d: 2.45 (s HL 6.32-6.33 (m 1H),
15 S&ng Srwarg cirried Dy as dkscg@e(ita ovelfdy Steps HS ofﬁaa.mﬂedp’s) 13el8 4-chloro-

PRI IR S P R 1

1- met hanesul fonyl -1 Hi ndol - 3- )-acetom trile (1.156q,
Step3n 4rfghlpyo-3-41 Hyimddazol-2-ylmethyl)-1-methanesulfonyl-1H-mdole

4- Chl or o- 3- (1H-| m dazol - 2-yl net hyl ) 1- et hanesul f onyl -

| Hindole H
cl oN ]
N
N o 1. HCIIEtOH
05 2 H N"f ~ ) 5>

Hydrogen chloride gas was bubbled to a cold (0°C) suspension of 4-chloro-1-methane-
20 sulfonyl-1H—ind01»3-y1)-ace’t_:onitrﬂe (1.156¢, 4.30 mmol) in absolute ethanol (50 ml) for
15 minutes. The reaction mixture was kept in refrigerator for 3.5 days. Solvent was re-
moved under reduced pressure. The solid residue was resuspended in dry ethylene glycol
dimethyl ether (20 ml). To this mixture was added aminoacetalaldehyde dimethyl acetal
(0.52 ml, 1.07 mmole) at 0°C dropwise. After stirring vigorously at RT overnight, glacial
25  acetic acid (99.5%, 40ml) was added and followed b3'7 bubbling hydrogen chloride gas
through the resulting mixture for 2 minutes. The mixture was heated at 50°C for 24 hours,



N C CN &~ NL. HO/EtO O H o< 2. HZN OOH o< Hydrogen
chl oride gas was bubbled to a cold (0C) suspension of

1- met hane- 20
W&Z‘ﬁ#gﬁﬁ%}?ﬁ Hindol -3-71)-acetonitrile (1.156g, P4TEE2004/004609
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mmol ) in absolute ethanol (5Q39.) for 15 m nutes. The
reaction mxture was kept in refrigerator for 3.5

sdaled to RA arRifond@bintLeth &M VER indtliehle F@iie %ﬁtaﬁie@&@ﬂéf @ecanting the
The solid resi dH resgs?ﬁ?nd d.in dry et %ﬁgene _
SYPSFBIAnt AR RS WEiREler 628 FHIfOIPS 17 hiCiRn e foBCTited am-

8esiaeh Byarbgde pd.abA) Behydendi(5Bh) | St fhs theR r@dovid,under re-

07 nmmol e) at O0C dropwi se. Af stirring vigorously
%&c eERuE- n’r["gmwdgﬁ was am‘éfsi bféi@s{léolgarbc hromatoggap, ﬁ’ﬁ?l’ silica gel
dasgafided 1656 hohhoed sRyhHehidie el @%Qoﬁbé&fa&éaemmomum '

gas .through the resulting m xture faor n nut es.

bydzexidestogide $r&hlasar3at Froa 1-%211%%51&? &1 m@bmulﬁwbiébmdole as

P ;énrgpgh?cgéf r?gfgﬁq?)ol € resi @5 gtlgt ai nggsngmeérjg%@éanf 0 Hz), 6.84

(bh,e.H)smpe (L EN Y. 30ersi5Was BET), Wk id&t1Fe T=AR Bl BM&S}QME&J (bs, 1H).
|nE@3ﬁ?Iut|on of concentrated am noni um hydroxi de

in methanol (50 nil). Solvent was then
reaned under re- duced pressure. The residue was
Extatripié Rd by Chlors-B3-(@3l diffpd T MiHihi depoh pyim etk ﬁ]r) IsinktiRaesulfonyl-6-
gel 5 elutin Oﬁygg%s to 5% net hanol in methyl ene

chl ori de VPt igdel€ent rat ed ammoni um  hydroxi de to -

. give

Sterohl(0reBokl L iRl lez Olmethyl) ek bthlylmdndret hanesul fonyl -
Hindole as a creamsolid (0.55g, 41%. 'H NWR

(DMBO) S: 3.46 (s, 3H), 434(d 2H, J=1.0 Hz), 6.84
(bs, 1H), 7.02 (bs, -1H) 7.32-7.45 (m 3»#( 7.84 (dd,
M

1H, J:7.'8 Hz, 1.4 Hz ), 11.73 (bs H. 310. 10
Ex e _——
4. 3- (4, S-cdiAg@rgarH- i m yl methyl)-1-neth

?nesul f enyl - 6- met hoxy-1'H i ndgl e Stepl 1:

6- net hoxy-| H i ndol - 3-yl net hyl')-dimethylamine g \ N

CHZ Nd(CH3)2Cl \ NHH Step 1 of schene F was carried

saég 1 @Pscﬁ@z%‘é FivRe @aﬁiamsﬁt ame%&mdlabetfe @s | &Eka&gaemgusmg 6-meth-

oxy-1H-1ndole (A drich

cmaf— lﬂ@%%wﬁnch Ghm% e Qag-Net lﬁs%f* Sﬂlﬂo prowde (6-methoxy-1H-
%E)H?et . H = 205. St 2.
%&&@Fﬁi r|-te¥1 t’§)(5|lanyl-ll—l-|ndol 3-yl ﬁgthyl)-

di net hyl am ne N NaH
Step 2: (6-Methoxy-tri-terf-butvlsilan 1—1H—1nd01 3-ylmethyl}-dimeth lamine

< <

N NakH N
? H - ClSi(t-Bu), T : \Si(t-Bu)
3

Step 2 was carried out according to the procedure described by Iwao et al, [Tetrahearon 54:
8999 (1998)}. To a solution of (6-methoxy-1H-indol-3-ylmethyl)-dimethyl-amine
(0.0.76g, 3.73mmol) in anhydrous tetrahydrofuran (10ml), was added sodium hydride
(0.22g, , 5.59 mmol, 60% in mineral oil) at 0 °C. After stirring for 10 minutes, triisopropyl-
silyl chloride (0.82g, 4.10 mmol) was added dropwise over 20 min. The reaction mixture
was stored at 0°C for 16 hours and then quenched with water. The agueous solution was

extracted into ether. The ether extract was washed with brine, dried (anhydrous sodium
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3 HAS (t-BU) .SI(t-603 Step 2 was carried out
according to the procedure described by Iwao et al.

of
0xy- 1H-i ndol - 3-yl net hyl ) - di net hyl - ani nBCT/EP2004/004609

W(%g@go%@r on 54: 20 8999 (1998)]. To a solution
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(0.0.76g, 3.73mmol) in anhydroys tetrahydrofuran
(10m), was added sodium hydride (0.22g, , 5.59 mol,

- Sllfate) mndrtmEﬁih'at@ﬂ hhdélt re@uded pfésh@:@ Th Fdsidie wha@ rithfhted with hexanes
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being. stirred for the, mxture was all

riPoied & 98° %ﬁ@&ﬁé@l@qnﬂféwbbrw@mdgﬂg, Ome:mm};)ummd:ydmus

VRS (1R8N wak 84 7
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Wag gpaynugd Soranesher v"ehoqcbefﬁrﬁ quemngefaﬂ: aaonamrdnnmceumhlonde
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1.5 hour before guenchin saturate
faip): ard arnceniprtad nader raduce Pesestrra@ givg (4-Ghlvretthmethord-tri-tert-

1§
sttt o sl e, UL PP o) o

(CBAGhBor.b2 6, rlﬁrmbwsmzt)ri 66 @nt :;H), 2.30 (s, 6H), 3.75 (s, 2H), 3.80 (s, 3H),
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Step 4: (4-Chloro-6-methoxy-1H-indol-3-v1)-acetonitrile

cl 7’ i

r\ CN
Step 4
N — A\
/m‘ CHSI ' N
‘f \ TMSCN ‘f ~H
Si(t-Bu), TBAF

To a solution of (4-Chloro-6-methoxy-1-tri-tert-butylsilanyl-1H-indol-3-ylmethyl)-di-
methyl-amine (0.73g, 1.85mmol) in benzene (20ml) was added methyl iodide (0.52g,
3.71mm01). After stirring at ambient temperature for 16 hours, the solvent was removed



(CDC13) 8:1.12 (d, 18H, J=7.52Hz),1.66 (m 3H), 2.30
(s 6H). 3.75 (s, 2H), 3.80 (s, 3K, 206.78 (d_1H
= 2 oHy), 6.88 (d, 1H, J=2.2Hz), 7.02 (s,

WO&““‘Y’W”@?I or 0- 6- net hoxy- | Hi ndol - 3-yl ) - acetom (Pmﬂ@o%’“‘mw
Cl CN Step 4 J\ OBB1 N TMBCALQ H  Si (t-Bu)3 TBAF To
a solution of

uhferGebiRéd tRe Bl NTRY rdsidueiwab Stidpe i Sink: gmohs kéﬁawcgf@ﬁn& (10ml).

- -ylmethyl)-d t h | 7 1.8
Tohpertchows jodassanemr e RgrsT gl Genidy (35 Hfmmol) and
tedrabhfRinonfih ﬁﬁoﬁ&é { 145305, %mﬁﬁp I1®0%n %004?&655&5& aftef which the

16 hours, the sol vent was removed WO 99189

Sd@mpgmmebﬁas@@houmo%ﬁm@lmm@aé@mm@w gedupprepressure, the
5 Eﬁcﬁi pPARSGHAS B@n%@ﬁ! waltr aﬂ@xﬂ@p UPhé &Béraé}ﬁ‘a&&fréér&@d (anhydrous
TO this solution was ad , sequentla
so@mtrestﬁf}teé ﬁn@mn,ﬁy:awféé upéerzv@ceé Pmmfﬁ [ty gya @4- Chloro- -6-methoxy-

e e T e )

410 (dpPH R, 17}&();@179 &hl1¥e Rt 2107Hz), em\(aﬂlmn}dﬂ.ow)mw gd, 11), 8.11
g’h&isure the 5 residue was partitioned between water
kther. The ether extract was dried (anhydr ous
sodi um sul fate) and concentrated under reduced
10 SBHES SAICHIE10-BinéthahésBih gk @ nietitady X Mndol-3-~yl)-acetonitrile
1H i ndol -3-yl)-acetonitrile as solid (0.41gq,
quantitative). 1H NVR (CDC13) 8: 3.82 (s, 3H), 4.10
ch cld. 17Hz), 6.79 (d, 1H J=¢.07Hz)GN 6. 79 (d,
2.07), 7.16 (m IH, 8.11 s

getant )i | e SCM 5QN e Ch3saza

Tl

. parrl edHout as descrf’sbédI in stepi6 of Ex,anpl e lto
provi de (4-cbl oro-1-nethane-
sul fonyl - 6- rrethoxy | H i ndol - 3- yI)-acetonltrl le, MtH =
298. Step .6 Ior -(4 . . . &4
Sty Wwfaanfdrp#tﬁﬁ %ﬂﬁ%ﬁ phrprople biopgesids) (£ shiopo-4-methane-
sﬁﬁbmlﬁlme&éx}-hﬂﬁﬂ@l-s- Bt ietchitwls MEH B3B. out  as
described in step 7 of Exarrpl e 1 to provide -

15 1(};1}31&(}1-@ ndoI e, I\/H-H 342 AI so prepared in the manner
' aescrl bed above in Exanple 3 were the follow ng
Ste ng%gsnga%ned out as described in step 7 of Example 1 to provide 4-Chloro-3-(4,5-di-

hydro-1H-imidazol-2-yimethyl)-1-methanesulfonyl-6-methoxy-1H-indole, M-+H =342.

Also prepared in the manner described above in Example 3 were the following compounds:
4-chloro-3-{4,5-dihydro-1H-imidazol-2-ylmethyl)-6-fluoro-1-methanesulfonyl-1H-

20 indole; and
4-~chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-5-fluoro-1 -methanesulfonyl -1H-

indole.

25
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4-chl oro-3- (4, 5-di hydro-| Hi m dazol - 2-yl net hyl )-6-fl uo
ro-1-nmet hanesul fonyl-1H 20 indole; and ,
5 s 3- (4, 5-di hydro-| Himdazol - 2-yl net hyl )-5-fl uo
W(?%(@P'{O%g?%anesul fonyl -1 H indole. 25 WO 2004/ oﬁéiﬁé’”‘w"ﬂ“w
PCT/ EP2004/ 004609 - 41 Exanpl-etl4:
3-(4,5-di hydro-I Him dazol - 2-yl net hyl ) - 1- net hanesul f on
Kpamplevbt hoxid,S-dilrydtdryH-iidazololyémShe - 1:methanesulfonyl-5-methoxy-
5- Met hoxy-x2- 1 h_gﬁ%&igndol e- 3-carboxylic acid ethyl
ester O =ik Et hyl acetoacetate (5.5 nl,
43.15 mmol) was added into a solution of :
- thyl-1Hyisitlalzinearboxflic @cid28hd 3stel ) in
gl acial acetitc acid (500m) at RT. The m xture was
heated at 110C for 2 .hours, and kept at for 16
hqyrs,. The m xture was concentrated under Tg OQ@,ed
ﬁe surg and the residue wag partitigpned befween
di ¢ dget hane ands1 N sodi um  hydr o3 sl uti on.
The organiid'fext raMdri ed (anhydr dys lsqgdi um
sul fate) did con sentodted under redlceo pressure.
The residue was purified by flash col um chronat o-
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daickd predsude dir) the GesBllie Wal Gatitondd Betvellt dicBloRotiéthand add’1 N sodium

ol 78 8 42), 7. 63 d, 1H J=2.5 k) 8.38 (bs, 1H). .
h&pﬁn}fgﬁeﬁp USIOH. Tgtzeéu&gaﬂc extract was dried (anhydrous sodium sulfate) and con-

10 cintMatd aneésubdwrd présdvet W&si&u@%ﬁ*ﬁﬁﬂéﬂ'&g@@h CoR AR Omato- -
xylic aci.d et H SQ2C 0S\

| “ester O N NgH N
s Ofe%?hﬁai%egéi‘@égﬁﬂ%@metgw%i% dichlpromethongiqgve prmethoxy-2-

ﬂ%ﬁﬁ@m—s—mm@&m Byl bRPads Rrk sEXRTRN &, h79ch OH NMR
(5D@:) Relres(tl oAy 15262 7Gx IHR-3085t (syTH )| K30 g alte 137 4 412), 6.82

(AL Sn B G 8 NY) (£ 3406 84D, 7.6 i 2o £30 020, M-

15 H:232.

Step 2: 1-Methanesulfonyl-5-methoxy-2-methyl-1H-indole-3-carboxylic acid ethvl ester

0 0
0 0
-~ -~
A\ A\
NaH -

N N

H CH,S0,Cl 1P
o” ™

Step 2 of this Example was carried out according to the procedure described in Step 6 of
Example 1, to provide 1-methanesulfonyl-5-methoxy-2-methyl-1H-indole-3-carboxylic
20  acid ethyl ester, M+H = 312. |
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Step 3:
(1- Met hanesul f onyl - 5- net hoxy- 2- net hyl - | H-| ndoI 3-yl)-m

Wogﬁli‘]@@g{ﬁﬁ’ OO4 /O Step 3 /0/ N DIBAL \ N%QTIEP20041004609

yl al um num hydride (6 mM, 6 nmol, 1M
di chl oronet hane) was added slawmty at -78C under N2 to
a sol ution of

Step e { hfuarchd forlyl-5-nneh Boxy-raktingt 1194ind dH-3-11loh£hadiol 5

carboxylic acid ethyl ester (0.4 g, 1.29 mmol) in
anhydroq§ tetrahydrofuran (1 Ox). The reaction

m xture Os\t,l/rred at -78C for 1. 5 hours-CHnd t hen
5@,t for 16 hoyrs. The e as quenched
W t and sti rr_ébe—ém o sol ubl e

S re- rmvemis/sluyflltratl e filtrate was
concentra ,l\se%l under reduced pressure, an@’z?he resi due
was purigfed by flash col um chromat ogsaphy over
silica gel eluting with 50 to 70% ethyl 10 acetate in
hexane to give

Diisobrsyipbimeisuis lydyide 66 mbtdrompl, AMrin fighloremethant) @s gdded slowly at

-'{Bﬁcgcrﬁ%%& N?ﬁ) @so L4 01531 }_f)ﬂ ﬂxgn%@lf%ﬁﬁﬁ-ﬁ%t@o% 28%@2]1?1\/%% dole-3-

bmh(cwsld ezha;l est@r @14 & d@9 o) 3=-enltydeoys @trahydrdfuran, (10ml). The
é%gmor}%xm%lréngs slﬁlﬁ)e at7 7%9(3 férqcb h&ﬂ's a3 theh l@ﬁt at 3otk ‘hours. The

IQ&GI‘N@W q&m’etmly Wztenendh §ﬁH¢d—fOlr Addicarr. The BisolublBmBitedid) was re-

by b By fhcishy Th8 eftl€ys QM A Bhdor reduced prcosure 3pd the residue

wes pramipéd lﬁyﬂ.ﬂa&B co]gmrﬁclﬁ&natmia)phy nvemahiy:a rgelrdutirtgwith ¥ toef0% ethyl

e B B e B o r P Py e 9425
Ideﬂ:Mdonale ﬁlﬂt@{dﬁﬁe(fo%@ 75293 ey NMK(@D@13%82 s as ﬁ@ds@b (s, 3H),

or 8 hours and concentrated under reduced Hpressure

385 (guﬂv‘ﬁ 579 (hopT iR A LH, i Rid.6 Hz), 711 (d, 1H, 2.6 Hz), 7.89

(c§;y1 ﬁ_{{élﬁzn@ﬁ Y- 2-nmethyl -1 Hindole as white solid.
1H CDC13) 5:2.57 (s, 3H), 3.04(s, 3H), 3.89 (s,
2H) 6 93 dd, 1H J=9.1 HZ1 2. 5dHZ)

2004/ 099189 PCT/ EP2004] 004609 .43 Step 5:
(1- Met hanesul fonyl 5- met hoxy- 2- et hyl - | Hi ndol g3-yD-ac
etonitrile '

Q /O
- N - N\
' PBrg N
N . 0
\ /,O ‘:3’/
2S5 N
o) ~

To a solution of (1-Methanesulfonyl-5-methoxy-2-methyl-1H-indol-3-yl)-methanol (1.53
g, 5.68 mmol) in anhydrous ethyl ether (50 ml) and tetrahydroﬁ:raﬁ (20lml) at 0°C under
N was added a solution of phosphorus tribromide (7.5 ml, I M in dichloromethane,). The
mixture was stirred at RT for 8 hours and concentrated under reduced pressure to give 3~
bromomethyl-1-methane sulfonyl-5-methoxy-2-methyl-1H-indole as white solid. ‘H
NMR (CDCls) 8:2.57 (s, 3H), 3.04(s, 3H), 3.89 (s, 3H), 4.63 (s, 2H), 6,93 (dd, 1H, J=9.1
Hz, 2.5 Hz), 7.04 (d, 1H, J=2.5 Hz), 7.89 (d, 1H, ]J=9.1 Hz).

~
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20

Br- CN /-OKCNN O,/O 0% OS To a suspension of
pot assi um cyanide (3.0 g, 46.1 mmol) in nethyl

sul foxide (16-m) and tetrahydrofuran (4 m)
WO /G

0C
#H a solution of PCT[EP2004;’004609

(1- net hanesul f onyl - 5- met hoxy-2
met hyl -1 H-i ndol - 3-71 ) - net hanol (0.26g,) in

e 6 q@n@eﬁzﬂ&aﬁo@g meah%gg zoﬁethihﬂ{tﬁasﬁs-gp-ﬂ%&f&i& .
was stirre ours an ep C for
72 hours. The mixture was partitioned between ethyl

acetate and weBrer, and the organic extract wga
h brine dr| ed (anhydrous sodi um su fate _

pt-ash col U natograpn er ica

5 whth 50 to 010 ethyl ace te"{rohexane)
to give \’f
(1- met hane@ﬁl\f\onyl 5- met hoxy- 2- net hyl - | H-i ﬁxfo| 3-yl)-

- acetonitrile as a white solid, (0.2 g, 13%in 2

steps). IH NI\/R(CDC13) S 2. 58@%3, SH% 3.03 I.]Ss,'SH), _
@oaius@snﬂm . pogasgigry eyanigle)(3.06, 431 610el) (vpethy) sulfpxgle (16 ml) and

éﬁﬂ%@%ﬁ#% o- | &}fbméﬁcﬁﬁf%]ﬁaog Qif methanesulfonyl-5-methoxy-2-

h’dm@dgﬁﬁhymetbawdt(ﬂ@ﬁgﬁ lrztetrnbst 4rH20mald he0°E. The reaction
Pl RN QP e n QoS b (42 5599151 1 cre v

was carried out accor € proc ure
pbestomdaﬁmbmwnsﬂyﬂ; acetasé andwatep) aeldl.he orgapic extirate was washed with

o e s e g B SR a0 e

residpewesipiyficdroy fostocdumnechoémEograph overwdisa gel eluting with 50 to 70%

-ty R R e it G et o e g-indol )

&@E%EB&OQ%&Q&@Q&I (eé/;g B%llﬂb%tegs) IHNMR(CDCIE;) 8: 2.58 (s, 3H), 3.03
4- Chl or o- 3- 5-di hydro-1 - Hin dazol - yl)-indol
6 T BBk Bt I GHE 9P o 900 G H, T80 T, 06 Ha).

4- Chl or o- 3- cyanonet hyl - i ndol e-1 - carboxylic acid
SLpBiyd QBBro-1H-imidazol-2-yimethyl)- 1-methanesulfonyl-5-methoxy-2-
methyl-1H-indole

o N
o g

N
N0 EDTA
S

" Step 6 of this Example was carried out according to the procedure described in Step 7 of

Example 1, to provide 3~(4,5-dihydro-1H-imidazol-2-ylmethyl)-1-methanesulfonyl-5-
methoxy-2-methyl-1H-indole, M+H = 312.

Also prepared by the procedure of Example 4 was 3-(4,5-Dihydro-1H-imidazol-2-yl-
methyl}-1-methanesulfonyl-1H-indole.



CN CNO & &N ~O HNaH N-( C , \ 5 :
(4-Chloro-1 Hindol-3-yl)-acetonitrile used in step 1

_ . red fromcomercially ob tained
, W%\?@Wﬁ%ﬁgﬁl Hindole (Aldrich Chemical Co. Cat.PREEP2004/004609
24,622-0) using the procedure4f. of steps 4 and 5 of
Exarrple 1. The indole N-acylation in step 1 was
¢1b 8d OAUCHAGeOI-(H, SdiHydrd- ML RhRIaR6IMI-OlAaE nili@&ﬂemea:boxyhc
in and _Davi dsen [ Med. Chem 41:74-95 (1998)].
To a sol #if dianghylamide
(4-chloro-IHindol-3-71)-acetonitrile (200 ng, 1.05
~Sﬂ€9@léc@|ﬂ&%0§ ' - sofR (5m)
ng, nrnol, 60%
dlsper3|on in mneral 0|I) "After 20 minutes at OC
tnF ice bath was renpved d djreghyl carbanyl
or i

NO.12 nL, 1.26 was. sl owl y added. After
, the reaction paytitioned between et hyl
£ (100 nli) ando sat sodi um chl ori de
ton (2R rrL)qJ(The et hyl tate extract was

dried (anhydrous”magmesi umswfate), filtered and 15
.concentrated under reduced préssure. The resulting
rraterl al was pur| fied by flash colum chromat ography

| ut th.40% et hyl t
]k—t) é—yg)_e—@uﬂtcleﬂg \eM used in ste%? Wa% pr%%?eda érom commercially ob-

t&é@/@&geﬁmmlnaadqmréhm@ﬁwtb CCaﬁLCNd 24, 6Bt (ks tﬂ@limceduxe
S a white CDC13),

of stepsgan d 540fi1’%|a.|(ug 2%‘%2 H)doleyNzagyle’Hﬁ)n mtep was crhed qut accordmcr

tcﬂ-ﬂﬁ)e, &{ciegglroe(d&cﬂﬂéﬁbyc&Un MdHD2Bdse20 T VP, Chem. 41:74-95 (1998)]. To a

s@ua@rh%%chlom VHhiledolSribagatemitly (300 gl & mmobt dsselred én an-

10 oq)«, te@'aﬂf&hﬁhﬁmﬁﬁl) Yt 0°C 1 dddbd BanimMytiché B3R5 N. 27 khiol, 60%
dupcmloari@ Hgnqral gl)d e draintes #08abe ice bathwesrpmovedang) dimethyl
ca EI S%M (0G2301, 9 A ARGNWbas YL NBE, RERPBAEHGU N the reaction

step by treatment of the nitrile compound of ste :
was pirtifionsd bafweaoohyl eogatg §100onL Ferbasietrdeodivm gdoride solution

ds 9 H&(a;%f &@%&&g&%&@a& LATHAST YSh@roul BadRh OSEd WiRatl) filtered and

15 concentrated under reduced pressure. The resulting material was purified by flash column
chromatography over silica gel eluting with 40% ethyl acetate in hexane to give 4-Chloro-
3-cyanomethyl-indole-1-carboxylic acid dimethylamide as a white solid (239 mg, 87%). q
NMR (CDCls) 8: 3.10 (s, 65), 4.16 (br s, 2E), 7.22 (m, 2H), 7.42 (br s, 1H), 757 (m, 1H);

- M+H 262

20  Step 2: 4-Chloro-3-(4,5-dihvdro-1-H-imidazol-2-ylmethvi)-i

dimethylamide
]
CN
N
et
N HCIEIOH
o EDA
—N
\

4—Chloro—3—(4,5—djhydro—1—H—hnidazol-2-ﬁmethyl) -indole-1-carboxylic acid dimethyl-
amide was prepared in this step by treatment of the nitrile compound of step 1 with HCl



(DVBO-d6) 5:3.05 (s, 6H), 3.83 (s, 4H), 4.19 (s, 2H),
7.26 (m 2H), 7.63 (m 111), 7.76 (s, 1H), 9.91 (s,

05. Exanpl e 6:

W&{&&ng"ri%éz (4, 5-di hydro-1-Him dazol - 2- yhnet hf/?’sm]t’zﬁ% 04609

el- carboxyllc 5 acid net hyl amisde Step 1:

4- Chl or o- 3- cyanonet hyl - i ndol e-1 - carboxylic acid

folbdwed th‘lﬁen@lam(ﬂﬂtﬁ  thé p£FISINTOoRIeN7 @f Ekhmple 1H1HNM'R

chl oro-1 Hindo| cetonltrlle u
msgrc@ér%as ts ﬁa@@@%@ IR loBEh b tm, 2410 75Tk, TeD, 776 (s
]%? 2 2Q§2 ﬁ (Al drich Chentcal Co. Cat. No.
3 ) u3|ng the proce- 10 dure of steps 4 and 5 of

Exanple 1. The indole N-acylation in step 1 was

Examplet o%Chbc@ér(étﬁﬁ@lhmr%héipwd%d@rtémﬁéhtd}ﬂr@@h-byarbothc

Sheppard ?Eﬂtgl Nbd Chem 37:2011-2032
(1994)]. |on of 2,2,6,6-tetranethyl
'plperldlne (O 18 nt 1. 05 nmol) dlssolved in
‘ 1 ethilirdolet Bcabyxlis eciddretfiylamide
butylllthlunt(Z 5M i n hexanes; 0. 42 m, 1.05 mol).
The reaction was cooled to -48C and a sol ution of
(4echloro- | Hindol-3-yl) 15 hcetofir€Nile (200 ng, 1.05

thydrous t et r ahy g0 an (5 m) was added,

Nl ni ng_the tenpgrat en -78C and -72C.
(0.06 m, 1.05

ret) ﬁas added. The dry ice bat RS reaned after 15
m nutes and the reaction was owed to stir

overnight. After the solvent wa$l renoved under reduced
pressure , the residue was partitioned bet ween

"E]?ﬁ @r%negg ‘?‘-’g]r?o?%mﬁ%t? ﬁﬁfggt 16 g 3 éagst}_jc’r a)gatrgcm'rom commercially .

| ghthiedd @a;mmdrmmdm(mmmmmoem iNd. QébéZ}O)mnhg the proce-
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fi
bR i e s
azwct;talﬁgﬂ%tﬁt @bdce@ﬁeﬂa&cﬁbbdhbflﬁbl@lpefdﬂld@’m@ Mlactmhmmsw 2011-2032

GHB Tor Yampane o s prapramtiy Rl s} o Uy 0] gsolved

Attkyddordt te?trzﬂi%r}imféraﬂs bsl) wawddea baé,ruithjunz ().5Mén E&@xz(nsS, 0.42 ml, 1.05

: H) et s s qtion HeaicaalEb o Z550 A heqe Rt ( Plqig; 1 fndol-5-71)-

Rewtitrde %dd mg) 1L T8 b B indahy¥RoRORAARRAbBRan (5 ml) was added, main-
tilcnztltg P%chéégrgﬁu?g eme§116 -78°C and -72°C. After 5 minutes, methyl isocyanate
(0.06 ml, 1.05 mmol) was added. The dry ice bath was removed after 15 minutes and the
reaction was allowed to stir overnight. After the solvent was removed under reduced
pressure , the residue was partitioned between dichloromethane(100 m!) and saturated
sodium chloride solution (5 ml). The organic extract was dried (anhydrous magnesium
sulfate), filtered and concentrated under reduced pressure. Purification by flash column’
chromatography over silica gel eluting with 30% ethyl acetate in hexane to give 4-chloro-3-
cyanomethyl-indole-1-carboxylic acid methylamide as a white solid (54 mg, 21%). 'H
NMR (CDCl3) &: 3.07 '(d, 3H, J=4.7 Hz), 4.17 (s, 2H), 7.24 (m, 2H), 7.50 (s, 1HI), 8.14 (m, _
1ED) M+ 247.

Step 2: 4-Chloro-3-(4,5-dihydro-1-H-imidazol-2-

dimethylamide
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CNNH &W\-HC/EtOH/ I \ N ~=0EDA ~=O _N ,N
4- Chl oro-3-(4, 5-di hydro-1-Him dazol - 2-yl net hyl ) -i ndol

o oxylic add nethyl am de was obtained._f
woSDd481sd . g(fg?ﬁg%»@gomw

compound of step lusing the procedur
7 of Exanple 1. "H NWVR (DMSQ@gd6) 8:2.84 (d, 3H, j =
4.3 Hz), 3.84 (s, 4H), 4.18 (br s, 2H), 7.28 (m 5‘
7.99 (s, 1H), 8.26 (m 1H)Nji.41 (br, 1H), 9.88

0 azol - 2- yhnet hyl ) - i ndol

boxylic—adé- a p

ro- 3- cvgﬁ@i’éth I o e- 1- car boxyl i ¢ acid ami de
CN SCeNEBA N O H H2N =10 The
(4-eil oro-1 Hindol -3-yl)- tonitrile used in step |
was prepared fromcomercially obtained :

4-chloro-1Hindole (Aldrich Chem cal Co. Cat. No.
4-@11&823'-@1) S-ldﬁiyﬂﬂa-tll}'@-lﬁﬁﬁ@l' Zﬁﬁﬁ&hﬂﬁ-nﬁdi@ii ArtR§liSacd methylam:lde

| h or o- I H i.ndol tonitril
wase%g“ i from Bo i op%{a%ggep'@%ax? ﬂ\%ﬂ%%ﬂ{?ﬁ%%é% of step 7 of Example

| socyangﬁﬁ%r@%gﬁ%g{@ gga ?Iggg %%l ‘% TS, ZEI% 7.28 (m,

2B B A0i (o1 Ha8.26 (g BB, 4r(tr,tEB, 9&8 mzﬁmwi@ @dl i d was
washed w t h di chl oronet hane. The solid was then

| Ekdf’:ﬁ sobved, i acetgne @ aindas. Y\ﬁf-ﬁﬁ a(%l-gﬁdwt‘g%etﬁﬁi 5 A8 “carboxylic

react| O M Xt s"concent ness
yi el d "4-42id amizle3- cyanomet hyl -i ndol e- 1 - car boxylic add
am de asapale pi nk solld(377rrg 629 . 1H NMR
_ b ; . y 2 7.78 (br
acid 20

Step2 4Ch|oro 3(4 . ‘
5- di hydr o- | - i ni dazol - 2vEl - i ny

&@-I-carbolic acid

y, dazol - 2-yl net hyl ) -i ndol
) boxyT eoadd "ani N obtained fromthe
®ATTH e conpound of step | usi 4 he procedure of step
7 of baml e 1. WD 2004/ 099; 47- PCT/ EP2004/ 004609

The (4—chloro— 1H-indol-3-yl)-acetonitrile used in step 1 was prepared from commercially
obtained 4-chloro-1H-indole (Aldrich Chemical Co. Cat. No. 24,622-0) using the proce-
dure of steps 4 and 5 of Example 1. To (4-chloro-1H-indol-3-yl}-acetonitrile (500 mg,
2.62 mmol) dissolved in anhydrous dichloromethane (10 mL) was added chlorosulfonyl
isocyanate (0.92 mL, 10.50 mmol). After 1.5 hours, the reaction was filtered and the re-
sulting solid was washed with dichloromethane. The solid was then dissolved in acetone
and water (2.5 mL) was added. The reaction mixture was concentrated to dryness to yield
4-Chloro-3-cyanomethyl-indole-1-carboxylic acid amide as a pale pink solid (377 mg,
62%) . H NMR (DMSO-d6) §: 4.27 (br s, 2H), 7.28 (m, 2H), 7.78 (br s, 2H), 7.98 (s, 1H),
8.28 (m, 1H); M+ 233, |

Step 2: 4-Chloro-3-( 4,5-dihvdro-1-H—imidazol—z—ylmethvl)—indole—l—carboxvlic acid

amide

4-Chloro-3-(4,5-dihydro-1-H-imidazol-2-yimethyl)-indole-1-carboxylic acid amide was
obtained from the nitrile compound of step lusing the procedure of step 7 of Example 1.
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'H NVR (DVMBO-d6) S: 3.05 (s, 6H), 3.83 (s, 4H), 4.19
(s, 2H), 7.26 (m 2H), 7.63 (m 1H), 7.76 (s, 1H),

wélzg(}zm%;fﬁ?ZFD; MrH 305. Exanpl e 8:

hydr o- | H i ni dazol - 2- yl et hyl ) - 1- net hAk&EFRA3{q04609
yl -1 Hpyrrolo- [2,3-b]pyridinegp-Step 1:
7- Azai ndol e- 2- car boxal dehvde O H N N (CH2) NNNHH

T [ fo. %~ [ [ j Gal
oSS et & Y (AT 720 (RGeS (o
(LH3, 116 (swes), &ddldsl 2HEx adeHIPbenet etranine (7.3 g) 5.2

mmol ) and the -reaction was heated at reflux for 6

- ad N€3 FRAGLE OB M xt.ur s cooked to RT and. di
EaaFe g e (G R o e o vl el T pyrvolo-
left at' 0ZBb]f@iding 0 crystallize pro- duct. The '
bei ge powder was filtered and washed with water to

REQVL & 7= azal dgrar- oxal dehyde (2.95 g, 58%
HRIVR T DVBO-d6 18- 7 28°t1H, dd, f = 4.8Hz) 7.9 Hz),
8.3 (1H, dd, J = 1.6 Hz, 4.8 Hz), 8.42 (1H, dd, f =
1.6 Hz, 7.9 Hz), 8.47 (1H, s),09.94 (s, 1H). Step 2:
1- Met hanesul f onyl -1 H pyrrol o[ 2)¥8=Bl pyri di ne- 3- car bal de

4) H2.MCl N\/O 15
de (2.31 g, 15.8

h HH 1. NaH
S~|| 7Wzai rdele-2=car oxal|,de
(ﬂ T rom §eRNl was ‘W ed in DMF (50 nl).

Sodt umihydride (0.76 g, 19 nnol) was added and the
reaction was stirred at RT for 15 mn.

R B RERH o Ll e s P oo ot N1 £ D B 520 manen
i X3% eectioasidqib dilpaasvdded Blelythetbglohetb@amiid (F808d mmol) and the

tri it.h 20 5%] i thi hlorid [ uti , th .
BT Wagipafs et f%/éﬂg"gﬁés% ?egati?%ﬁg{:&ﬁ%%cg@ma%? and di-
)

aned wRh Q&ﬁ\té:te;:}t(%tl) f_nl@ Hm\éhﬂlﬁlrf E\ra% thgn left z;.t(’jO_°C f01318 h tobcrysaaﬂize’ pro- -
- met hanpesul f onyl - pyr.rol o[ 2, 3- b] pyri di ne- 3- car bal de
?duﬂy 3@6 Egs%n@*f,vd@msﬁtéweé)md quh@dﬂvnjécmtfe §o Eyovigle7 jazpigglple-2-carb-

giﬂggnﬁ%&(% 5? %2 1IJH71§)TléR @%08&‘; ,&{;Z%@Pﬁ fér?l %é’ﬁ'ﬁzsi 9 Hz), 8.37

{117, ddz] =8.61H 20§ HI) 3AZ (1Ksdd, TH) 1.6 ViR, 20 02) 009, s), 9.94 (s, 1H).
PCT/ EP2004/ 004609 -48 Step 3:

3t PRSI O 125 O A 2 BT O -3

2.MsCl s’o
O’/

0 Q
H H
=
\N N 1. NaH, DMF \N l\\[l
H 2
: ~

7-Azaindole-2-carboxaldehyde (2.31 g, 15.8 mmoles) from step 1 was dissolved in DMF
(50 ml). Sodium hydride (0.76 g, 19 mmol) was added and the reaction was stirred at RT
for 15 min. Methanesulfonyl chloride (1.8 ml, 24 mmoles) was added and the reaction was
stirred for 3 h. The reaction mixture was diluted with ethyl acetate and washed trice with
5% lithium chloride solution, then brine. The organic layer was dried (magnesium sulfate)
and concentrated to provide 1-methanesulfonyl- lH_—p}rrrolo[2,3-b}'pyr_idine-3ﬂcarbaide—
hyde (2.84g, 80% yield). "H NMR (CDCls) &: 3.71 (3H, 5), 7.42 (1H, dd, ] = 4.7Hz, 8.1
Hz), 8.30 (1H,s), 8.57 (1H,dd, T = 1.7 Hz, 4.7 Hz), 8.63 (1H, dd, T = 1.7 Hz, 8.1 Hz), 10.07
(s, 1H). -
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1- thhanesulfonyl-lFprrroIo[Z 3-b] pyri di ne- 3- carbalde
¥ %) 84 g, 12.7 mmol) from step 2 was dissolved in
WQROHPH et hane (150 m) and cooled to OC.  PCI/EP2004/004609
Met a- chl oroper 5 benzoic acid4g3. 4 g, 15 nmol) was
added in several portions. The reaction m xture was

S%gd_ % rleﬁxemﬁgu]ﬁnﬂ 13% ESAr @RS RIISBEL|PYR4IRLDRhe Whi | €
y warm ng . e reactron mxture was

flltered through a plug of basic alumna and

at.ed under reduced ppressure to a yell ow

e crude prodyet w#s chromat ographed over
eI el uting t o ethyl acetate in hexane
A

_”§PEK€SUI 2-di hydro- pyrrol o[ 2, 3-b]

i\ perdtn 3-'one”™ (700 My, 360%)) "H NVR (DMSO- d6) 8:

3.59 .éﬁL_ 4.60 (2H, 55'31\45 (1H, dd, f = 4.9Hz,.

7 7THz 31 (1H, dd, J = 1.8Hz, 7.7Hz), 8.84 (1H, dd,
=1. SFE 4.9Hz). Step 4: (1- thhanesulfon

Métklﬂahféﬁlﬂf g%lﬁ @&ﬁﬂd [RGBl pPridink- aeﬁb@meﬁﬁel(g 84Q 18 mbhol) from

P W PP R ERGIoT DA 0 &1 o sooed " Megt-shloroper-

5 beasoid&a ek ued1s mmid) %@Jb)d@é@ﬁﬂie@&a( ﬁomohs arse ©QicRdniture was

OCs So ium hydride (0. 12 g, s added
3 pittogen amphféaevﬁra&shm%ﬁlq‘\\ﬁa wapgingtp Rk fhe reaction

| nlnc'é@eh@&eﬁwr&pﬂﬁy&l ,a2p19g Jwt%ia 2RIl aﬁﬁ%oﬁcéﬂ}:ng%ﬁhﬂﬁ& reduced
3-one (0.332 g, nmDl es% suspended in

Hfé‘tSPfé’rf?@rYGH‘EW aﬂld( g bmc;uﬁ W aves shepuptegraphedaentliepel eluting
S sl ST A A o201
10 pyaidir-3aoe (Aeligald Wad 'HINMRARMGOrdd B D59 SR c),d.60H2H, s); 7.45

GRe3 a Bro F El AH, AE Tt Vbl a8 s TPl 5 = 1 0m0

As9g um sul fate) and concentrated under reduced
pressure. The crude product was chro-. mat ogr aphed over .
i 1]ca.gel e&u e in.h xane to

(1- nethanesulfonyl-lFprrroIo[Z 3-b] pyri di n- 3 71 ) -acet
onitrilg (O 30 g, 45 % - 1H NWR 25

(@IS .81 (2H, s), 7.34 (
8.92 (1H_dd | =,
9Hz) , EEGM(@AHgN J=1.

Pd*/EP§QEM/004609 -49 Step 5: ' \
3- (2,6’%%hydro 1FL|n1dazoI-2-yIneKﬁ§F; 1- met hanesul f on
yl -1 H pyrrolof2 3

2) WD 2004/ 099189

15 Diethyl(cyanomethyl)phosphonate (0.47 ml, 3.1 mmol) was dissolved in tetrabydrofuran
(5 ml) and cooled to 0°C. Sodium hydride (0.12 g, 3.1 mmol) was added portionwise and
the reaction was stirred for 10 min. 1-Methanesulfonyl-1,2-dihydro-pyrrolo[2,3-b]pyridin-
3-one (0.332 g, 1.57 mmoles) suspended in tetrahydrofuran (3 ml) was added dropwise,
Whéreupon it immediately dissolved. The reaction was stirred at RT for 2h. The reaction

20 mixture was diluted with water and neutralized with IM hydrochloric acid The aqueous
solution was extracted with ethyl acetate. The organic extract was washed with brine, dried
{(sodium sulfate} and concentrated under reduced pressure. The crude product was chro-
matographed over sifica gel eluting with 50% ethyl acetate in hexane to provide pure
(1-methanesulfonyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-acetonitrile (0.30 g, 45 %). "H NMR

25  (CDCly) 8: 3.61 (3H, 5), 3.81 (2H, 5), 7.34 (1H, dd, ] = 4.8 Hz, 7.9 Hz), 8.02 (11, dd, T =
1.6 Hz, 7.9 Hz), 8.54 (1H, dd, T = 1.6 Hz, 4.8 Hz). '



blpvndine N CN7 H NCSZ, EDAN\iO NN S ~0 O
S\ -Carbon disulfide (2 drops) and
- esul fonyl -1H pyrrol o[ 2, 3-b] pyridin-3-yl)- 5 -
Wé%%ﬂ?@%ﬂﬂ?% le (4) (81 ny, 0.34 mml) was addedPCI/EP2004/004609
sequentially‘in this order tq gthylenedi- amne (2
m ). The reaction was heated at 140C for 30 m nutes

Sa8sl5:@OCE Mkl 8 FURERE ol e RHERE T SSSHER W@%@

Monﬁt ographed over SiTica gel eluting _
€ethyl acetate: nethanol: ammoni um hydroxide to

obtain 3-(2,5-Di hydro-I Himdazol -2-yl -

net hyl ) - 1- met hanesul fonyl -1 H pyrroly[2, 3-b] pyri di ne

(50 ng, -58%) 'H NVR (DMSO 10 d6) 8/3.40 (411, s), 3.70

7.37 (1H, dd, J = 4.7 Hz), 7.64 (1H,

(1H, —ddJ31. 5Hz¢7. 84!2(1Hde—15

~( Hz), NSt EDAR79. e

4-Bhl ong3- (1Hi m dazol - 2- yrﬂnet'?{lyb) 1- met hanesul f onyl -

| Hi nofole A variation on the §5 edure of Exanple 1

was used to prepare 4-Chloro-3-(1H i m dazol -

2-yl met hyl ) - 1- net hanesul fonyl -1Hindole. CI CN WN 6 1.

~ Gicboredionfido &opk) aiZi(lHVIEth@a@uIﬂm Zg yrrsio (2,3 pyridiid-vl)-

5 E:%cocm ég) {fl r?g{gb nd0| }ﬁma%ésg{ E%rgtgtegillylle%edb

aeiha (inl) DRe faaauoncm ledteiQt @@c&sldad;mﬁﬁ&t%d%héynh%d under
m nut es

P e B R i e v (DO R gD hed ver Pije 6 Bhatpgprith 99:5:1 ethy]

adettte; maftansl: X&hir@huﬁﬁ'h Y @rvkideas obQIDY. ;% sUNHS4 roéﬁ-a%go?cﬁséol 2-y1-
suspenae

s e ity osbios S e i v
o )iy, sties, 9 sonselal ol donees st el o

adi foASust.y. QaItIz)REMMbHrﬂd; fts 1. @Hﬂ,ctl AHzxckt+ & ard.d
(99.5% 40nml) was added and foll owed by bubbli ng

n sul in
ERERROST SR (Aol S S Ol oo bR B st
hours, cooled to RT and poured into et her. The
A vesistighbe theezscpcéd@rezﬂmldaﬁﬁ:@dBﬁaPﬁEﬂ EPROPAr00EBIdS0-3-( 1H- mudazol~

2-ylmethyl)-1-methapesulfonyl-1H-indole.

7 CN. ol ?-3 '

A\ 1. HCUELOH, 0e N
——— N
N 2, O
1.0 AN N
28 0 1.0
0% eh, / P-4
0~ “CH,

15

(4-Chloro-1-methanesulfonyl-1H-indol-3-yl)-acetontrile (1.156 g. 4.30 mmol) was sus-
pended in absolute ethanol (50 mL}, cooled to 0°C, and hydrogen chloride gas was bubbled’
therethrough for 15 minutes. The reaction mixture was then kepf in refrigerator for 3.5
days, after which solvent was removed under reduced pressure. The solid residue was re-
20  suspended in dry ethylene glycol dimethyl ether (20 ml). To this mixture was added
aminoacetalaldehyde dimethyl acetal (0.52 ml, 1.07 mmuole) at 0°C dropwise. After stirring
vigorously at RT overnight, glacial acetic acid (99.5%, 40ml) was added and followed by
bubbling hydrogen chioride gas through the resulting mixture for 2 minutes. The mixture
was heated at 50°C for 24 hours, cooled to RT, and poured into ether. The insoluble resi-
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-50 due obtained after decanting the supernatant was
washed with ether and redissolved in a solution of
concentrat ed anmoni um hydroxide (0.5 m) in nethanol

WQ 594N Sol vent was  then renpved under reduBEFEP2004/004609

pressure. The residue was purjdged by flash col um
chroma- tography over silica gel eluting with 3 to 5%

SRIMRARLD 4y MREDEEe SlpeRlat A8 wik {hsHRd WitPether and redissolved in a

concentrated ammoni-um hydroxi de to give
solutiemay soncentmatadArgmppinnphydragde (4.5 mi) in methanol (50 ml). Solvent was

SR Sl B e A i

W@eepby pyer siliga gdl futng wikh 3 tor2% gthanol ingnethydme Thibside nith 0.1%

' 1 J = = - .)’ =1t - § ~1-
et §miott gl B £atobEalunitybet BicthyD -1
rhethehaesutfad U G@d ole apasirh ssHis( 0d5gf 4186 )5 UB] MR (DMSO) &: 3.46 (s,

_ npouggs far _adm.nni stratloy Vi a several routes were

AL RS 21 S 63 6 LD R D 7 42-7 3 o BT (dd, 1EL,
1918 19%,al4 AGW 1AL AL IEPD N 30T edi ent Yo wt . /wt.

Active ingredient 20.0% Lactose 79.5% Magnesium

stearate Q.5% The jngredients are m xed and di spensed’
Exgmple 155 Jihes tbr?—ﬁﬁ‘ﬁ'ﬁl 100 ngy each; one " 15

capsul e woul d approximate a total daily dosage.

BorRasddicARofPosiBoak oﬁ@l@islﬁﬁg&tt CRdRn(Blor lBgHi ik &iHn WA several

wt./wt. Active in edient 20.0%_Magnesi um stearate

- yuipgowers rSRESE aedessERediBdhs Aramply  Lact ose 76.5% PVP

(ol 1 rolidine) 1.0% The ingredients are conbi ned and

_géﬁﬂygiﬁﬁﬁr@apgdﬁiﬁ&kmtgA?uch as net hanol. The for-
mulation Is then dried an ormed into tablets

(containing about 20 ng of active com..20 _pound) with

Reredpg@itopri ate tabl et machi ne. WO 200440@BA&9

PCITEPZ20047 004609 -ol- Conpositiron Tpr (% al
%B_’E .}ngélglﬁ on (Q lngredient W Ac i?QrQ/Ornmlwmmd 1.0

Qctose , 79.5%

Magnesiun‘i stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

capsule would approximate a total daily dosage.

Composition for Oral Administration (B)

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate ' 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The for-
mulation is then dried and formed into tablets (containing about 20 mg of active com-

pound) with an appropriate tablet machine.
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Fumaric acid 0.5 R Sodium chl oride 2.
0.15 g Propyl graben 0.05 g G anul at
rbjt (70% sol ution) 12.85 Veegum
Wé%?@’“f%”g .Flavoring 0.035 m Col ori
Distilled water g.s. to 100 nlg;The in
m xed to forma suspension for oral ad

Banaivk@ionl for OtNAldatihRiadnMic)! ngr edi ent -
‘ﬁ%.—nmo‘mwwu@wc%ummm

0 Methyl araben

ed sugar 25.5

K (Vanderbi | t

ngs 0.5 BEJEP2004/004609
gredients are

m ni stration.

% wt . / wt

de s _to make

Igetdishc Water for inj ection to 100 A

> The active

}SSﬂt on&g. ,dﬁpe Soru- trom s mmade up td
PI1 the water for injection

L,Ngredi ent 15 dirssolrved T a portiom g thewater—for
ﬁﬁﬁwp Qllffl cient quan- tity of isbligum chloride
Femhfieaciddded with stirring to nake treog%l ution

W' glll V\II llI tlll:

f20Eered through

Meﬂgrl afberion menbrane filtfer and pack

ageslgunder

ondrtrons. 10U buppOSI tory —Form atTon

__?_{;@XLE@ TRoowt /wt  Active ingredient .09 e
Bednigitby kene gl ycol 1000 74. 5% Pol yet %[ﬁ]e gl ycol

000 f 270 The Tngredients are nerted it oget et —amnd
M&&_&Q&é% hath__and poured | nt g 1885 ds
Vesiuad Fi (VanderbiloCs. pt al wei ght 15 WO 20@4;@099189

CITEPZ0047 004609 -52- Topi cal FormotjatTon

%&Q%ﬁ ents EFarns Active conpound Q 2 - §.035 ml
Colorings 0.5 mg

Distilled water q.s. to 100 ml
The ingredients are mixed to form a suspension for oral administration.
Parenteral Formulation (IV)

Ingredient % wt./wt.
- Active ingredient 0.25¢
Sodium Chloride qs to make 1sotomc
Water for injection to 100 ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient quan-

tity of sodium chloride is then added with stirring to make the solution isotonic. The solu-

tion is made up to weight with the remainder of the water for injection, filtered through a

‘0.2 micron membrane filter and packaged under sterile conditions.

Suppository Formulation

Illgredien{: % wt./wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.
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Span 60 - 2 Tween 60 2 Mneral oil 5 Petrolatum 10
Met h graben 0.15 Prop-yl graben 0.05 BHA (butyl ated

anlsole) 0.01 Water g.s. 100 ( Al of the
w s

1&hts, except water, are conmbined and h%%?@ﬁz%?ﬂ“ﬂ“w
about 60C wth stirring. A sufshi.ci ent quantity of
wat er at about 60C is then added wi th vi gorous

EmdaIFM@{ml sify 5 the ingredients, and water
then added.g s__about 100 g. Nasal Spray Fornul ations

Iendieats aqueous suspensi ons cont ai ni ngglfafdgm about

0.075-0. 5 PErcent _active conpound —arg. prepared—as
Aﬂgﬁ@@ﬂ?‘}ﬁ formulations _ The farmil at$drs optionally

ain inactive inh- gredients such as3 e.qg.,

g crocrystal i ng certulose, sodium _
ymethylcellulose dextrose 10 d the |ike

NgdeQelll ori c acid may be added to adjust pH. The nasal

PS § formulations nay be delivered Via a nasat —spray
' ' ' #%50-100 nmicro-

MetheIsaraHenf Or nul ati on per actuati on. A@ygpi cal dosi ng

ChedUl & TS 2-4 Sprays every 4-12 1o Exanpte T
_éﬂﬁﬁt}zﬁ-&(?ﬂé?_és&ay for alpha-1A/1 agoni QQO%(‘T ivity 15

BHIR (bithlaidt9ayoxgahiskle} y of conpounds jofotf his i nventi on

n VItI‘O was examn ned using Tluorescent dye
| tion.of intracellular calci lm‘iIFr}-Q entrations

Fl uo-3 I oaded cell preparation: Chinese hanster ovary

AP the 9%@ nt§ éﬁeﬁﬁﬁh@% atd\@rbiRbPal FhaH B %@@E@bé with stirring.
(daone 1 are washed tines éhpprox 300 L/ well)

M‘%fﬁﬂFmﬁﬂ?ﬁBWtoff weter ghghowng 69 iCais haneadded with mgnwuszs@rrmg to emulsify
thifRdiddrankd $ %&'Eﬂe%fa%q Lidguppdout i on (HBSS), 2nmM
fgé 10 mm HI%PE errﬁ/l prgber?léécl d, 100 pM
_ aseorbl c_acid), vvlth a final volunme of 1504/ well .-
S PTH LOTIMAIORS with 50 L/well of 8 M Fluo-3 AM
(Mol ecul ar Probes, Eugene, OR), for a final concen-

Set@bll RQRes sis BbHOcohtAVine Gk AL, dzbfms aeuhatied bRfpound
gye %

60 mn at 37 FoIIovvlng
apIepTed G Balb 0y orrgtelan@w% or@@lﬂa%ow@nm@lh{e@m inactive in-

grddiBs SRARS X%, M&Wﬁﬂe éé’llﬁl@sé: b RRnUH RmtyReButose, dextrose,

final _ vol une of 150 L/ we
and the like. Hydrochloric acid may be added to adjust pH. The nasal spray formulations

may be delivered via a nasal spray metered pump typically delivering about 50-100 micro-

liters of formulation per actuauon Atypical dosing schedule is 2-4 sprays every'4 -12

‘hours.
Example 11: Functional Assay for alpha-1A/L agonist activity

The inhibitory activity of compounds of this invention in vitro was examined using

. fluorescent dye determination of intracellular calcium concentrations.
Fluo-3 loaded cell preparation:
Chinese hamster ovary cells CHO-K1 expressing the alpha-1A adrenoceptors (clone 13) are
washed 4 times (approx. 300 pl/well) with fluorometric imaging plate readerl'(FLIPR')
buffer (Hank’s buffered saline solution (HBSS), 2mM CaCl,, 10 mM HEPES, 2,5 mM
probenecid, 100 uM ascorbic acid), with a final volume of 150pL/well, Cells are loaded
with 50 pL/well of 8 uM Fluo-3 AM (Molecular Probes, Eugene, OR), for a final concen-

tration of 2 WM Fluo-3 AM. Cells are then incubated for 60 min at 37°C. Following dye
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~intervals. Then, a secon

-concentration produci ng a ‘50
PaRystsd feE0sey af ksec ewrlsi AB@mpasimments aercaniyaed at RT. -
MehMBahiddi ng met hods. Excel spreadsheet or

Agoni st Assay The Test conpound, control conpound and
reference conpound are run in quadruple 5 cate,

- DOj urves on each plate with a final assay
W@oﬁ@é‘ﬂ%}%ti on range of 104Mto 10"' M for eacHPCI/EP2064/004609

conpound. All conpounds are disgsolved in DMSO at 10nmV
and serially diluted in FLIPR buffer. The assay plate
ludRlacet Jr-owhifaaldRR ' ‘épmr Qee. s
baselg?ne f*gor egcc:lg‘ncegg %@é@%ﬁ%ﬁ@ﬂ/{'& me th}t%ng%ﬁ@éhaﬁnal

pobudiechf@B) §B/vll. @ 510-570 nm) is obtained (15 sec
inter- 10 val). An experinental run is then comenced.

ﬁﬁ@@%%ﬁﬂonis started with the addition of 50 L/well :
Ak Tét chipBling ReE8 &ﬁ%}%&ﬂﬂi a‘ﬂ]E:l rbfeithee &Qﬂ%é&d alglrr%? in quadrupli-

i
ref erence conpound, sol ution rom the agoni st
f¥e &BYay cpvaren ¢ash plate wisth adinplessiywoncentrmtios|rynge of 10°M to 10°MM

FrUaaesaRp&sEd. Al ﬂg afae issdield ﬁl??h@’q\/%ﬁ TUHIM, and serially diluted

I'tion ononycCi n
IPR/bjgdler. from 5 x concentration i onomycin plate) is

88 ISR i AU R 15 P

swateneet (sxciRlion @8um end pinissioor@ HER7GssR s ghtained (15 sec inter-

i i K f] ' : s
SERPRR SRt TR R bl RSB der HESERIGT s el the addition of
a0 (L ivedl€ sencial afefeb@sdyiofest, cdiesiSor RERONERSnFRYNP Solution

xpressed .as.raw CPU (Corrected Fluorescence Units),
gggja FERBULRIAF FOWERyRT Blapryoal §p arelle sigrulignpesiy Hloressence is
' t ' [ . all sfi.cs r,test .
e B P LIS S AR Ry Bhbmrcia 0

bitweelitircath 8 )k, conbshira@bs 'itﬁﬂﬁ%ycui}ﬂ%‘}" #nded RPthe assay plate. Fluorescence
50% tor°

I nCrease I n cont

Kal'el dagraph soft nll 25 ware are used to fit data to
Foreeaglopsmaplateorsiparises finersasedmpeak fuoBeseeriae) in #uch wall following
RO f Sl r ' | uor nee :

o apra | et A b R A e PRRE NS gnses may be
exgoessest asgad €F (ht(ebrmdtadFludrescridel Ursitsdpms a(% amstimaimietotpein

B AL 2 %gﬂ i @1@ for each curve
té%]é%emegﬁ?ﬁ%%ﬁggy%%f ec ?C%/ y e%e% s software. 1n
Stad$tidson the intrinsic activity (a) is deternined. ,

trinsic achi Vi i s defi as. t he .maxi-=
PEB RBREe e bbb R R BBi S R P R , and reference
¢cagpomsletheoacdntiation gerdusingacivhmcrdaby mughitoheess@aive (ECsy) is

~<For _these experinents e.full oni I
SRR w B R R e Prear SRR raph ot
Ve agebedl ér Bt datato thg gaiail lbgstix fanaioli= BhaE gt A¥1 185s8 B2,

ximal response, greater than 50% .of. that of, ° .

T O R e B et it (Forid 3h ffh dhiathe concentra
trrepzgentist audeth end heie ttexddiliplops (edBtainelido Ay, ECs values and
1%%8%35(1‘53“) for each curve can be estimated objectively using this software.

In addition the intrinsic activity (o) is determined. Intrinsic activity is defined as the maxi-
mum response to test agonist divided by the maximum response to a full agonist acting
through the same receptor. For these experiments, the full agonist is defined as Norepi-
nephrine (NE) bitartrate (control).

As used herein an agonist is a compound that elicits a maximal response greater than 50%
of that of norpepinephrine with a pECsp>5.5.

The compounds prepared in the above examples are alpha-1A/L agonists.
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WD 2004/ 099189 PCT/ EP2004/ 004609 -54 Exanple 12:
Assays for Al pha-1A/L Adrenoceptor Activity Conpounds

d. | his exanple were from Sigma Chenmical Co., St.

W(&ng@?@ﬂ% U.S.A ) unless specified otherw sBCT/ER2004/004609
Vitro: 5 Male white New Zeal ang rabbits (3-3.5 kg) and
Sprague-Dawl ey rats (250-400 g) were euthanized by

ISR ps PRY XA Rlys3Br ATPRE- 1R/ RAdSL, ok F%PAE& ;@f aorta (rat)

wer e rermved extra- neous tiss |ssect ed away,
nd tissues_were placed in_oxygenated Krebs' sol ution

FHRPO PSiCiel this expmplegvere Gordagme §hemic! Crz(eﬁt Laug, MO, U.S.A.)

12348k Fpeclrd@ndridseand KH2PO4, 1.2). Cocaine (30 M,
cqorticosterone (30 M, ascorbic add (100 M,

Iridseet hacin (10 10 pM and propranol ol (1 M were
ﬁqg%seqqgvpzem@doﬁ bﬁsodsui 589 %Hr%%% pm&,@&@ (24PUBE S were

ext raneur onal ﬁ e, auto-
yHpatiost éﬁ%@@ﬂddymﬁhﬁm)sqr abgt fraffwereremoved, extra-

t
RRGERLAE Yoo HESPRA AT g cilfes BeRRa a3 HEABRERE Rcbe solution
(odef: Na®Ma il 18.k; NARCOw, 25; ¢@19trca¢;6 KRd 4% CelClymd.-5idgs@, 1.2 and KEHL,PO,,
r.ch
ok SREe a0) MRap Rl gne Co Mo SRERLE il REIRE] Bomerbacia 10
Yyl propSandoil (U mM))rwdre addedab ¢ Fredbsrsatution peblodke néwpnal uptake,
S e neck (rabbit
GEARBELRY Sl hib By BlioR  AUIER I BRRL, bRERMA mecsis bpta-adre-
- raneptaty tdspecmva]gs The alﬁhpéradrm):eptapmtmgd'nimiﬁngaﬁ (0B M, Research
t ut-_a
B ic i o AR MA D S8 Dl e B Ran B Geqnig pitgepdipine
(t1 emﬁ,ll.:tmeanth BlOCHCIEEU éstervationaipiN Em&l lh&d, a5 A3Geraadded the Krebs’
bl copntin W t ano arb i,oxid
SRR er St S altb ity H T s B ek bty
dppfoxiitharlyd). e shed if xancrtﬁ&nmznmm ubﬁfclﬂi end dttic ShpdQt4 P& rat)
a first Iatlv oncentra n effect ifo
ARBF BRI Fivhin WAL Heas pirb e hEaTt igfe Shgpended in water-
]Eﬂkﬁwﬂeﬁsﬂdfaﬂliﬁt Qe&shE telsiondra. iﬁﬁ@&dﬁere maintained at 34°C and
h}@:ﬁ]ﬁeantratl on: ef fect cur /e tBo %Ft agoni st. The
PRRETOR VISR PHgeRIRPRR MRS esponse
TinkedRdre patnddgith AbfebihepBrinQDIWL} ¥nd w&had fo¥ 80 hﬁnutes before con-
nor e | n hr [ ng} were recor de%ﬁﬂResul ts fqr.standards
a?ge ?qq;gn%%ﬂpﬁlo gtod}orta]ﬂge Jé1§e jssues were then
\Atrdﬁhﬁi’\fok a0 trmues ﬁ@fbﬁs{jd@ih&!?@chn@%&é&ﬁﬂﬁo@t A t:én\ﬁ%tlﬁﬁléﬁ@@tf&dﬁe% a test
e | ntion showe c in is assa Vi vo
E‘é{"w CPBEENH Oepé?%geheédf PjagER F%SPWE%éPE Cebingd e intrinsic
a&iﬁﬁi aﬁ%&ﬁo@ﬁirﬁﬁnépk@m@?w&g record Q. NRRtIRSEP LN ANES £1d r;presenta—

anestheti zed with Ketamne (Aveco Co., Ft. Dodge, |
tiye somppundy ¢idhe Brepspt FERREpRMBIedeterrRtte Reprsmitaiitgirompounds of
min%mrﬁﬁldv&alat:ﬁm%&m aﬁﬁﬁl Iworth, NJ., USA). A

cuffed enotrcheal tu e Wals pI aced in the trachea and
IFI](eVOp FLEFRIE RS SHaTagBopd n....._L-n..-' ‘oom ai r under

o r ) :
L] v"e‘%’f:%ta%érﬁ%?‘#é o @3 kgl 9holths o et SRR AR ctamine
(daemoulagrt. Dodge, [A, U.S.AL) followed by pentobarbital (Schering Plough Animal
Health Corp., Kenilworth, N.J.,, U.S.A.). A cuffed endotracheal tube was placed in the

trachea and the pig mechanically ventilated with room air under positive pressure. The

right or left fernoral artery and vein were isolated and cannulated. One of the two cannulae
inserted into the femoral vein was used to infuse pentobarbital (5-20 mg/kg/hr) via an in-
fusion pump. The second cannula was used to administer test compounds. The cannula
inserted into the femoral artery was connected to a blood pressure transducer (Gould/-
Statham Sprectarned P23 series) for the measurement of aortic blood pressure. Needle
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- inserted into the fenpral vein was used to infulse
pent obarbital (5-20 ng/kg/hr) via an in fusion punp.
The second cannul a was used to adm ni ster test

WeSHHOIABE. The cannula 35 inserted into the PEREPa004/004609

artery was connected to a bl ood: pressure transducer
(Goul d/ - Statham Sprectaned P2 series) for the

SRS R s O PR AR LA Y e e v

moaﬁetbdélymmﬂmmﬂelsdnggdred beterRiwavd ofthe EEGU Body Bex® vardnain-

R RS A RS R G Birpkel A8 T it bR e es con-
anud\mhmhﬁmeﬂwtthﬁfTeHmﬂklﬂbmemd?ﬁegéﬁAt and :{ ec.t al |
EABRRER Mot B AR Rt A Dot TRBH B tathitfhedfol he exeriorize-

mmi bf weind. fiartadiey wabahptied @ided wateefifedlpddiovh aithetef @eservoir tip of

t t f bl add
s R DediaPHIg t&ﬁ%ﬁﬁ%% %ﬁ%@%ﬁ%@%ﬁfﬁ@w was .
trsprtef thr@ghaheklad@ﬁd.ﬁma ahth Behech. t’IfheFBEHd&chIthl&téﬁ% advanced into

PR FEten FieOgn Wb aies. CPod IR ed B Bifoonigs verfied

b;abiﬂg@ummé h@ét&tfa WS m@fg@a deﬂzt.tmg thb Ba]ltfc@lt hra ?n d
e nt_ o

B4 EoR Cisssrisl Prepatition b loge BRPARIELTS NPB SH:ahied blood

| gﬂfahalytéiga&[‘ﬁHd@cré adjhaed 1 widkal dopeal lifhay B}@Xu;ﬁﬁmui‘%plratory rate,

| t bl.ood |

RN N N NN TN
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spirit and scope of the present invention. Al such
nodi fications are intended to be within 25 the scope

, i ms appended hereto. WO 2004/ 099189
‘gté%?dég%%%/ 004609 -57- Wiat is clained is: 1.FRAIEF2004/004609
conpound of the formulal 1 _-(-MR4 W Y X 1| NR3
A~Rz (I i _or a pharmaceutically acceptable salt or

f, 5 wherein: ( misfromOto4; Xis

carbon or nitrogen; Y is aradical of fornula ~i ii or

R6 RS '\bf'ﬁ‘i’efo#g,ﬂg‘;; NN/ Il N~ 111 10 each R

I ndependently Is gen, hal oal kyl, al kyl,” hydroxy,
al koxy, cyano, nitro, -S(O.Ra, _NRaRb NWS02Rb, -
SO2NRRb, optionalk§3substi¢ﬁted phenyl, optionally
substituted benzyl opt i 5y substituted
benzyl oxy, where n t0 2 and Ra and Rb in
each i ndependent oc urA are hydrogen or al kyl; A
is -SOR- or -(C=0)-;°X it alkyl or -(CH)P- NR Rd -
where p is fromO to 3 an \E% and Rd each
i ndependently is hydrogen al kyl; and R3, R4, RS (D)
and R6 each i ndependently are hydrogen or alkyl. 2. A

- corpumacfuticilly acoprablesalt br R dRbg theseof,( RL)m J N

5 wherein: :

m isfrom 0 to 4;

X is carbon or nitrogen;

Y isaradical of formula i, ii or iii;

- j}'n Ef. R _Es P _ e
O, T, O

.
>

10 eachR' independently is halogen, haloalkyl, alkyl, hydroxy, alkoxy, cyano, nitro, -3(0).R%,
-NR*R?, -NR*SO,R®, - SO,NR*R?, optionally substituted phenyl, optionally substituted
benzyl or optionally substituted benzyloxy, where n is from 0 to 2 and R* and R® in
each independent occurrence are hydrogen or alkyl; | |

A s -80;- or -(C=0)-;

15 R® isalkyl or —(("_‘,I-IZ)P-NRCRd where p is from 0 to 3 and R and R® each independently is

bydrogen or alkyl; and '
R% R*, R® and R® each independently are hydrogen or aJkyI.

2.A compound of the formula IT

(IT)

+ 20 or a pharmaceutically aéceptable salt or prodrug thereof, -



R3 N AR (R 20 or a pharmaceutically acceptable
salt or prodrug thereof, WO 2004/099189

W‘gg‘g‘/ﬁ@f&?‘” 004609 -58- wherein: mis fromO to 4;

ndependent |y i s hal ogen, hal oal kyl, BEk#P2004/004609
hydr oxy, al koxy, cyano, nitro;58S(O nRa, -NR aRb,
- NRaSQ2Rb, - SO2NRaRb, optionally substituted phenyl,
whereional | y substituted 5 benzyl or optionally

ubst: benzyl oxy, where nis fromO to 2 and Ra
%nglﬁggwé%gg’ch I ndependent occurrence are hydrogen or

ek independentip@Phalogen; hlsDiylalifd Hydradykatkod! cyahGHANB, -5(0),R*
. NR Bk wh i to 3:and R and Rd'edch = 7 "N
(e e (ol d s Fade B
5  anddRyleaciptionabnabsttatddbeatyoy Hhagels fonfh kY i%agﬁ% RPin

co und, of claim?2, wherein sard conpound 1S o
for C-ﬂlqepf‘“?&nzlocﬂrre(l@ }rﬁilF%mgWQ?@kW 111: wherein

R EsS@-lyl(Capy; m R, RZ and R3 are as defined in -
] ai . 4., The oynd of claim?2, wherein said’
%orff) i 'éC@ptlﬁg@aﬁmﬂ Risfrpm O tp 8 and Rf ynd Rf' e idepadently is
ON HyRrdgen or alkyl; and ’
10 RLRLR® and R® each independently are hydrogen or alkyl.

- 3. The compound of claim 2, wherein said compound is of the formula OI:

H

RN {:)

=

wherein R’ is alkyl, and m, R%, R? and R® are as deﬁned in claim 2.

4. The compound of claim 2, wherein said compound is of the formula IV:

N
R1 N\
N
3

Vg
N

15 @) NR°R?

<

5. The compound of formula I according to claim 1 selected from
3—(4,S-dihydro—IH-imidazol—Z—ylmethyl):-l—metha.nesulfonyl—lH—indole ;
5—chloro-3-(4;,5-dihyd:o—-lH-imidazol—Z-ylmethy_l)-l-methanesulfonyl— 1H-indole;
3-(4,5-dih}rdro~lH—imidazol-Z-ylmethyl)-é—ﬂuoro-l-methgnesulfonyl—lH-mdole; ‘
20 3-(4,5—djhydro-lH—irnidazol—Z-ylmethyl)—5-ﬂuoro—1~meﬂ1anesu1fonyl—lH—indole; and



5. The conpound of formula | according to claim1
sel ected from :
3-(4,5-di hydr o-| H i m dazol - 2-ylnet hyl ) - 1- met hanesul f on

Wodopldsafiy’ (4 5-di hydro-i H i i dazol - 2- yl et hyl )PQ/RBLI004509
anesul fonyl -1 H i ndol e; -59 -

3-(4,5-di hydro-1 Himdazol -2-yl nethyl )-4-fluoro-1-meth

a ool S-dilyidnedHetmidfzol-2-ylmethyl)- 1-methanesuttonyl- z—methyl— 1H-
3irddleo- di hydro-I H i m dazol - 2-yl met hyl ) -5-fl uoro-I-neth

anesul fonyl -1 H i ndol e; and WO 2004/ 099189

PCT/ EP2004/ 004609 -59

46-dhrepportnd of formilay deaorilingitortletiag 0 lfornsel e divdeltid a&?ae*éubstance
anesultonyl 2- et hyl - IH- |ndol e. 6. A conmpound of

f-p,r ol 0 m use as th rapeutic ‘
actiVe Subst ance. Gk f{ho m""r eﬁf?’ﬁ?ﬁ g $fivgamount of at least
c‘éﬂﬂﬂqnm@dwfrhmdptemhaahﬂya Plﬁirﬁiatctd’cﬁ:aﬁﬁﬂ&:@bta% clrier.

‘l'east one conpound of claim1 together wth" a
phar maceutically acceptable carrier. 8. Use of a

 Sobpooing c@thpoehd@bfMethind P forl tH@en{a}ﬁ[}&f et r wﬁ%ﬂﬁlf%ﬁ thg) cpyjrol of a disorder

canent for the control
Qog‘ﬂﬂe‘iwq_l’h&dﬁ@nﬂs’@@mcmos 9. A process for preparing a
conpound of claim1l, the process conprising reacting a
gﬁc;gpound of the fornmula v: (R1) R4 nR5 X N R3 A R2
Pescess for)prepariigsa di R §i
f%h&r ogen; each R w?giggendena?w fliéﬂﬁéﬁeo enpﬁsrﬁ%qlga%‘l“ﬁﬁlc‘}mpomd of the
hydr oxy, al koxy, cyano, nitro, -S( OllRa,
-NRaRb - NRaS02Rb, - SO2Nr RQ optionally substituted
~ phenyl, optional I(R pubstit&ed benzyl or optionally
substltuted benzyl ; re-R°is from0O to 2 and Ra
and Ro in each inglepefjde Qurrence i s hydrogen or
al kyl; Ais -SO2- - 3 Rz is alkyl or -(CH2)P
NR Rd where p is frof O t Bard R and Rd each
i ndependently is hydrogen. al kyl'; and R3, R4 and RS
each independently is hydrogen or alkyl; with an
W ene di am ne conpound of the fornula ()
' CH2NH2, wherein R6 is hydrogen or al kyl.
m  isfrom 0 to 4

X is carbon or nitrogen;

1. .
each iR miependenﬂy is halogen, haloalkyl, alkyl, hydroxy, alkoxy, cyano, nitro S(O).R?,
) aR ] ) : ] ] » ~ n.
- NR'SO,R”, ~ SO,NR*R?, optionally substituted phenyl, optionally substituted
nzyl or optionally substituted benzyloxy, where n is from 0 to2and R*and R® in
each independent occurrence is hydrogen or alkyl;
A -SOZ— or -(C=0)
2
R® is alkyl or - -(CH,),-NRR? where pis &om Oto3andR®
hydrogen or alkyl; and
3 e
R, R%and R® each independently is hydrogen or alkyl;

with an alkylene diamine- ‘compound of the formul
hydrogen or alkyl.

and R¢ gach independently is

a RSNHCHZCHZNHZ, wherein R is



