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WD 2004/ 099189 PCT/ EP2004/ 004609 Case 21776 METHYL
| NDOLES AND METHYL PYRROLOPYRI DI NES AS ALPHA- 1
WODREREFERG C AGONI STS This invention rel ates t oPCT/EP2004/004609
substituted indol es which are al pha-1 adrenergic
agoni sts, prefer- ably al pha-1 A/L adrenergi c agoni sts,
and associ ated pharnmaceuti cal conpositions, nethods
for use as therapeutic agents, and nethods of
Qaseparzt i on thereof. 5 Al pha-1 adrenergic receptors
(i nterchangeably nanmed al pha-1 adrenoceptors) are :
MECHPI GpbEid 80 WEredn (HYARSITEMIITANES I25C BPPHA--$ ADRANERGIC AGONISTS
nedi ate various actions of the synpathetic nervous
system t hrough the binding of the catechol ani nes,
epi nephrine and norepineph- rine (NE). Currently,
several subtypes of the_ al pha-1 adrenergic receptors
e iotion 1A edisastibged (oln Wi e ae§atlAdeenseanagonists, prefer-

ﬁl@ﬁgﬁa-lﬁymme&&?e EQ&M;&Q WSl Ysdopiata pRsra dehifical @)m?és@tlons,

D. Recently the existenc
mthoaf farpse g6 tbﬁr,gh%m agenterradaptthed srqfrpremfaé@ast}eiﬁeﬁfaned
~al pha-1L, in human prostate has been determn ned.
W@Meidrerfep%c Q&Eﬁofsﬁn‘ce&ﬁ&g@ﬁtﬂ{ﬂ darhkd @l(ﬁh@-fl%ﬁ%rfbceptors) are G-pro-
receptor su has yet tqQ be cloned. The, alp P%
SHY ENP %ﬁsmeﬁlb% rﬁceﬁgﬂfﬁ thak H{ea@tes‘ﬁﬁﬁ*ﬁ&f Adioms of the sympathetic

B, HLLHABGEhRIugh MRHiAIRYSE R hRBEolaRthes| PliRphrine and norepineph-
adrenergi c agonists are known to increase nuscle tone

1ipe (INB). [(wesntlyrserarhrubtyaes ofibe #pbar pdreaerg feneptqus are known to

SEQSORhiAR theleh &ha0aBiN! d&eﬁ@ﬁhﬂk'(ﬁﬁvﬁﬂﬂf RE6GH ‘és alpha—lC)
! receptors |nportant targets for

dph#rd Bynd plpharld. i Reseqtivdde gxistesy aﬂxplxgla a.?p%a—l adrenoceptor for
?A%oéxg Harﬁ@@alﬁll@@ﬁ,)ﬂl huBR@ prodtRe %'a@ﬂéeﬁ@iete@ﬁnﬁ@éde $owever, the-gene for -

esulting inthe subd|V|S|on of al ha 1 adren

@&ﬁtaoklsadﬁ@%glp grcepter sutigpeding @j@tstpu 85LOPRGt T@%ﬁaﬁ% adfsooceptor

Ethe thtR HARRAME IR o8 thavld 1¥RE aN@dlpha-1 ad
?ﬁgﬁyﬁéﬁglmn?%ﬁfg | ower |nC|dence o? side effects, Paarlldarenerglc

q’gm;asgwn knewn £ 1nC{eEgp(mu§]: e PPRE HW&RE e wer 2uingyatirach pec:f.gezry for urine
§t$9a%§)aﬂld uARY %nF%H%r thedmbRak aQW@eﬁ%& li‘mﬁ@ft@rﬁtthﬁghﬁs Yor drug

t dt
el AT st ApsfercioudTesthdual heErmoh -G AL (1PE)). Phar-
ﬁfﬁ%%gﬁﬁ sﬂﬂ\fe% rés%ltﬁ'%ﬁh Yihd éﬁbﬁﬂf‘imdﬁ SAVBL1 QURher¥RTEALRITs have let to

t1ssu Certain al a- 1A agonlsts are known and_ are
thediggeséen thet pevelopatent of sybbipedieledtyerampeusdymay alloysianproved

FeaAh&S .{Mﬂﬁlaqg&v&gnﬁﬁéﬂ@BYsﬂ@G@é&s' Qrﬁﬁ?ﬁla p&sal al. [Eur. J. Pharmacol.

congestlon sexua sfunction such 25 e aculatlon
8l & bi7d 83251590 ] éqamq@pgﬁﬁd ﬂ%cww@wﬁbﬁe@s‘a opthe alpha-1A

gﬁ?}?t%? SHPR 2 R Elt¥nt td @hé@gﬁd &, r&BRtok bief ’thﬂlfﬂaﬁ'lﬁﬁﬁd 8lpha-1D

ciencies in attentiveness and cognition,
sty ey hdvesselestidinfer sigdhakayepprssilestissbél i i a, and
anorexia, see, e.g., US 5,952, 362 which discloses a

E@fthﬁt H%f- 12hRRg a@‘é kn@sgﬁ’ PhELS 1hdﬁ€ité’&’td"l§e & in treating various di-
2-1mdazol i ne;, 2-oxazoline, 2-thiazoline and

geapestatay s dinguringry peentingare, nased congssimp, ggsual dysfunction such as
%Q%é@&%%d?@h ?%Qﬁ%o%ﬁéﬁs disdrddis ARR s HESORIINNENERY, de-

I's a condition ined as the involuntary | oss of
mrantias seniligiy é&ﬂfchﬁ]ﬁneé)g, deficiencies in attentiveness and cognition, and eating dis-

orders such as obesity, bulimia, and anorexia, see, e.g., US 5,952,362 which discloses a
variety of alpha-1A/L agonists including some 2-imidazoline, 2-oxazoline, 2-thiazoline and

4-imidazole derivatives.
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tent as to becone a hygienic or social concern to the
patient. Stress urinary incontinence (SU) occurs

wob@n/094189 i nt er nal sphincter does not cl ose cop@I/EP0Y004609

The primary synptom is m nor_ggakage fromactivities,
such as coughi ng, sneezing, |atighing, running,

Lt 5 even standing, that .appl ressyre to a
Vb ifoslen SRuphRut el e AR e RPRHLL b At on ex
8k asite beusthe £bygiarnic omsoshemcbet tnebapdtieat. Sges winapbinaomtinence

n equl ar exer-, ci Si.ng. wonen v ne
0 B BB ST oL B R DY 01 8y omptom
s neiabr 18hkagk frohudheivipiey, sidt dsevaghingntdesineggughingrreahing, lifting, or

ment. Wi.t h pharnmaceutical s i imted to the use gf . .

TR tabtl, POCERRF BB D k. Seehe 8B WBfr fegtivio stops.

$llihib erosotorphmnriaeettenbatwaag ein rehaf/zs hrleid, enpinayebgularly exer-

wi.t h_varyi n% SUCCess, t treat stress incontinence.

Phéay %‘r}jﬁ oraH He! epogggé'oephri ne and midodrine are

considered first-line therapy for mld to noderate

‘The methods poastritlyengitabld toncboesdl ihelddy physddBerapy and surgery. Treat-

I\%lglgi&%gg ghgrgnga%al tg'cg Cs?? %ﬂ&%tcla%— %ﬁﬁg Hg o?efn &éﬁ%ﬁﬁgeggpeea{drgﬁ/e?gc %é)onists. Only

aliméted ceptber sf radmi&uticd iagartt hayelbyerdersplogied metht vagfing success, to
%&%@?Hcsonrt]'o%e&i nephri ne from synpat heti ¢ neurons

["ow " ng up]tna € into the nerve term nal [Andersson

and Sjogren, Progress in Neuro- biology 71-89 (1982)].

Pledriylpabpolahing) pshedobphdnenoteptairime laooanedemrsd firstdine therapy for

SRS B R IS, BRBL R taed Yooy a0gyjov)

Ehesk egertome balodvied to wodk tanth by direaisetivationoétlphadl adrerogemors and

assure. +2Q Th i Lity of | pr.G i . .
BESRGCS TSt BB R GRERE i pnons
fodlowing wptthe iatothg netve tatpid { Andetssenaod (Sjagrers Bbagrese sn Neuro-

5

b SO B RSN S g s

ac ;- a adrenocep
tdlls fithegentirmal urethre and blagyatredk fvoirpeter,fhaoyploghs649-26 (1990)]

result. .any desired ther.apeuti f 4 t hese agents
E e ot SR Al AR BB R B pect o such as
an increase in blood pressure. The in 25 crease in

Phe Otﬂit.mqé thny@rbpammdmem@tmphriagdmdhmdedm@is !liimirtedgby alack of
ge!?eectl%%u!n%}{g he L £y, eﬁ&%ﬁ%{g s@ﬁrgéés%ﬂh lb% 8 h8GE L NBion of these
| 0 e ‘agents.

circu nge concent rat I ons

Egenth@ermotiggtidnofsipie- 1, pipha-@nisl bdiesdreageaptars pr thdwertral nervous

) ) 't o ¢ .

DERATE PoerliSh: s S0 45 SR RrBeldodtelr indsB Bidngs may be

eddoegtanieding undesitablristdedffedts suwhay an ssoeisainddood prestuhe The in-
rren vial | i ca- [ . .

CHALeA b1 BT, B deBendt B NiSredrR Bt e At BEieve thera-

paeicalipsffactve cit quivding tévdentrdtiemerfghese agrots. Fturghenhoteein some

irabl e. 0 9 . PCT/. Q -3. T .
R A S E O R iV
Rer¥0Bs §sfem stimulant actions.

Due to side effects and /or limited 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.



Y XNR3 AR (1) and pharmaceutically acceptable

salts and prodrugs thereof, wherein: 5 misfrom Oto4;
wX2008/028bon or nitrogen; Y is a radical of foPOIER2004/004609
il or iii; R6E RENN5G6 N_ 1T ~N NN . 111

Il each R independently is h I'ogen hal oal kyl ,

; hydr oxy,  al koxy,. cyan n|t -S(OnRa, 10
f‘l\?%’k%‘}t@"%ﬁ%@é&%’,mEo“é&&@ﬁg“ OL}Z)%I onal |y substituted
phenyl, optionally substituted benzyl or optionally
substi t ut ed benzY whegge n is fromO to 2 and Ra
and Ro in each urrence i s hydrogen or
aIkyI;Ais-SOZ- v R2 is alkyl or
- (CH2) p- NRcRd wher rom0O to 3 and R and Rd
each i ndependently T% h@drogen or al kyl; and R3,
R4, R5 and R6 each indepandently is hydrogen or al kyl .
Those skilled in the art wirkl recogni ze that )
stereoi somers exist in some conpounds of for- nmula I.
dnrpiratinaghuyicaltyne cqptedeslts and prodrogs therebfides al |
{\)}ﬁSSJ bl e stereoi soners, and geone- tric isoners and

fldes not only racem c conmpounds but also the
mpt is ik § t@4t i ve com 20 pounds as well. Additionally
%ihen t%utorrers of the compounds of fornula | are

os¥i gnorln 5°g5f1’esent invention is intended to
Y ncisadediadl lof fattubnetiioe iif;or ns of t he conmpounds. The
invention further relates to pharnmaceuti cal

conposi tions containing a therapeutically effective

anmount o at | east on | corrpoun? of formula I, or

| nd| | d i somer em c or acermi c mxtures
|so rs - or phar ce ically atceptatite salts or

soI vat her eof, i/n gdm xt urvé:w/t hjat | east one

sui tabI e car-rl er. V\D 2004099189 PCT/ EP%OO4/ 004609 -4
I n anot her enbodi nent the nethod of treating a subject

ERATR! ik eddbFitlfiSti s denthal enllgy],sillA, hydroxy, alkoxy, cyano, nitro, -S(O).R?,
-NR*R?, -NR*SO,R?, - SOZNRaRb, 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 is hydrogen or alkyl;

A 15 -SO;- or -(C=0)-;

R* is alkyl or -(CH,),-NRR® where p is from 0 to 3 and R® and R? each independently is
hydrogen or alkyl; and

R?, R% R’ and R® each independently is hydrogen or alkyl.

Those skilled in the art will recognize that stereoisomers exist in some compounds of for-
mula I. Accordingly, the present invention includes all possible stereoisomers, and geome-
tric isomers and includes not only racemic compounds but also the optically active com-
pounds as well. Additionally when tautomers of the compounds of formula I are possible,

the present invention is intended to include all tautomeric forms of the compounds.

The invention further relates to pharmaceutical compositions containing a therapeutically
effective amount of at least one compound of formula I, or individual isomers, racemic or
non-racemic mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof,

in admixture with at least one suitable carrier.
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j ect having a disease state which is alleviated by
treatnment with an al pha-1A/L receptor agonist, a

wo benapasesi cal |y effective anount of one or nOPEI/EP2004/004609

conpounds of formula I. In anojher enbodi nent, the
rret hod of treati ng a subj ect conprises adrri ni stering

gsl}ea?mgb%Ct rﬁ%ﬁh?d (cj)]? f’ ﬁa%n% ass%1 gc CIOEHFSF %démtng}:ermg to a sub-
Jacgdmmg a d&egﬂeatalmwhmh iscadleviyted by exchinvent mﬂhwmtalp‘lfa— tAV& receptor

TSR BB RABED L b B SBEhy S

uri nary i nconti- nence, nasal Congestl on, sexual
Igysbthec tsind)nd'smmﬂh ths mej:l'wdl,dfateiaﬁmg asubgactl eaimpﬂsed administering toa

tr r tem
s%JC gﬂl.as(fr%%a Tis sesage %ﬁ @hc)l(l e%ﬂ/e% gedrslréfst{eatm senl)d? 91% %EiSA?L receptor
aforistia rphlafmacedt-léallgz iefentive Bmlonn’adbﬁthe]pham’raeelmca]rud)mpomnon contain-
IBg ?Pl'e}ist ?)ne c%ﬂg%lgr?&e qugrrr%llﬂ%?r ﬁg? éléease g{ tg dnar}zec[g?tmﬂrhs urinary inconti-
hnsgaseal sb@esﬂmydsmabcbdsﬁmt’edn fuchrs gjagdaticrcdistridasned priapism,

B e T e N B R G kBB  fgmentie, snilt,
MZB@BRE’S rtbﬁaemmsnn atentiventss and gestitien and satigatieotdews sinch as
ghngr%lﬂgs and ot her nasal disorders, as
é se uelae of congestion of the nucous
msnbranes (e.g., sinusitis and otitis media). Another
Iasmedter e@MmbHinsenit vesditdagestit mly\be seleqtet fromisirgoincontinence, stress
8‘?“%{‘]’3’ & %VQJﬂoW S@qﬁuﬁgné(}%%gffu i%%%lshg%{.}ﬁ%{
subj ect conpound to a mammal experiencing or at risk
Iofaneire eindodiment asdibeasccomgemnpuse. nagl congeaiial associated with aller-

R T
memboaTas ( eag J @mwpites andiofitis nsadlaécAm@htrmsperct oty inutrdion involves
Wbl ki ¥ &Iehﬁﬂg or t%a?*ﬂ%' éé&% %o%gt?&}%dnégkwrﬁl 'saf3ld effectwe

Vasomot o Fhi Nl I'S- ers ca
dreogend mabb)yctacsamuad tda wiatnimshezpareEnmpglor afask of exPerlencmg nasal
go%%?ﬁ%%tnl ch asg CO?%IST!I(SIJI e ﬂ:gg as%oa?t?g t#illﬁ%llatn & %Ease!s Uy disorders

aho St red e i nven
whick mtélsdeabpt ae asshnmlted:tm Biel i slhasglc Pinitie aatitegppr respiratory

\%ga'fﬁ) C}?&ﬂ)\}'ﬁ sﬁdlﬁlshfgr%iﬂ %fﬁmﬂésR d%mR?oer r%ﬁaﬁlryﬁ@h@h, other dis
tveessi can baigeterdly aasdciakeineitld marbnemembpog wdngektion feeg., otitis media
{ S%I§6NHCI—|ZCH2NH2 to forma conpound of the
Y1 WO 2004/ 099189 PCT/ EP2004/ 004609 -5 4 R
ni6m KN6 A\ R 2 11~*.
In still another preferred embodiment, the invention provides a process which comprises

eISlI ' 'buili

reacting a compound of the formula v:

(v)

wherein m, A, R!, R? and R? are as defined herein, with an alkylene diamine compound of
the formula RENHCH,CH,NH,, to form a compound of the formula IT*:
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Unl ess otherwi se stated, the followng terns used in
this Application, including the specifi- cation and

wa@e b@imsgishave the definitions given below |t PUBEP1®E4/004609

noted that, as used in the sp cification and t he
appended clainms, the singular forns "a, "an," and
"the" include pIuraI S5 referents; unl ess the context
clearly dictat eS(Rt)hervvlFseR Al yI neans t he
nonoval ent |inear, oranch-n or ycllc sat ur at ed

hydr ocar bon rad|c= ng\sol el y of carbon and
dT;b twel ve carbon atons

hydr ogen atons, hpg )
i ncl usive, unl ess™athe cated. Exanpl es of

d

al kyl radicals include, but are not limted to,
met hyl, ethyl; propyl, c@clppropyl I sopropyl,
i sobutyl, sec-butyl, tert- %utyl 10 pentyl, n- hexyl , 1T*,

octyl, dodecyl, and the liKke. " Lower al kyl " neans the
nonovalent I|ne r. or branched saturated hydrocarbon

Patstatherwiteqipied thnipllening tomas used s ApRicAYeR sidiing the specifi-

@ét%ndr&&\fﬂnﬁ Chabé Qf@déﬁﬁlti‘bﬁs Silv&n BAGWOR BHAME nbitd that as used in the
clusive, unless otherw se I.ndicated. Exa

le
sRekiAcationandiibs approydsd elainpsy thesinguips iorns | aren o %ral 'the' include plural

FepdRNs unRENEHE cofeRt QYL didtfOPERBYise, SE€C-but yl,
tert- butyl n-butyl, n-pentyl, n- 15 hexyl, and t he

J | ene" ans a |inear:satuyrated d| ent
r@gﬁo E&ﬁ@fo e mpfoFalEnginegh dranshed gr ¢4 wwratgflglafér%wban radical,
E’drﬁfhﬁh? colsilolEab ekl afld MRlrestn ﬂéﬁ‘ﬁ% Qféaﬁ;%%rﬁ aeé ﬁﬁlwe% carbon atoms

0 .Si X .carbon atons

H’f ngf)ef' s W eSéQg}?ﬁ‘{Wée mfdéqahe)?lf @ﬁémp-@ﬁ ﬁ§/‘ﬁt éadeiczﬁs inc ude l1)ut are not

|
Lt onp, oot e o g vy
Reyle prierrl ety dedgsy &%&F I*&4di cal as defined herein.

Exanpl es of al koxy radi cals include, but are not

I'Ti Vel @lkyl" QnealBtHRGNYnovAleAOMYear bEBRhERAE turated & @éﬂéon radical,
nonova

and. the |ike. means a l.inear
FoRpisSag pelg of aaﬁde% %M%ent oG hEISEHT A0 s ofarkon atoms in-
@lﬁl@lﬂ@ %%smt@l\fvﬂbeeiﬂﬂmb]ﬁéﬂr Eﬁz&ﬁﬂ@{‘oﬂl@ﬁé&ﬂk vl 8{didally 1ﬁ§uﬁé} but are not
ar bon i.ni ng ne
8‘% raethvai %tﬁglnsnpromadﬁ%wﬁ SSH% YL %uﬁvéa - gR@/ n-pentyl, n-
B landWE@&. t he nonoval ent cyclic aromatic
hydr rocar bon radi cal consisting of one or nore fused

L5 a6 o ool qne nh S O e D o
E@HSEE&QQQ‘I’IC@@& %ﬁra’ce@dﬁél&ﬁﬂiyﬂtﬂc@fbow rhdicAl)d Ee%Y 1o By @fiBon atoms.

| O\é}f ﬁ%/llnc uﬂ ryc}’e E[Y:ﬂ g %Btﬁglpne, gﬁpf#&e, g}? | 9Iget§¥lefhylene,

@fd@yleae; Zlﬁlet}@ﬁllﬁblsylkﬁé]hﬂ@thedinOC ar bonyl,
carbonylan1no am nosul f onyl , sulfonylan1no nitro, .

AR S BT ke, UL S AL S g

Eﬁampllaeﬂﬁ/dlko@ rﬁ]diﬁd’li fiylude B Iaﬁa}ydt ,11m1fhda;6,yrhethoxy, ethoxy, isopropoxy,

hr aqu and the like. "Heteroaryl" neans the
h ?qﬁﬁgﬁatlc car bocyclic radi cal having one or

nor e rlngs i ncorporating one, two, or three
heliesyd'atnesnss adirelr mohbealent hgdi(ocirbse nadicad of twd toafxedarbon atoms or a

B¥tiched 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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gen, or sulfur) which can optionally be substituted
wi th hydroxy, cyano, |ower alkyl, |ower alkoxy,

wao biogabdayd , hal o, hal oal kyl, hydroxyal kyl, ni t POT/EP2004/004609

al koxycar bonyl, am no, alkylam.no, 10 di al kyl am no,
am nocar bonyl, carbonyl am no, ami nosul fonyl,

I / I t herw
R L
liydroxyakkyhoitro, lalkwiyacbangl, amina) aﬂ«ylayxiino,aﬁdkyihlyﬁno, ammocarbonyl,
%}r%o%&?alr%i:n?, ﬁ%@?%ﬁéﬁoﬂx fulpon IPrﬁlq 1’%r];>];r %V% Hgﬁ)s%ﬁ i %?ﬁy’ unless
dtthm»ntehhdq@hted yExanh;deszczftahjrl mmﬂcaésnyﬂcludb,djm ard rdﬁimh;dd to, phenyl,

azol Z0 |azoI Z ranyl,
%gl%h 20 yPhe na%ﬁnnl MLLERANHS X} an%gtgl irjllg inyl, 15.
|squ|noI|nyI qU|nucI|d|nyI naphtyridi nyl, and the
'IHdt@oafYArryém rtlﬁmyhdvatm&ausonaticacdibw?clic 8{dy4k Ravihg pee 6 more rings

1n§or%%raﬁ{né ond! QP ré%q{ekﬁ?ggf)ﬁﬁrvﬁ iy t}he rgyrgg cﬁé‘ibﬁ%lom nitrogen, oxy-

at urat éd nonova
geadocailfuof whith ean ¢oicsellebe subshgltcrhwtbb h;sdrofh@yano, lower alkyl, lower

e
éh]lky]amimqntaindnadatborsfh bsrlblon)dhmmhcp beriydsplionyl; G Q) Rarfintveanel/or alkyl-
sulfony P{}le%/sdortﬁg’%ls'e atiach %f?(d B g)%si%ﬁhgteﬁ)mrﬁ?adlf@agy A0 Odut are not

am no
]mpttecbtca hﬂn;dassazlpls bxazu]lyle dnpmné)ﬂ y[b}arazm;ﬂ,rt&mg;ﬂ;enylf ﬁuczaiyl,)pyraml;ﬂe pyridinyl,
ulg C oq%ln l grilzgﬁ.lrﬁl’ bel} 09%0%}? d)%g% O yranyfl benzimidazolyl,
aenzaommalnbdmothlymﬂ}dﬁenyd)pyranyl 1ndazolyl indolyl, 1somdolyl qu1nohnyl
2-di.met am n on clphe and the |ike.
~1sfﬂ/mfl% }ﬁ’yq Ky mY h glo a(?ﬂlel §Rb- where Ra is an

al kyl ene group and Rb |s a cycl oal kyl 25 group as
HafylsnHonHemenams a mdigal -S69 RRopreopR liseet 41yl group as defined herein.
cycl opropyl et hyl , cyclobutylnethyl cycl obut yl et hyl ,

g@@&i 'tIXJeaFE@% Q%htaﬂ%ﬁ” I?\L) 'ﬂi‘ltn)f gﬁlgﬁbrﬁro%%&ﬂ‘oloﬁ qgciﬁﬁa 1BF QH&! to seven

cy c
ong tarhbos: The ayréoaﬂtyémaabﬁ oatlomdllu@ubﬁtltw@ m;lep@ttde@ﬂy) Wlth one, two, or

ﬁﬁ‘géd%séu%gx?ﬁ% selmécpt%r?é#ky %?ﬁgﬁalﬁrrlﬁbitﬁﬁ\ﬁﬁ p‘BﬁK}W or - @%bﬂg 6Where Ris

erein s any p03|t|onW|
byogan, alkyk hilahlby eamimpomylaagndahpnedlihleréne. diElkaipiae, hydroxy,

%ﬁ(o}gﬁ' 8%4‘%#118?1%&131@4 fglpe%lygfj or@lé ec1f‘?craﬁ¥} ol tekﬂn@y&lgﬁkyl includes,

ropro c ho Gg
t.gh t)l'alﬂproméi d'yyllohe)gd @h@nythtﬁcfdh@m;dgl- h)yy{cyclohexyl 2-carboxamido-

B ER A P03 8 e Pl PR SR ARRS i cal

-SR, wherein Ris a |ower al kyl radical as defined,

Wesrckiatkylallst ampins o r@cilcaél -RIR tiese Rbidien alkslena groygendBids a cycloalkyl

b
0%3@932?*&’3% e o, b Ay P E el et
css:l@ult)detéy erdopentyléthbal cyatopgntylatd, dydobexylprogyl, 3-cyclohexyl-2-
ami 0 m no radicals include, but are not
ﬁgm t §§¥1 £nc?r%1t%ﬂ<?am no, (1-ethyl- ethyl) am no, and
the like. D|alkylamno neans the radical -NR R',

Widpgsm oR hadeaneins sheradisaflyonedpengerilosp, pedler iodg kyl
radi cal s as defined herein. Exanples of dialkylamno

rEagbaRYIS meAsd thd Gowd? WikyPFaBicAlds 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-difluoropropyl, 1,2-dichloropropyl, trifluoromethyl, 2,2,2-trifluoro-
ethyl, 2,2,2-trichloroethyl, and the like.



10

15

20

25

30

l[imted to, dinethylamno, nethylethylam no,
di et hyl am no, di (1-nethyl ethyl)am no, and 10 the

wO 2608/09918¢ kyl am nosul fonyl " neans the radi cal PCT/EP2004/004609

-S(O2NR R', wherein R is |ower alkyl as defined
herein, and R' is hydrogen or fower al kyl as defined

| MRS es ,of ky] am nosul-f on- vl include,. b .
ggjé‘ﬁ{n}g %a%%%raflhcal ékhékgﬁr{}gg&ll?wgml rad?caﬁ Ssdefined Lerem.
Brtamagtlbsyd fabliyttbulaflioaly inclialechbiithee notllinkieed thSmethylthio, butylthio, and
%ﬁ%ﬁglsulfonylanino" nmeans the radical -N S(O 2R,

erein R'" is lower alkyl as defined herein. Exanples
of al kyl sul fonyl am no i nclude, but are not limted to
rdkHymma" iy theandiod -NetRayhsteirf Riiyd lawienakylandicille defined herein.

| ! Al L ean n, al kyl ..r adi,cal defin
s SRS e TR B0 Py W SR Ef et
¢thyd) oninpharebthieyille.oxy gr oups, provi ded that the sane

carbon atom does not 20 carry nore than one hydroxy

1T 'y ' exapl Lnchuda,».but e not
SR PR SRl PR JRR o FadBéndently lower
dkflyediooly prdefpbd hareinh yotamplesref diglkylaxmetadydasimgudey but are not

- L. .3- | , 4-.hydroxy I .
l%r’ngg;lcg Ifcﬁ ;él}’ L %‘c?g lstrnérgci; P?eq}%&ﬁy@%{%%ﬂ, flet yad‘?lél)(() %g{%nyq’t}&{l?%)yl’)ammo, and
thedikeli hydr oxybutyl, 3, 4-di hydr oxybutyl and

2- (hydroxynet hyl ) -3- hydroxypropyl, preferably

U4y 1y 3 (0] " . |85
%‘_ﬂgﬁ!‘y %ﬁiﬁr‘g‘%&? ylfl%_ng f}gézljéé{%!ﬂ d?%%@%f @ngem R'is lower alkyl as defined
hexgigy and/R iI&WéngmorﬂewnsaJéfl radefomd heNRR ExatnpiesiofialRylaminosulfon-

. d,. i .
(808 oLt LB it BB Ainogt o

“Jenoval ent  satiirated noiety, consisting of one to-

three rings, in- corporating one, two, or three

Dk AEORL RO Al ! -' TDa

DL ALAGS PIFOASRD OSSR, PSS 019kl et

karpiat Pxamples ofsligbsnlforsdarniapdnduddaangk est bimited to methylsulfonyl-
el jﬂay i Logliude, but are not limted to,

%ﬁper?ﬁ’%?%%1p|6§§5§§ﬁ§€?k%zepinyl, pyrrolidinyl,

P razolidunyl, i m dazol i nyl, imdazolidinyl,

%Mraml}wl msAns a zlikypdicgys defintidherein,oxbstiiied wish one or more,

1%‘2%41@98&@8 Q& o &2 4’%}9%1{}%{ %fo%i&é}i. t'th? same carbon atom does not

i soxazol | di nyl, norgho iazolidiny
fastAPEEABIT eelyidrodigrae | Refiresghtatigeewaoiplesyinclude, but are not limited

i eote v L _ gt 220y Ll oo _
et r%ih??l“"y%’, ShI59 b praprBieRfh PG ol fihily. 2 methylprop
fled-Padrpay sty by dupiiyatylopypy droyybutyle 2 Bedibtiromyprepy 3-hydroxy-1-
ESERSARL M o, DO R NG bS] 802 oot 3

lidsgrerpr epgirefstablyyd-hydrexyeshyl, s, drgihy depuryproipyrand, 1- (hydroxymethyl)-2-

L= isoquinolinyl, and the like. "2-1m dazoline",
J?%fggggfin-z-yl" and 4, 5-di hydro-1H i m dazol - 2-yl ",

whi ch naybe used interchanq{ablyh mean t'he noi ety
dosrgatiaimipo meanssy radical MR hepgin R is hydrogen, alkyl or hydroxyalkyl,

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, piperazinyl, azepinyl, pyrrolidinyl,

pyrazolidinyl, imidazolinyl, imidazolidinyl, pyridinyl, pyridazinyl, pyrimidinyl, oxazoli- -
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"2-1m dazolinylnmethyl ™, "imdazolin-2-ylnmethyl" and
4,5-di hydro-1H i m dazol -2-yl 10 nethyl", which maybe

wais@d/opaser changeabl y, nean the noi ety desi gnaP@dEPR3004/004609

the structure: N Ni It is [% be understood that the
doubl e bond in 2-imdazoline afd 2-i m dazol i nyl net hyl

f.o6rNG.. t,ef. . - T
T P
isegwinalicg, Yeorimsidazblyl, thmdimeclyldinylrbens thiazohidinplibertzoatolylidinyl, di-

gent r r e . but that, di.ffer.i .
RS e o I kP SR g G Gipbi iy, thiamor-
plrolinylsutfexide, rthiagempindlingfsulftved, ditgtlonmindlinyls féwyérisoquinolinyl, tetra-

S that, differ in the,arr ment of their atons
#ﬁR§§%§8ha QE&%?%éloqngpggﬁnéig %". Stereoisomers
that are not mrror inmages of one another are terned
“Himslagelen”, limotmeolsi-2-yH o dst, e diyilsn i risitddrat-2-gi'ewhich may be used

- ' I ] re ternmed "enan 20
PO BB BRSNSl BB B Bl Cr bon 't om
bonded to four nonidentical sub- stituents is terned a

"chiralNwsenter”. "Chiral conpound" means a conpound
mﬁt% e ¢r nore chiral center. It has two enanti o-
merrc ms of opposite chirality and may exist either

as an individual enantionmer or as a m xture of
EnbnidagotarybnetAyli "khidazol meHyhh ethylt) aedy ! dibydeonitsiraidazol-2-yl-

I Nl yi nant.i omeric, 25 f.orns_of , opposi t.e.chir.ali

WA, B RO AT e e o B By b strucrure
nore than one chiral center has 2i"1 enantioneric

paprs, where n is the nunber of chiral centers.

nds with nore than one chiral center nmay exi st

as eit N an ‘i ndi vi dual diastereo- ner or as a mxture

of di ﬁiﬁkeoners, ternmed a "diastereoneric m xture".

When chvfal cen- ters are present, the stereoisoners

may be characterized by the absolute configuration (R

Irris 3D A Mt HOAT B REHL B 0044 G0A60MazoltheShd OfintiB&olinylmethyl

chiral centers. Absolute configuration refers to.the .
ogy &f‘fﬁgﬁe‘ﬁ%‘eri TRSODBNGE ogps.¢ i teriptpidgashine Zaﬂléﬁ?é‘&?r’llﬂfthﬂ in-
dudbilt alchaesvinahce fdhgs. substi tuents attached to a chiral
center under consideration are ranked in accordance

ith the, Sequence Rul e.of, Cahpn, .. ngol.d and Prel . . .
ool SR AR Dol e et o S Forgtia it that differ in
it hafir9 66 he seqlmcebf Bdndingdofheir atoheror i theSirdhgerhdiGf their atoms

g%ncez s%g%e?gﬁlég%igé{' i@%g frlrﬁ!rgl?g%%@egglc?g t[fxgig ggqrgsééﬁ g'cge\sjifrl'g t;ermed "stereo-
BhewerstdstereokbnikiHihatlfd6 4p] mirtdviniageesfone aabthEsart Germed "diastereo-

conmpound ose stryctures differ markedly i.n "
PR PSR orirs HEBY Bl o g bl T g ieipses g termed "enan-
ﬁmieﬂ",&ﬂﬁbinieﬁiﬂeuﬁpticﬁbl@' PReRIA difbo'ﬁ(]i’cﬁwb@nlﬂe%wﬁ)af Aonidentical sub-

roups. t hat y.exist in tautomeric equilibrium It is
%8“5355&8%?%?%6&“@H§?m5onpounds 10 of Formula | maybe
depicted as different tautoners. It should al so be

(Cldeal stmpdutdiaheansh eompoupd uittinbk ay endradiiediesriter. ftdag®wo enantio-

%lelric (ST oEnlpgsitfe(c):H{glit% hAd Inpatyee)rgldste eqthte? asba% i\ﬁ\Ad}vE]c{ure]d enantiomer or as a

mixture of enantiomers. A mixture containing equal amounts of individual enantiomeric
forms of opposite chirality is termed a "racemic mixture". A compound that has more than
one chiral center has 2°? enantiomeric pairs, where n is the 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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t he scope of the invention, and the nam ng of the
conpounds does not exclude any tautoner form

wO gpitiogmsd " or "optionally" nmeans that the sSubBET/ERI0DI/§04609

descri bed event or circunstanc 15 may but need not
occur, and that the descrlptlb “i ncl udes i nstances

S ISR ARG R 7 62 0 e ARG EBRR S SPace of the
subatiisiehta attadhed t@@ﬂhilraﬂayntef Tiesubstitudrgs ptabedito a éfichl center under

el e AR e ANEL USSR Blngle AL o0 i o

Ehacit alt,iAogewi Chem diydr.'EdipBS8Y) ervatd DEINE966); CiloestzanyAnigew. Chem.

B O SREF oA e Baoly F CRREE Ko L gicohg BT (RBLRGEG eiaL. Brverien-
w1281 (1956pCabndl CherfBdat.i41tedl9saflependent Iy with one.

to four substituents, preferably one or two

; uen el ected . f ro k

Rty LT PR BBy ok AR ingppgement of

z[tbhisdgutcl\;lﬁdoemdtyxdéas)( ynd aiplkbetht&mm CCorﬁthrﬂiﬂolﬁ Bormula I contain
al k m no,

-al kyl - ' | k -

FRrs ety ARin tuPphc SBRag: a8 eBr Sagaped it compoinds

af Boy mulgheay be ?@plabcg ﬁbydlﬁ'éSﬂeuﬂR't)autong@R'éﬂhbﬁ}m&mf@odﬂ that

is an inte romO0 to b, an are i vy
BT PRI S ge2dra 1Y FEbtomer forgs pipdpisgde to be within

ﬂie lsydpe d‘f}ﬂ@d mﬁéﬂﬁdn,, ald/ e @@tnioyd of tAt kythpophB ks Bt exclude any

he (CR”R‘)n CONRaRb (where n is an
Pifaoror
o Om O to and R' are independently

hydrogen or al kyl, and Ra and Rb are, independently of
taystionatitdedoptidnatly’ k‘xgé‘dns tiadtklyd subsacmiendy ﬁ@shmbed event or circumstance

GrEbREnsR e Yo BHGR RO s S aRere et g Fyentor

asamstaaice dcanirs nd instafices srywhfthtn @oe@ hgarbae exdiaplestopiional bond"

SO Beads Pl ) PSR AIEE pRYAG! il e

%@lﬂ@&tﬂlplabbﬁdisto hal ogen, aI kane- or aryl -
enesulfonyloxy such as net hanesul f onyl oxy,

08 S R L0 e O ER A ety by’ "benzoyt’,
'ﬂmﬁhrhdﬁyﬁn}’d "hxtyéroog‘tlﬂalrﬂﬂlm ap htquﬂ]leﬂydybenaﬂt bel.majlll Iyeteroaryl or

tit oX
B WS Pt s R ettty REHIONEY (B ubstiruents,
prAisbly bﬂe sntvmmbsmmattt sdlueter frotallgbogilodlbiscydbalkilaliyl, hetero-
R D Balba R Ofier B, 1S, Riifd SEbIY, mono-aliy-
anato d:; ﬁlkyllaﬁund ﬁbloaﬂlyldhdf)alkm hN,eNaﬂdyll:{lEC@w ﬁ/«hﬁfﬁﬂ]‘isdﬁdrogen,
e S LeheRy oty BTy R om0 i RS S g e 5 R and
Rﬁhhﬂhdep&hfﬂ@ﬂﬂyﬂﬁﬁm’gﬁ? gﬁ&ﬂ(ﬂﬁﬁ?ﬂhﬁh}l’d&@gﬂ?l zlflﬁg@am]kyl , cycloalkyl- -
FRREPERAT StepebFhlio Bl Gk R T ChRf R P %herf h il o 0to s, R
usER” b 1hdi]@ef1éﬁﬁly1h;'ﬁﬁ>g@1ﬁ ot Hkylparet Rsardt R ary, emdepeﬂdafﬂ@ of each
TERNCIRTITENE b T O O

conposition that is generally safe, non-toxic, and
Hebktihg grdyipd kr&ghs’é]lelgyoumwitlmtﬁeenwm aomventionally associated with it in

synthetic organic chemistry, i.e., an atom or group displaceable under alkylating condi-
tions. Examples of leaving groups include, but are not limited to, halogen, alkane- or aryl-

enesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl, benzenesulf-



10

15

20

25

30

desirabl e and includes that which is acceptable for
veterinary as well as human pharnaceu- tical use.

wO Rivatopsrseut i cal | y acceptabl e salts" of a conpPCIEP2004/004609

nmeans salts that are pharmaceutjcally 15 acceptabl e,
as defined herein, and that possess the desi red

har al.ogi cal, .act i vi t ent o]
e e N R
cxyotsgpmpiyloagz,iadglox)uahdd&lﬂydr ochloric acid, hydrobromc
aci d, sulfuric acid nitric aci d, phosphoric acid, and

'tlﬁgr& ordaic s%[venfa ro]r 1nert sol en agﬁscthéagcl)lgesnt 1neﬁ{: uncf1 aecceotnI ftions of
enzenesul onic a enzol C, OFSU oni c

‘dxerreb,ctlonﬂ)iemg degdrithed 20coe Ltnmeﬁ tuhefrewnrt]c, mduding farremainple, benzene,

f%gf eale, :&Ieycgrlfeo I(ecf).rn ig}f%{%ﬁﬁ y%fll\%btﬁ }?}gfa %rln‘%%ﬂuge %fgrm, methylene

&ﬂbnydkr m(ddehlbanﬁﬁhiﬁeodnlchlo&mthhnel dietﬂ'uybethm ethylmektategcacetone, methyl
| oni c mandel i cid,.. ..
A ker IR el S B RSO RS el BBitof iggane, pyvidine,
amd fherike. Haleds sppeifipd torthe cattiaty, thabalearits aseddn the reactions of the pre-
cinic ac ric acid, p-toluenesulfonic acid,

ferni WFHW%%I&I?%%%?&YEE& and the like: or 25 (2) salts

formed when an acidic proton present in the parent
Rinpmacwitieallyhecepitable’ epdaas doit whichas nefdlin peparieg gpharamceutical

+r¥1 arlagitige {h%l: isiggrgléralgijsaof 1a<% It({lg G, aflc ¢, 984 %ﬁuﬁe‘% %iolgélcaqlg not otherwise un-

demralglarand 1ﬂirdn$®s thi edpthdbheeprbla iﬁancvetmmsy asrvedlluag éuman pharmaceu-
F t hanol am ne, ethanol am ne, N nethyl gl ucam ne,

I et fianol ani ne, tromethanine, and the |ike.
Accept abl e i norgani ¢ bases i nclude al um num hydr oxi de,
RHacmacautigalyoxtapégblpatts seiawompdond yebanxsatte thas exti plimmaceutlcally

g&r g%ﬁ L& Oc%?ﬁ cf HQF#QJB? t%%p |08 Hetdeﬁpe%ﬁ%h%n%?col%%al activity of the

ces s phar naceu
pmammpcmrslalsushsahtshw&ie sol vent addition forns

ﬁlé C'.)alcyf a{d%‘ao o{]altg fo\ﬁ% g k«fli]jlqgg%algrg %MMCBQ? )ny%cﬁg;llc QSQ, hydrobromic

rern, o rtron salt.

2004008t SQdHﬁﬁlcE@R:’O PUIPBABO8Ccid-abd thhkke pefaemedavith organic acids
raceut i cal | B l t s of

gl%cgl s acelic ac1da bl réeg ﬁl?%}lg Q%ﬁorelg%:élgccgél%hggﬁlfﬁglc agid! S{rgea%d

Btﬂ!ihhalukfsnulcfaadl funamcdgdngiheﬂtepmmda,qcp lgh&phmramd éutachrlc acid, glycolic

téaliﬁt}?yrdlﬁﬁ():xy%%%ﬂblccalc} ( h%&/nes éth g@lﬂfﬂmg &qgcﬁmcgn@g gla}elc ac%d malic

addj milong dck; rr&nﬂéia:tacdonte&lanemlﬁ)hsracst citchnioneidy 2-papirthalene-

Eﬁﬁ)n(l)(l:,l arlicl d, p%%é’lgm%g? L &f % {0 afil %Sucglfmcsa%%&/ et r1c§]9ﬁe p- tolu{anesulfomc

aéldsiminveﬂhylaamteudiiaasithmlﬂtd‘ier crystalline solid state,

g}(}l salt ogrrlrnngp h3n %19 ac\:llglf%g)aotop gres\%;]ts glﬂ\ifﬁggrg%t{ cf/é%n\r'@)%?@ Ih& is replaced
ave unlm‘ahl iom,leeg. ,Sml alkatiendtdriom ciniatkalinaeaticionodadnealuminum ion; or co-

:E%ﬁ%%ﬁ Wltﬁég of/éa%lgce odr 1né/rlgt lplgnaéseg?ccteﬁttabf% &)gat ééglg;%gs 1|nﬁlﬁ8£ &iethanol-
winind) ethasolatier, N-eiettiylgbudatrsnaytligban damsteatremathat2@, and the like.
%\%geh ée?ﬁ@n]o%a%r]cr %%ésqgclgc?e arftgma bulrr(le hglgrogc%re, ca ch?m%rydrn?ndee, potassium

bhdnrorxaizeoéodgim ahﬂby)nata ancﬂ Bmhulﬁ’ld'l}’dl‘(!){ﬁdea co n’p ound whi ch

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.
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nmust be netabolized in vivo, e.g., by biological
fluids or enzynes, by a subject after ad- mnistration

WO paoa/0go1ghar macol ogi cal ly active form of the cPOPBRII4/004609
“in order to produce the desirgd pharnacol ogi cal

ef fect. Prodrugs of a con‘poun'd f Fornmula | are

15 mn e f
ﬁegﬁx% ersedgﬁ%uérgaﬁ cul 1c B%BFe osgf;’ﬁsdars Fheﬁgir{mrgxe? %iOﬁn gcﬁzglﬁ acid,
hydmg/lﬂoﬂnawd rsalpﬂmdc ﬁudahethm@s)ﬂfmy alid, mhleed, phosphmc acid,

. {agtaﬁg agl ,Sc1tr%che'dpa b an;g}ugil alglq%%?rgc;%nd Jlénﬁgﬂ%lum

sulfhydryl carboxy or carbonyl group in a conpound

‘Solvates hosleans! solven trsidtizrhs farnsrthatgrootsin titledr strghiemetrieav edn stoi-
H‘H?%ﬁ‘&% &1?01{1'1%98 8fv%1t1tg rStolg & &t %olunﬁg %ﬁre%rt%%&ﬂﬁy & trap a fixed molar
motqfvdet IExlacrqbéseB th}fcr]zﬂtzdhimm@hdlstmd ﬂdB fohnntlg arselvaet If the solvent
iasl 'rvgyrt]%ggee %OZYaég ?o‘i‘;?%:? }rséateh'e}%ratgﬁ@%e%ﬁcg%t soqvent 1s|y aflcothglg the Sé)lvate formed is
bea’lztoi_aﬂaed Hryﬂmaetsiaveeb}rmamljy thrrcbmhamamnaff onhyd mmxymolecules of water
ievgﬁg)?llg 8g e ngfé %&%? ﬁuf viie thléI !;all-tgr re a1nsé% naglecucl)ar H%é gs H,0, such com-
izt gos being riplh 6 fqnmmﬂeanmhorehydmaw) N-acyl derivatives

(e.g. N-acetyl), N Mannich bases, Schiff bases and

Al e?ﬂ{éﬁ) 8f %8fdr?g] IH’Qans ldg)?léfﬁlg%% §?<.raﬁg &%Fhfe)@?%ﬁz)g a go%pound which
aiudbbwrdetaboﬂmd iroviab, ag,dypsolpgicd Guplwndazyofies, Hox mbjeat dffer ad-
%st&%ﬁ o ks ﬂ—ﬂﬁqé@(glggl %ta%a{f]e i%? n(}ﬁ}ﬁeb lnllog %g,dqg c[er to produce

sorption, Fter
thee Chsmﬁpdqnhafrma@ogieﬂ effgct. thwghugmif ab@ﬂnpemmb of:lﬁurmtﬂaa} are prepared by

H’J;%ﬁ}/f}n%g 'RQ Bpgl%rg gfn@gsﬁal érouggs ?esI ' Vgt l rrcpus’ntd o%lPlormulaI in such
ot he I Ssues ahd or ga Bg 1111 %ng, ar e
abhp thad theampgificatforygmyiyig @kegccbmsn@tocrﬁelemtthbpdrbmmompound

?{?p%?%gngﬁdﬁon%};ou%%gmf #?rgﬁc’ulﬁ %Bgrem a ﬂtl%dzrgtg{, athirh, ! sul‘fhydryl carboxy

oaval
accepogh 'gtqulpyn 8 uotmpasncbyf Emskﬂznl;xs bbnd@ﬁu@camlyf group that may be cleaved

llilln‘P{! e?osr% QQ {I}%Cée%hyflr(%&l grt%msolf gn{hglr%r}g oﬁaa%OJﬁyfo?Str%o%ﬁ group res-

r Ol n | nal 1rrita |
ps:tnvdy Ematrnples w@rodnslgumludprmmewtdnmpsrdaboﬂgﬂd(ecg acetate, dialkyl-
r.el ease or ove e

fto%ICQates forma £ % Pﬁae esS ¥§ @f?s iazoate erlgfﬁg{zeﬁggr{c{@a_rbamates of
hyﬂrpmwﬁnhctlﬁaﬂ grcelps €egay, N—dmmqlhydm;lrﬁmyb; mtasof m&m@}bﬁmctmnal

%rol%gge Fe?]%%ﬁ{y steor]c 5 %gg’;la 9“23(5’8;?38 g}iggacyf gerlvafcives (e. gq\f Iace‘cyl) N-

PEhhicR2a6:8/ m&swes antiZn@inémirss bfjarninoBungidiebgrgnpsgngimes, acetals,
tio c_ Pr a e 352-401

R A o eSS Td A ey BB R SR el 38 o Bunyof

Baineuie &, anArththkedam (1985)], Roche [(Ed.) Design of

Bi ophar maceuti cal Properties through Prodrugs and

%ghllo ?%c 9119%‘??015@@5%@1‘: a%%&r%?i@&?ﬁ%?r&a%ts&%gbbea[fter absorptlon, or

Syasipec@; siEx fl’dthlbugh mﬁtaH@hs:SS)ca@x famar(yl®sgydunds ﬁuhqaebfhh the liver,

Eﬁﬁ%‘? aﬂ@@%&u&%&d%’& C ass ﬂ'%ééll | a%e %gpc% ca@@y out varying degrees

.bf mietabdlisnp, Prodnegforman ofcompramdp malmt a&llsasﬂc hgao improve bioavail-

S [
&15111%?125}2)@ F]L?tpéjct gécgfqabﬁﬂﬁs%cg ngﬁgﬁgé%gp%ﬁhﬁng uflﬁla{gant characte-
svtiqseychdorbetier testaon gralrsingagthal asitalsibtyi tleer sdlabsity susl as for intra-
Galots uLe?B?cf@(ﬁeofr&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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10 animal s including rodents, such as rats, mce, and
gui nea pigs; and the |like. Exanples of non-manmal s

WO pad09ag9 but are not limted to, birds, and tPeI/EP1064/004609

The term "subject” does not ggnote a particul ar age
or sex. "Therapeutically efféctive anount” neans an

t hat,, .wh dm - d t
TR L T L B
(QQQBQthdgi_mrﬂ :‘[ fﬁi)‘ﬂf@f}sﬁg:{ (fifrPrt)dhﬁhgs, Eifxeﬁbﬁ&&é‘rﬁl I e,Sirﬁg:&dafH‘(_ﬂ%S)] ,
"t her, I ca .effectiv unt ", r epend| n
RorE ARE e o e S e B PR e Hhrqnel Bty U EP i Aogs,
leﬁthiCaintB/l}a@:{hﬁ&dmﬁcd !A‘s&ﬁ:ia@lt 'toiﬁ[ %ﬁlﬁ?gtobh@?@ﬁarﬂﬂ?liilﬁl HELY ®rug

alth. o ubj .ec r.o nd formo
Iggﬁﬁeﬂ? PYERP; @ﬁf,%r%)pe“i' BE‘@%E@W%&@ at t endi ng

medi cal or veterinary practitioner, and other factors.
"Skbttracahoghaahal eddderedd- masmnid e dVBenheilmeas anp asseiser of the

ffects prod d in the,supj,ect, that 20, achi eve the
A EHR A L HVat oo PP BN BT, et o B Such a
¢hivapameed agl athér apkf a0l mankdydplges; fane ahiails siebuk tatlehorses,
t,i on |l eviation or,red

h i foyri
iR ROF e HE BomETisPITRIS TsP a1 2o oitpicoga and sy 3y goratory
aeanb indydidg sekae, swhneidt, omice, apdphine pigs; ahddhekitd Framples of

"Treating".or ,'treatnent! .of, a di seasg.statedncludes:.

0GRS (e P B bitdeand thg ke oS frgh Rbject” does

wdtidehowla mytiquilanige of sekhe di sease state not to devel op

in a subject that may be exposed to or predi sposed to

i-he di sease state, but ,does not yet .experien r ..
TSty DR st e spolthi PRl ey s s PSpori Bistrheg admini-

dtéred do s edset fdrateating a discasastaresisisafficiehetoddfeet soplreritneht for the
he di.sea ate qr jt clinical,symtons; or 30 (3

SEPreuTg TR egadicat frive fhafe PR IR e tom-

pourke disene sthterbegigasatadnthefsetehiey oxths dBsae sieated, the agd ad relative
clinical s tgns. "al ~adrengrgic.receptors”, " : .

el g BiesPBFES Pisaiapie Gnd 2o pESAORist it ify iglgemen] of the attending

mediaglre ReteAhg@iypriceitioptosd pthedfactora 1L- adrenergic

receptors”, used interchangeably with " a 1l-adreno WD

! g%gcg) c%;gcg%?%é; ""Eag%ger e/el%) ﬁ ggc;)orﬂ}%%'% %ggcttso Igriduced ifl the subject that

dobieve tlenotagedpsrposcefitherady., Fareximple] 2 plibtrenodegicdrefféct would be
respecti vel. refers. to.a._.npl ecul onfarm ng to the .

QB e s P pemigp e R B Phiedu AR e Biey inpgence in e

weded syblinesi ol ogi ¢ conditi ons nediate various actions,

e.g., in the central and/or peripheral synpathetic

Bibeasr s 2V SLAl atngﬁ%‘égsﬁ ctorﬁgitlscmb%ﬁn%&% of intd?c%tion.
catechol am nes, epi nephrine ah reprnephrine.
"Agoni st" means a nol ecul e, such as a conpound, a

direginganr Gneaymentaof 4 diatase stateindudesr - none, t hat

@.‘? E@&I%ﬁﬁ}‘xé &1% d?s%{lée\éjca% i.Q.fcaﬁlsrﬁ?é Hl%rclig}a&l%gﬁﬁh)?or%’ of tRE GRLRE state not to
i te. T nary 1 ncontinence cis a condition

ddvalopdh esitlzjedt that mdyebe expoded o ar preflispesedfto thei diwasemtrte put does

| ' Lvel e i . a social and
(0L eYaLy ST Eatl e ala

(2) inhibiting the disease state, i.e., arresting the development of the disease state or its
clinical symptoms; or

(3) relieving the disease state , i.e., causing temporary or permanent regression of the

disease state or its clinical symptoms.

"a;-adrenergic receptors", " a15-adrenergic receptors” (previously known as " o ;c-adren-

ergic receptors"), or " o -adrenergic receptors", used interchangeably with " o ;-adreno-
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10 continence results fromthe failure of the bl adder
and/or the urethra to work properly, or when the

weomdaP918d i on of their functions is defective.PCT/EPH04/004609

estimated that at | east ten _' Jion Aneri cans suffer
fron1incontinence Wil e the p eval ence of

ont i nence i s t -, fold h r in,fenmales, with t
PR e S RrehBorel (bRt e Nman | CupAdRoseptaf gseptors), or
'@ﬂ{—ﬁ@ieﬁoc?&@'s re %éctf% NeFYs 10NCABIEINE BS oL ARRE the seven membrane-
classified into four aS|c types: urge, strg
PeBRING SWPEGTEIn Teartqrs.ovhich undey phgswlg@@ coritions mhfbaﬁe FRTIPUS
dﬁBhE‘ @,
(LTS o S SRR UL SR
bindisgph the sptachelgmires grirrphaiss aed aewtingphting st rong
urge to void. This type of incontinence is the result

Qfgoﬁis?'r}ﬁéarf@rd RYEEAS tshél@as%rco REHSENS tdnve%z?t‘ﬂE h&48Rfor, or a hor-
muscl e. he atlent W th usor ove aCt|V

@QBérth@ﬁ@é@nqeﬁ thpecpetipsit @f@mpﬁtezérruéﬁtcrllmrre@amnsﬁ%t i ons
and increases in intravesical pressure during bl adder

'fUﬂlﬂldr? UhcoRhEMEO]s al BEERBLIchiMcteasddl Hy' tREidvoRMtAY loss of urine, which
ersensitive d trusor per - reerX|a) IS

et
%EFC%Y%@% lst digs Wﬁ&lﬁl sagﬁﬁfa{d&%gfp@aqrowﬁ@o Stpéed simply, in-

é&h’ﬂiﬁ'eﬂ&e 12§18 Fonh AEORMUr8 OPER biLtdk} ld/bNGke w&hﬁ% &ork Properly, or
ge involuntary loss of urine_occur-_rin
\i

@t g seerdiratian if banlyariionss defediver & 1%:%@8%‘@&1 thatss laagt ten
millibAWOSrfehs RIS SHSnYHiERNcZ WRICHE %%evtsjéﬁcer S3h&In@Refce is two-
of fered by urethral closure nechanisns. Stress
foltt Bigherianemalgs sidabe sreatestdngfence ﬂ%m%@ﬁmauaaéwomlp gglso affects
sukh as | aughi ng, coughing, sneezing, exercise, or, in
severe stress incontinent patients, standing or
wal ki ng. Physi ol ogi ¢ str ss i nconti nence
Hrpary IRsuienes qafgva %95 ée Hgb%motVP%Sh%rgﬁ %r&&ﬁesavqﬁ%@pz and
Andtib MRl 43 thsQf hdr&i thd @E’fﬂeﬁn%mdoﬁﬁnery@"' SncoMsse{ all four types.

|ncont|nence is nost comon in nultiparous wonen, as

regnancy and, ., 30 va el jvery can cau loss of
ﬁﬁ% 19%@1"8’68?%@&?%?“6{%{@1%(51 da%\m@@nfw f% tr?raﬁ%ﬂaated with a
SRiHaNGEefo vdilor RIS &lpe® ﬁnﬁﬁﬁn@ﬁé achatedlt vf éithefBR 0P@b& e or
ate this caondition Overfl ow i nconti nence

exacer
ﬂgjeéﬁ?nflﬁv% SHHSF usds FP}EﬁP%’FPﬁ@@‘ el RYCTREHBHEY SXREBIgRCes in-
8irbpis e defrusdricOMrid®nb ahd irhEﬁeaﬁzfs ik ﬁﬁrad&‘icfayﬁx‘égsu%)durmg bladder

anspit approprj.ate signals (sensory
’%r]frhﬁﬁd QFU'W?IZ%%? B i%lgt rﬁ(é?@@iﬁﬁ%ﬁ%ﬁé’@ etm%’ﬂ&%tr‘%sm pyper-
fofiexih) B\hdsh6REE hRCRiteRithAGRErAbAcL BRbARE er i zed by
frequent or continuous drlbbllng of urine and

bnco | ete. or unsucces voi di n Funct i ona

PIRER B On HRCRSE AR tncpalpﬁ?@c%yb@g IRl HEg e RERERe occur-
ﬂﬁg Ghed attrabave antk@almﬁmm diefreeet d@ﬁseall'hdénﬁi aithayedi@l pressure which

e N T A A

teSes0f froml e niasdtivitied gld‘hra@ mughﬁllg , §REhRIESsrREZIBlE 6XLaSE dr, in
nobi | it nedj cati ons_ (

‘ %F&%sge%dpc%tlﬁﬁgt H_atlga'gsesﬁm ; ua&.ﬁlplgcgbﬁ%fégﬁ%rﬂlyp sléli%ss incontinence

Reyeh lcairﬁtt@nwddﬁi EdBcahbed vfake Hleddee slsﬂ@athdomnﬁagigldflth/eeﬂadder out-

‘A net hod of Lreati reventin
IehDHE PREEIn<orBRere fgot FRTRuy iR TSRAGS BPIFe fogregnancy and
gl d&lh&ryschﬁﬁmaﬁﬁﬂoﬂfof tcesitburethes ahple kbddmn@age to the external
sp@ur?cltgrn t[—?cgr)x{xm mal gxan%es assoaate%swﬁ ! m%glé)}r)]aeuse %29 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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10 dribbling or | eakage of feces or urine which maybe
due to one or nore causes including, but not |imted

W 200409241801 ogy al tering sphincter control, | oSBCDEP2004/004609

cognitive function, over- dlst%ptlon of the bl adder,
hyper- refl exia and/ or |nvquHtary urethra

t wea t he oci ated w

i RUE ey i GRRET Bop B S e R PLESSIR! GErteifous
dritbling € nhaind compldtd or Unsiccedsip Ivbrdatg. on is based on
AUTONOMIM v. 4.0, a 15 Beilstein Institute
R i I e L T T
daﬁlmgd bysh andabnwﬁtysimhrgmahdysﬁlr&homm the bﬂddelef or unettaa. leﬁs type of
352 6 XN.7.1.Ch FUctur es s %
%F%rgg}egae ﬁlg]iuﬁl&s tlhgllrgr(oﬁ)nt%ry 19[_93 6 AR e gﬁg 38%?1“{7 30328 decreased
mpbitisy, nneglications @2y, kiduretiGxyyscarinic efglenus,cxgeaﬂpm bmdnenodepe)r ant-

structures herein di cat

RO Bh BroR L P ST SRR diBessPR RS oR RSt hent.

provi des a conpound of fornmula | wherein pis 0. In

U‘nmeﬁwﬂ@xﬂ itrrmhhﬂtg <b1f1&e\mnﬁsg mcohtinﬁrcbi mferptcﬁhie geveation of or relief from

S AP Ba i -l Elfbe it el DY hf anc

qhnbbhn@@s lakagerqf cﬁastm:lomfrnfeozvhrch maly ba/dee & oneRB rhere causes including,

lflﬂcnott ?umf?l ! O d’ ne ({loé%r a?tertullé& Ofctlérﬂc\((el)gn ?oss of co &sv)é%ncmon, over-

d:lsﬂ&pnom df the biaddenshgper- mlﬂeme amd/¥r erfollmftary Iueethrai raldxation, weakness
qu%%élgstg agsg'%gc?ate e{StEE et ﬁci/c%?f?oggl%uro ic %})norglalé%er?p ound

of fornula | mhereln Xis arbon. I n anot her

. Tergpodialngind norhenqbitessaned imthisntipdinatimoiy beted oa SRV v.4.0, 2

?%]ﬂs{e(i)l{ mhﬁ{té com St{exe kér%l ster% fgll {he %grg%%%rpu%@%#ﬁ?%?gh‘{lﬁg ?‘mmen—

Wulareel Theﬁnumberﬁlg oﬁm-indcbln rmgeydnan agnizddiereémts shbren by the formula:
present invention provides a conpound of fornula I
wher ei p A is -C(O-. In one enbodi nent the present
|n%§n ovi des a compound of forrmula | wherein R2
not her enbodi ment the present invention
QikQQS ac npound of forrmula | wherein R2 is
met
present invéntion

yIx“et Ayl or isopropyl. In another enbodi nent the

Chemical structures shown herein are prepared using ISIS® v. 4.0. Any open valency
appearing on a carbon, oxygen or nitrogen atom in the structures herein indicates the

presence of a hydrogen.

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

In one embodiment the present invention provides a compound of formula I wherein R?,
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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10 provides a conpound of fornmula | wherein R2 is
-(CH )P-NRcRd. I n one enbodi nent the present invention

w@ea@nioglagd a conpound of fornmula | wherein R2 i BCT/EP2004/004609

-(CH2) p- NRcRd, wherein Rc and are hydrogen. In
anot her enbodi ment the present™1n- vention provides a

ompound of fornula | .wherein R2.is -(CH2)R-NRCRd .
b SR edtmgh B TR e MRS Broviadshsohi ehgb R wherein Xis
tdrboprlasenther ebodiient fhie pvéseietsineentonpeovidesaf cohtound of formula I
nﬁla.l wherein R2 is -(CH2)p-NRcRd, wherein one of R
g'gﬁﬁﬁxﬁgn ﬁa?bgen and the other is alkyl. In another
enbodi ment the present invention provides a conmpound

bf ofioemibddimient thia @resemt ifR&nition pf @il dsk-NR Heand wh freiute Rvherein A is

are met hyl. | n.another. emhodi ment, t he rese
AR et Bh s B P bR SR ARGl PR gormuta 1
where(tChli9 €(NFF.Rd, where- in one of R and Rd is
hydrogen and the other is methyl. 20 In one enbodi nment

S e YR SR oSG s Y P
plikels Bnandtherenttiodimentdhé piesens irvenpouprbvides h compband of formula I
I 0, b 8 g S SR e fenion
pEoVidS afcompoOnd of ymaltad vewmedin R is -GGEpR R v i s

hal ogen, al kyl or al koxy. In one enbodi nent the

B P R L e v
p(l@ééﬁNRcR& @‘-fhtereiunR(barthRdcms hpdrogem duadotbér dropordiimant the present in-

' N a4 | . De
VAR aliic] 2ol e Bl GRRRRLE T (O PR RE R Clipergin R and
RS are30ikyl (IG2@pther MGbOTO®N0GS PES RATH ERRAMIOTOB0Pmpotd of for- . ..

4 h g - ) )
H)hrlr%f]%hgf%oﬁ 1%112 -ﬁRE%CF zvc ?Itegl 6l¥ere(§tr% 9Ra e 98\/1{}%?(?5;63 and the other is

oun e
3kl [ibamtithgramabotlidnentitbapesen indentiom ptgvides medimgnesdibf formula I

- 1H ndo X & = . e d .
e B Rl o e TE Rr PBRiin Roond Redranool. Ingpeiem ppment the
presda-invahtior préddes asodipoydd of formula I wherein R?is —(CHZ)P—NRCRd, where-

i}r%ﬁ%%?njéf?@zgglgﬁ-é-s}/}ﬁé%%@%@%&ﬂ&rigﬁ et hanesul fonyl - 1H

i m dazol - 2-yl.net hyl ) -5-fl uoro-| - nmet hanesul f onyl - 1Hi nd

&b ene embodinmeht tepr@eiitdingendion provides a compound of formula I wherein R*
6- i dazol - 2-yl met hyl ) - 1- net hanesul f onyl - 2- et h

gﬁg?Ff%ﬂ%gﬂggﬁ'Vhere any of Rl, R2, R3, R4, R5, RG,

Ra, Rb, Rc and Rd are alkyl, they are preferably | ower s

&h Ryt embodimegat thegatskyt inventignrryeddesrefosnpying of formula I wherein R” is

g%&g%g&kyl. In certain enbodi nents of the invention,

S Carbon and Y is a 2-imdazolinylnethyl 10 noiety

of formula i located at the 3-position of the indole ) .

7 age eybedimeni i PRSepiinytwnadovtes a ¢penpousdgif foronlef wherein m is
i l.eqr.i 3 . i compounds

L R v T

or nuil sente ormul a

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)-.



RA R R (RmN" . RIN I A R (lIlI) whereinm

A Rl, R2, R3, R4, R5 and R6 are as defined herein. In
wor@4praserred enbodi - 15 nment, A is -SO2- R2 PGI/EP20e4/004609

al kyl, and R4, R5 and R6 are hGSrogen such that the

subj ect conpounds may be noréy pecifically

S RRertiné Dt fion providisatombRind CLitmnle [aeBered
fRQInaggMEK%;lﬁlyéroaSHdﬁﬁdEazeblzJ‘yhhahﬂL)-1I(-:1|i_u|§ﬂaﬁﬁésh§fi§réﬁr1_e{-&hndodx€_i;, 5-chloro-
SRS - b Qe G e beg o) ot > B 5-dimydro-
mmﬁ(ﬂmdbzgtmédi ]) i4nflreotbi lometiRyiedidfongpIiesedule d- (@ys-tihgdro-1H-

S TTTENAR R NS o e R

Iy drandi-Reidassl- Bgintieliyl P dndtRiistl forfybpr st H indole.
compounds i n accordance with the invention are shown

Wbt vt R s K ol Rout Ber i e Sttty tower

alkylhi. e agiCsalapipatiore praBidblyl CNagdkyl Aut onon(c) ) Exanpl e
Vi-H

In certain embodiments of the invention, X is carbon and Y is a 2-imidazolinylmethyl
10  moiety of formula i located at the 3-position of the indole ring system, and R’ is located at
the 2-position of the indole ring system. In such embodiments compounds of formula I

may be represented by formula IT

(ID)

wherein m, A, R}, R% R%, R%, R’ and R® are as defined herein. In one preferred embodi-
15 ment, A is -SO,- , R* is lower alkyl, and R* R’ and R® are hydrogen, such that the subject

compounds may be more specifically represented by the formula III:

H

N
(R \N_)

~
O™ "R (IID)

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 (CHZ)P—NRCRd 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:
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4- Chl oro- 3-(4, 5-di hydro-1H i m dazol - 2-yl nmet hyl )-1-neth
W@r@4/02918812 sul fon | -1Hindol e 2 7-Chl or o- 3- PCT/EP2004/004609
(4, 5-di hydro- 1H i m dazol - 2-yl {[Ft hyl) -1 -nethane- 1
312 sulfon |-1Hindole 3 T
5- Chl or o- 3- (4, 5-di hydro- 1H i m,dazol - 2-yl net hyl ) - 1- net h
ane- 1 312 sulfon |-1Hindolp_4
6- Chl or o- 3- (4, 5-di hydro 1H i m dazol - 2-yl net hyl ) - 1-nmet h
ane- 1 312 sul f éR- 1H- | 4- Br onp- 3-
(4, 5-di hydro- 1H iyadazol-2-y thyl) - 1 -nethane- 1
356 sulfon |-1H R
4- Chl oro-3- (4, 5-d i m dazol - 2-yl net hyl ) - 1- et ha
ne- . 1 325 sulfon™-1H/indole 7
4- Chl or o- 3- (4, 5-di hydr oAt i mi dazol - 2-yl met hyl ) - 1- net h
ane- 3 342 sulfon |-&Tet NRX@ 1Hindole 8 (IV)
4- Chl oro- 3- (4, 5-di hydro-1Hi m dazol - 2-yl met hyl ) - 6-fl uo
{Belein B, B3R, Reiaaiesshd QBinkd Aékeinndol e 9
3-(4,5-D hydro-1H i m dazol - 2-yl net hyl ) - 4-fl uor o- 1- net h
ne- 1 296 sulfon |-1Hindole 1
eRIEsRIAYVE GAMBOYREY iRjageprdgnce WW@% Hyeptien e shevgn in Fable1 together
#ith-mabs &2trusiMii@Nahd tll'é"ekﬁb@ﬁh&ltﬂl%xamFles %descrlbed below) associated
hté r%Z)g%%/dro 1H i m dazol - 2-yl net hyl) fluoro-1-neth
: OWith f on |- 1H i ndol e WD 2004/ 099189
PCT/ EP2004/ 004609 -18 12
FABDEQr o- 3- (4, 5-di hydr o- 1H i mi dazol - 2-yl net hyl ) -5-fl uo

ro-1- 3 330 methanesulfon | -1Hindole 13
1&@(@@&5 ¥} i m dazol - 2 yI met hyl ) - 1- met hanesgkdaple | M+H

.yil ] éélgﬁ?y?ﬂ(%"g J:Mdr’f?g%g T]:)n’élf’l'?)t?}PVBI methignesdifon | 312,
éulfoﬂy{l ﬂHelmldele15

Lol 6 o T T ST

3- (¢1S®f®Vh\JtHrl@dQ1€|-| ni dazol 2-yl net hyl ) - 1- net hanesul f on

gl(jﬂ:s—Sé%&Q)Sd_r %n_gt(ﬁ%o azo ﬂq%ll%n%lﬁ-h;l?yl) 5mrre§1$1naer—1e Sllj| fon )12

yl - 68 fonryh@H-indole

4 6-Chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-1-methane- | 1 312
sulfonyl-1H-indole

5 4-Bromo-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-1-methane- | 1 356
sulfonyl-1H-indole

6 - | 4-Chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-1-ethane- . |1 325
sulfonyl-1H-indole

7 4-Chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-1-methane- | 3 342
sulfonyl-6-methoxy-1H-indole

8 4-Chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-6-fluoro-1- | 3 330
methanesulfonyl-1H-indole

9 | 3-(4,5-Dihydro-1H-imidazol-2-ylmethyl)-4-fluoro-1-methane- |1 296
sulfonyl-1H-indole

10 | 3-(4,5-Dihydro-1H-imidazol-2-ylmethyl)-6-fluoro-1-methane- | 1 295
sulfonyl 1H-indole :

11 | 3-(4,5- -Dihydro-1H-imidazol- 2-ylmethyl) -5-fluoro-1-methane- | 1 296
sulfonyl-1H-indole




nmet hoxy -1H-indole 18

4- Chl oro- 3-(4, 5-di hydro-1H i m dazol - 2-yl nmet hyl )-1-neth
wWar@4/021826 sulfonyl-2-neth |-1Hindole 19  PCT/EP2004/004609

6- Brono- 3- (4, 5-di hydro-1Him %zol 2-yl nmet hyl)-5-f1l uor

o-1- 1 374 nethanesul fon | -IH i'ndol e 20
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121 H-4-ChBit0-3-{4fetdibyd @ 1H-imidazol- 2-ylmethyl) -5-fluoro-1- |3 330

ffl Chfh%gnéuffam l'H ﬂﬁﬁ)‘?é 4-yl met hyl ) - 1- met hanesul|f onyl -

13- crrﬁ 64&J%h(érgglliﬁm;ﬁzd_zrﬂm%mhédnethamsnlémwl) ihdol e | 292
-1 - l%e@g,lleclgangxyl ic acid am de 23

4= r0-3- (4, 5-di hydro- T azo )y-jndot e
14 | 5t Sy Pihydrondkyjmidazeled-3l "%ﬁwgﬁ?féénm onY)f 4
4- Ghl1erpddle (4, 5- di hydro- 1H i m dazol - 2-yl net hyl ) -ii ndol e

lés'i S T i PR R RO e Snek fon | 32!

r&eﬂﬂb@y 21th-1ethpyﬂdhnﬂal¢3 b] pyidine Conpounds of the
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ra- tive syh Feaction scheres| shown
and me‘é'xovcy-déﬁnﬁ@leow The starting materials and

I~ ag?'@ gr ol ﬂ{%@%%l‘ ?lnﬁéiﬁﬁﬁne%%gﬁ&qﬁo%@-%@r 2 |'y 308

are avai om co rcial supplierss,
suc ofhenmical Co.. or are prepared by

et h@@ﬂ&em §Jalﬁyhe@@}pﬂfmhaz%@tzLy]mtehsl)ar-&neftmrﬂeow ng 326
proca&% set d references such as Fiesgr and

Eies nic Q\/nt hesj S AL ey &l Sons-:

New éf%kmomeﬂ,s dlﬁyfal:amrﬂslni;da@l 2Rcmlldﬂgl)®1ﬁtromr vy pf 374
Carb Congl?# %s VI er Sci ence Publishers, 1P89,
thane on Hﬂ;

\/r\l ni- ol I onrl Y riani Reactt Annc
v ||\.\J CTTTIC I TAT Ay Ll I\Cubl JUTlS,

W ezg{—C&]lﬁ@n?&ﬂmemdmde—ytb%hyl) \I@né‘m@ﬂésﬁﬁé}dﬁgl—l- 1 310
PCT. Eﬁ%pOM 004609 -19 Vol unes 1- 40 Wher e necespary,

A [l
con CIILI UIIClI | Ul ct..ll Y moupy l CL.IIIII Jutcs Wel © UsEgu das

e s £ 4iEderopd( Glemn@zeH methﬁbdtl@etthran@fukﬁmdﬂﬁu n{ 9 310
O gppigpleSynthesis, 3rd Ed., Wley Inter- science

159p me fottow ngi Syt netl T .Tegct QPE SCHEMES al €

Per 3143Qh1‘l>1]00%"l(4 ardielrofl sswdazaler Hagebyingpiech t he” 277
comagwag,gd@fadatagu@é esent invention may be synthesized,

F b RoloRchUhasNgyo Do radeeel i e s e hghest 8 to |21

one sdfbbk;eﬁatlﬂrhéthylamtdehaw ng referred to the

& o et P o 2P Shege T 5 |20

synt baboxyliceadtdimathylehddes maybe i so- | ated and

par 1 61 O(g% Ibglngos ﬁf{eiﬁnéfa%oﬂg—yﬁﬁgtﬁwtl' %ﬂlan&ﬁ@iﬁﬂﬂq Uesg 279

I nC

lH pyrrolo [2,3-b]pyridine

Compounds of the present invention may be made by the methods depicted in the illustra-

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; Wiley & 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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filtration, distillation, crystallization,
chromat ography, and the |like. Such materials nmay be 10

w@banaed1ey i zed usi ng conventi onal means, i ncl uPCTEP2004/004609

physi cal constants and spectra{9 data. Unless
specified to the contrary, th reacti ons descri bed

{}81 %1es 1piOef\ﬁ£ear?b etss]faag}ﬁg rlnlaaec Bnaﬁttec | 8{1}'6 gegﬁ%lﬁfless e used as

over a tenpera
d&@iﬁbedﬁm@reemﬂ’ ﬁfaé,rl&bieytzrfgr@’ﬂupsbﬂ \DrgdMic Syontiadsis Brd EAS @iley Inter-

a?e%ce ﬁr? fgﬁg}é& g{rﬁ}?x (i:C(() %é? gc%nﬁsg#\?ré?sae}rﬁ%%?e gﬂlélstraouve Of some
mla’dmtds B@@hlchﬁh&dlﬁpmmd&of trequesenfindtastion dey E@mt}&klzed and vari-
mat hods. f or aratij,on of co unds of . for L
R B0 B FhlPs PeaciRTREReT s be BT 6% milbhsvegested
mmkﬂl]{éé ingehbktchavingpeferrad ad tlﬁl’dhscllfsuriéoﬂﬁthumdlﬁn @fiis Application.
formula I. Schenes C and D show nmet hods of preparing

EROBBHALTe Sl Sl YoM @l Jshe YohihiE retfian sghemegme beio-
Jatcdcmd pawified ifatesiprdapiirgadonoentivhaliedpagurd sinofudfogrbmt hat limited to

Bt o ey e By B el P R siigh thaterials may be

dsedttérivet! heinp cepantbnad meahs, Tacladiag phplicl conpatsd spéctral data.
for mul a | wherein X is nitrogen. Speci fi c exanpl es in
Eﬁlfe% S gd V\%tg comir (r:rpr% 2 Ac:t'1:on 8 rbbg?\é rhgrem %:e:f e pak‘é rI;Eeu:e at
:ﬁumcsphem: [Bedsersver a telnq:reeatuse rshgnnﬁnom abyuﬂt 1181C © a’o@ut 1=50°C more
{)rgerferrgb{l |%¥na% | OI’?O“E b a% { HSE@ d rnosq I,pre eragiy and’ c8)f'1vetnhently at about

usa al a

B0l éfmanninmtDZEenm}:mtdBa (hl:nnﬁtfthe ﬂﬁ")ﬁe g. Rabcmt aw: | ower

al kyl and-may be-the same or different in each occur-

%%fhees A"’}@E%J%t s:ﬁﬂa%gg§§?1rrgetggdﬁﬁ){ :paei%%al?%r I g?m%ggﬁ(ﬁ] of formula
1. Schem@&RrA aRd Baﬂ@ra@%ynthetlb rcRResRo 1@&&@&?@1@9%%e in preparation
[ EP2004/ 00460 0- R1 R.Step.3 Rs
Eg &}pcqun P %))ﬁm ap%(ﬁthﬂﬁl-f(s %ﬁ&wﬁ@ﬁh&s\#s eorg pie%gfmg compounds of
foaheitee] that fall wi)tlhueﬁxe eaiodoneds af ﬁoSrnnlatIHaibede kﬁpheme E relates a proce-
manto ound Lth nitric in ot :
BrEReneebaRat i i it b Bbatel St elpBoginents ofor-
pruddDCgboae, S¢Heh F illustrates a procedure that may be used in the preparation of 7-
azaindole compounds of formula I wherein X is nitrogen. Specific examples in accordance

with Schemes A-F are provided below in the Experimental portion of this disclosure.

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

rence, and m, R! and R® are as defined herein.

(R, ) (RY);,
CH Step 1 CH, Step 2 -
Nitration Alkylation

OR R
a 02 %—N<
= OR
b R R
c



5 nitrotoluene b. Al kylation of a benzylic carbon of
conpound b occurs in step 2 by a con- densation
WO e@anpasd Wi th acetal c¢ to yield condensati on PCDEPIING/004609
d. The acetal conpound ¢ maybe in the formof an
N, N-di al kyl am de di al kyl acetdl" ¢, such as
N, N-di net hyl form am de d||sopropyl acetal or
PQQﬁdlnethyl a?etanide di i sopropyl acetal, anfhe
densa- tlon naybe carried out by heating undg
> itions. Btepstep 3 a cycliza
t to forn1|n@9m%ﬁ@9npound e from
corngensati on prgduct d. This cycliza- tion may be
achi 8ved 0fder Teducing conditions by use of Raney
Ni ckel and hydrazine hydrate under mld, polar protic
§ it gns. I ndol e conmpound e nay subsequently be
us to prepare conmpounds of formulas | and IV as
shomn in Schenes C and E and described bel ow. 15
Briiemb oBSchemed's erielsenaeomipaund\aris higtates! ygugasmenrtrof compound a with

Hftﬁ@ﬁ&&qﬂ gﬁ gggseﬁéé%?ftsﬁﬁﬁ.g{ceﬂ Vd]ﬂqgc!l&%%f‘éfﬁsﬁe@&}h% V%Bd\ﬂ%edn ortho

5 aﬁuﬂdbym%bth%wbaa906¢b¢m4mc¢uhqnqumnpaaoﬂbam@ummeﬂqezbyacon-

BB AR D89 B A, B 2566 B3 compouncs

Reylbe ini tre/form AF kyNa¥-dimkyl @mitetialkyliaoetal-c, NecBGs OV, N-dintdthyl form-

Yo, .St.ep. . ~IR
SR ibrsrriaanl ol B Bt Rt BppnOhpacal g hgeondensa-
Boﬂl magtbe paﬁhedfoquh bertinBunder dryi podarmuipt otidt @hdeivesbln sep 3 a cycliza-
10 tci? %stec%%r%edo ou S% Ii"lo%%r{ 1?1 81\éléﬁ¥ntpg)§nég$r8%c0élﬁleg%ﬁm HédduH%(/i I:)‘f“his cycliza-
- tompeiyihd aéhnetedshmlmbeduwhg ctmdMib(1541s0 8PR 8By Nlckel and hydrazine

/ 04 s..t hen tected
EﬁT{% R bR me ST AP FRET Y gy Sy guently be
psed-to pegHaedccnmpdunde of formGhisdand IV bs dawindn SelegpadsetiardBE and
gesc%%ﬁgg in Schene A or obtained comercially. The
F6t P%niline f is alkylated by treatnment with
al kyl lithiumor other strong base, and then reaction

15 8tHemedBrddrabkty hndthat dyarietianmde fay ptr@aydtﬁind)faubstltuted indoles suitable

tit. d h. The ket
Y% TS b 2ar Bty ROGE. sg e et e TLPIDTEE e thegme or dif
gneht ¢y ed dhzatineendedP @ isovprd eectinglgloap condpal R thnel RSS@h edefiied herein.
illustrates one synthetic route to conmpounds of

fornula I'l'l wherein R is
&, @Y
CH, Step 1 CH, Step 2
Reduction/ Alkylation
0 Protection ”'PG
2
b f Rs)J\N..O~R
q
(RY),, o R,
Step3 A\ s
R® Cyclization/Deprotection R
NH b | N e
PG
20 SCHEME B

In step 1 of Scheme B, an ortho nitrotoluene b is subject to reduction via treatment with

SnCl,, Hy/Pd or other reducing reagent to afford an aniline compound (not shown), which
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| ower al kyl and maybe the sane or different in each
occurrence, X is halo and rmybe the sane or different

w0 noogagtisoccurrence, and in, R3, R4, R5 and R7PET/BPHS4/004609
descrlbed herein. R4 R5 CH3 )m(Rl) N3 Step 1, m
CI—BStepZRAIkyIatlonRSI\T |Ieformat|on N RR

k o) 4 RON, RAR R1
PN A B e T o e e
t@yteﬂ alzﬂlhe 6n degnpounk bRiﬁO)d prepdyed: ad—ﬂmﬂm ib BdHeine ABRob@ined

I dol
com erc a?f}gbi'g nﬁoscgcgg%%lo% £35 ngqe‘ieg’bg:t%‘&%%% gxrlt%Atp g{hmm or other
s’Bropx(g:’Dlatd and thenrresdtioh evithvdnt M- aﬂ{}flwﬁkw:{mﬁ@gtto Jylelﬂwledto substitu-

| ar nditions t i eld 15 a
B BeSRh e TF R RO R ; tedip M bE o ect deprotec-
o\t RliBYioane prdvidd inavleabimgeundiere R4 and RS are
hydrogen. In step 2, the ami noal kyl indole conmpound k

rted to a njtrile co ound
SPeBt L e Srr bt oreonn i B a5 kst (s any
1ok £IR}] aY ShHBe thd Bendibit dlffbr%nﬁlﬂfm&UB&uﬂreﬂ@ey Xtifiedlo Bd may be the

treated. wth al alal net a dri l.i ke bas
FEIVEY RS K PEERFoty b dC 8L e Pyfehgibed herein.
provi de an al kyl sul fonylated nitrile com pound n.
Where R7 is nethyl, reagent in rrg)RSCOdFFH se,

mE(Rf),gnesuI fonyl chloride. 'Eh)e *f onyl atl on of

st 8¢ |y 3be perStey rpd und adr polcaw aprsepx,
sot POR-  di ugig ion / 38 PCT/NEf2 B0Y4ti00 4609
-2 tep4 R I('IDZ suI S d nitrile conpound
n of step3|s exposed*to acid ar*rbl tOHto forman

i mdate, and then treated with ethylene diamne to
effect cyclization to forman imédazolinyl gropp,and

provi eRé conpound of for a 111, which !: el 's |
SKER] er__bss nt §'ef undgte@_i f or Yyt asN

d d ab‘ElPWBulfoﬁylﬁe 3iat(i“,ym‘:zstuonn | D Q'aure
of] RC naysh vi de vari oussenbadi

ments qdrpounds omthe |nv§m?| @n. In one such Y’
vari ation, the al kylsulfooﬁ"@t@d nitrile 0

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 1 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.



compound n of step 3 may, after acid treatnent, be
reacted with am noacet al dehyde di - nethyl acetal

wo patoodsof et hyl ene diamine, to afford an i ni BPe®@8P2004/004609
group (i.e., a group of forn;%za_ii) i nstead of the
irri dazol i nyl group shown in Scheme C. In other

%@ﬁkﬁgul%gxlg&agl%ﬂe corﬁe]gci%ﬂéirk?&} s?cmné ks eﬁosed ?g acid and EtOH to

e or
f@mmn: muqlat@ra@é)thcat trmcsi mﬂm ahyknd daminde dffedodyelizatiogfo form an

u fﬁo?@fa | n | n s? &éggggt ﬁ%rml%kayﬁs m%fcghﬂ??retsefnésnsl’eaﬁc em-

bﬁdimtemg of comptrends axf fareohlalids desdribed aboveni tri | e
formati on when the indole nitrogen is suitably

5 %ﬁ%ﬁg&% ﬁ%%l?ﬁ{ee p\é? ecéirﬁge o% . Ehe erlgs%ﬁ g(? éﬁ)ﬁlc&:vlaﬁious embodi-

reaC I on scnenes
zayy Ggmpbhadmlflth@avtrmonl Sn bhe sechshiihtied thmalkﬁaﬂﬁmiylated nitrile

S
%%oﬁgdgdqgo%?eg%:mgy% Sac‘%1 n t8'1 Wg% glr?(asgfed vglﬂaarﬁ,gvaﬁeéalilﬂjé/de di-
malrhyl aetatlifsfeed eﬁd&thylanedia]lmlm tuffeedae imidadolrgrortl (i.eR3 group of
rein. .Sche r ts a. .
APy B e PR RS el D P CRRShYHE Mt 3% PR Riaons of
10 RBemiek, aﬂidqylﬂo]a métrdgen afi dorRbowrtdte biyldlmag®e prtRtpd ﬁa aﬂ)ow aromatic
NH | nd e Formati
RS eban e RAaTih 720 P ped) Ym 3 en ftpecphontiy depygsted to
dlow alkyRuifolylarish (rRZép 3. CllhdﬁlkylmlfB)nﬁhﬁOn bf s'iepSB n{aRbe c@ridd out prior
AS d&% {”o%png}logzw e]bt apl(e) ?q;gogﬁp muctﬁgy%ﬁgc?%? ét}ser pariations on the
ﬁ&cé&t&éﬁiofﬁc]ﬁ@né\l[}tahd llee dthemridtion sthéthdsfetdid atill Qg thehlselves to
th » l% 1R? \ O S R7 WO 2004/ 099189 PCT/ EP2004/ 068)4609
S15 00t SE S :
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, RY, R®and R? are as defined
herein. Scheme D represents a preferred synthetic procedure for embodiments in which R’
is alkyl and R* and R are hydrogen.

Step 1 (R" R
Indole Formation
NHNH

2
HCI U
R O'R
q

R Alkylsulfonylation
R7SOX m

-
IZ - ©
O

20 P

O
R
R Reduct[on Brommatlon O
R

N.o NO
oS R oSR t o’

R, CN R,
Step 5 RS —Step6, M—R?
Nitrile Formation N Cyclization N‘S"O N
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In step 1 of Schene D, a phenyl hydrazine p is reacted
Wth a beta keto ester _q under acidic conditions to

w@e@nioglasa car boxyester indole r. The car boxyeBCEEP2004/004609

i ndol e conpound r may then in:§ ep 2 be treated with
base and reacted 5 with an al*kyl sul fonyl halide 1n,

%ﬁﬁgpﬁﬁﬁanner descri bed above in Schene C, to yield an

fonyl ated conmpound s. In step 3, carboxyester
compounds is subject to reduction to afford a

hys]idfp)l( ghsxhhiyle D, laptiehyé hydraﬂihie p is edcted wdth arbeya leto ester g under acidic

d using a di al k m num hydri de reducing
gﬁ%% n&%ﬁnﬁg e%%' éany, pol ar aprotic sol vent
condi tions mnth reduced tenpera- 10 ture and inert
'ﬁhmbdib@il‘eﬁer 1hdolstc61plpéu1&9d bmmmnh@fepdrbecttda&rd with base and reacted

rrle out to
RIBFBR e R B oS Eapd SR o srseay > to vied an
mnﬁgﬂﬁnﬁmuﬁ&n&ﬁbdmndBron1natlon in this case maybe
perforned usi ng phosphorus tribrom de and dry, polar

r ot oIvent condi t | ons .at ce erat.ure.
Fe BRI FOTEP LS B Sl sbreigpet 1B GLSa ety
igfd@lk&r G.‘h@h &&@d’ﬁm&hi%e peﬂi@@ﬂn@d fiﬁ At a ﬂ&ﬂ@ﬁal llymlﬂuﬁn ij(ﬁﬂiefreducmg
y rea 0 " ai ,neta rile
AeAh Sh s ST AT dma > Pqlggrapetifatplvet © tboré i rg@wﬂéempera-
Bk aﬁ@iﬂéﬁsat@lo@p}feké zation by reaction of the
cyanonethyl indole v of step 5 with ethylene di am ne

s descri bed i.n Sch rovi de .a
P Re R 5 bramimaign RO hilasenai® Brodiant Sl sheliydroxymerby!
Mﬂfole&tdf@f@ 3&6 atthempretsiindeleabmpohadr. Bramenapionsn tHiecase may be
? d to E gylde conpounds i n accordance
hgus febronaideapA &y PolrRpTodicI SR Qpfligians atre-
Hﬂ%dﬁ@mﬁafafdr@.d out prior to nitrile formation in cases
where the indole nitrogen is suitably protected.

i poacet a di et h etal ,;ay be used in plAac
35 Do dfchuPpindu ibet frsdfp fortter Siyenipaygdote com-
gbMPy it 8ty edac@éh With dialal miedal nfFiRWElt ir’the aganhet @cribed above
abov Referrr now t are.sho

h
R Rebi8h Cp SPAIT SO Ipralr T BALGR DL e B his clgpomethy!

ihRld wﬁsﬁaép Diith Reylene AIAS RO & aringtizenteC, tfpeseddia compound
R5, R 'and Rd are as described herein.

g%@ﬁnﬂﬂ%ﬁl-Schene E di verges along three paths shown as
steps la, |Ib and Ic which respectively correspond to

aE OB F SWREGAEC RnadehriBdomy ¢h ﬂﬁtpho&ﬂdfecb@@hegﬁ@D are possible
where R is hydrogen and Rd is al wher e, bo%

ARE p'@y[lqe uéWdtOFIHO‘& BCQIPRH S\iResg gy&@g e mvention. For example,
By s R PAABOEE carrdedl ut Boior (ke ForahbtioR i8 casks 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, R® R* R’, R and RY
are as described herein. Step 1 of Scheme E diverges along three paths shown as steps 1a,
1b and 1c which respectively correspond 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.



Hk R O N-1'"\ Step 1l a Step 1 bRNORI~r C s
CISOZNCO P Step 1l c RARRRE a R (R)mMCN (R)mR a CN

WOR2R3/09M8AS RS NN HZN 2 HN ~=O0 9 R~-N S Rd PEI/EPHP4/004609

10

2a Step 2b Step 2c RAR RS N5 HRa RS H a RN(R)mN
(R)MR(R)m\ N 31\ NI'41 3 / NR/ \ RRNN
)~0~=0~=0 IV H2Nt HN U Rc--N R Rd SCHEME E In
step la of Scheme E, a cyanoal k¥R indol e conmpound Kk,
whi ch maybe prepared as 3RUescri Ctdbove in Schene C,
Is reacted with a chloros I socyanate n under
dry, polar aprotic solve irdns to form
carboxylic acid am de co Al ternatively,
cyanoal kyl i ndol e conmpound k ma!;i be &reated V\gth an

al kyl lithiumreagent follo d by an al kyl ®sog¥anate

p under drysiepe] ar protijc | ¥RRE cond I0ﬂ$/ step

b to yield a - oxyfsﬁee1%1 id g kyl ami de~conmound
-g. Step 5I c onsogmo yet anotther® al t er né%A \fe whi ch
10 cyan al Kyl i ndolre conpound k.ds reacted with an LR
@:Ugnyl hicwm r eagent  f s Py a N N dial kytry, RN
S chl oride r und polG  aprotic sol t
c 0 ) t0 provide a xylic acid dialkyfa R
canpa R\/\40 2004/ 09918t 2004/ 004609 - 25
st eps 20 t he carboxy W de conpounds o, _q, and
s may b Qeated with HCI/Et ézt IIovved by et hyl ene O
di amth®, in2he manner descr i ndstep 4 of Schenf/q
above, to IHR' R
Step 2a Step 2b Step 2¢
2 R s o N " §
(R, N j Ry, Q :\ R \ j
N N N :
\ R® \ R® \ R’
N N N
0 o) >:O IV
H,N t HN u Rc/'\{
K S
SCHEME E

In step la 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
alkyl isocyanate p under dry, polar aprotic solvent conditions in step 1b to yield a carb-
oxylic acigi alkylamide compound g. Step 1c provides yet another alternative in which
cyanoalkyl indole compound k is reacted with an alkyl lithium reagent followed by a N,N-
dialkyl carba‘rnylh chloride r under dry, polar aprotic solvent conditions to provide a carb-

oxylic acid dialkylamide compound s.
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achieve a cyclization to forman i mdazolinyl group
and respectively provide conpounds of fornmulas t, u

waere4b¥isConpounds of fornula IV represent a SPEUEP1004/004609

enbodi nent of com 5 pounds of fsor mula I, and conpounds
t and u in turn represent speczlfl c enbodl rrents of

fo a.lV, Sc .F belowillustrate ntheti.c .
ke 4t 26 e SRS PR e AR o B0 s T Elsacvith HCUBtOH
ﬂobwdisby ethplenodid A inrthie indnher d@vﬁlﬁﬁdi 1ﬁgtep\4h§§l86h@ﬁl11é & above, to
| o or vin nd R7. i.n Sc F
35B1ee i oo 80 G Pl an i Ceas P piprapapcsmpounds of
forthulat €@ antd) IVN @orﬁbdnmds Of fepmbiladNV reprebértylspedifioaybatiment of com-
N N O@%&%&%ﬁpyd (IZ\(I)IQPSF It?Z?S] u)l(q Mﬁgwgﬁpe%t ﬁ%ef cteéibodlments of

faghﬁmwon N N OCyclization Nru N, OV OS R7 Z
OSR?VOSR? SCHEI\/EFInsteplof Schenme F, a

aza| Ie compound v is al Iat heatin i th
Fham e lo G RERe T Sriimac Brier s e iie R GRG R tagndole com-
s ﬁﬁa@ﬁrc&h@é witb ke 1ﬁ{féiﬁi@y1dﬁh€@ IXpio Ukl oothled 1ebbigg group and R
Wéﬂg;h}{%; conggund W |§ n treated with an al kal ai
| RgReReE DS 3sidsipeidbotinder pol ar protic sol vent
conditions, followed by reaction wth an al kyl sul f onyl

halide mto pro- vide angpal kyl sul fon | ate azal ndol e
x. (Rh_step 3, al kyR$ylfo Hhallde(ﬁin)nl tr dted with a

mld | nastgaent as_asgeeben acidepridn
pol ar | CAlydtiore i, aﬁﬂl@/buldnwatnpry \N pw i Qkidatiane
compou d ¥ 20 Anitri I e Hfwpr rratsapa react iyl rm(_y -t hen

be carried o'ut in step 4 by reacti oh of pyr Fol opyri -
di none conpound y with a di al koxycyanonet hyl
phosphonate (not- shown) to afford a cyanorret hyl

azrindol corrpound z. (RT)’]e cy Net hyI Z) j
conp h HC T dNby
et hy ammele Formaidn @ag&tbbe [ tep 4 of

Scherre Bove to form ah I,@qj WO 2004/ 099189
PCTY. EP2 4/9604609 - 26, azol?nyﬁ% group ang; yi@TtR,a
conmpound of formula V,~ V\,hl ch represents a specific

nbodl ment of conpounds of fornula I.
SCH EF

In 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

acid, 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 HCl/EtOH followed by

ethylene diamine, in the manner described in step 4 of Scheme C above, to form an imid-
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As noted above many, variations on the procedure of
Schene F may be used as required to prepare different

weriagi9ent s of the subj ect conpounds. |n stepPCI/ER2094/004609

al kyl sul fonyla 5 tion may i nstzeqad be repl aced by
reaction vvith a chl orosul fony1 socyanate al kyI

i spcyanat e N-dak ound .
R R e Efile PRy Y ot RS s bbod:-
@ehitbfasihpeuadspifundsla IThe conpounds of the present
invention have sel ective al pha 1A/ L adrenergic

el ective activi.t n S e b .
BEATER e RE viiiodin 87 rRudt SBICE Sy b ikl as required to
pnepkre diﬁﬁeralst et b oda gt nﬁthﬁtsuhsyeﬁa:empnaﬁ& lactepes t.goakylsulfonyla-

! rd
ﬁ o1 ggy S %%ﬁlgcgp(lj’zggacgﬂ% pithe X %L%P%@g)rng 1§c9cgﬁ1§a[t§tay yfjlsocyanate

SENRHdiadkyl sabainit sompiundes EhiiWrSJ,n ScHerht Eiaboed tePprovide corresponding
i veness,and cql%raltl on, and eating disorders such

A E%’B’ §PE9 AT SRR anor exi a. Uri nary

i ncontinence (U) is a condition defined as the

The admipdwardg of d&qareﬂentnmivﬁ&idndlasrel edlectime alpba-@atleadremsgit selective
PGB e L e R BRI BB BB B st
dsheidmirpddentisscceacisal rcem@an eemabd;;sﬁxmtloﬂ stbleasgjaulatiah disorders

sphinc- te Lnt raur e pressur e
e O N SRR A B B ROt (SRR i dlgeimers
deficsynnies (mmensuvg’[ESS anidcogoitihing argheatiap desesdersigugh as obesity, bulimia,
overfl ow and functional incon- tinence. 20 Stress
f'ncont i nence (SU) is the involuntary | oss of
urine during coughing, sneez- ing, |aughing, or other
Ulnms'r)cial:oxahtehvé {Ule és.a chnditpmedfined asthh odolundarydesa of Glihe to such an
thera surger, T ] .

048 Ea BB B Ee B AR the SR Rp B los ofurine

sedues:Whmszhuemmm@e thedgadiies tscehdsl«etepﬁwydeﬁsuowfdhameﬂeal sphinc-

gea? Q%POdgugld)&ﬁs-gQ’i%% of)ulrror{rxlﬁlore ]é:sor ur1 %ryu xilgg%inence I%ave bgen defined
basef lonsiymipoghs algndatdacoRditiomeli stn:m mnge, amerﬂbwm;id fignctional incon-
%or adrenergic input to snooth nuscle of the urethra.

*t ncont i nence (detrusor instabili ty) is the
| nvoI untary |l oss of urine associated with a strong
Gtrg&s urimawjoindontiffense ¢Sy piscolhe 1nno]®1ntary1 agef urine heingegughing, sneez-

H{% Calugﬁi%%hc?r otﬁ) prh%? ik a?ﬁﬁgtréest gg&gﬁ%éth%ﬁs t%ecwa{f'%f include

roverac
phpothenpe and maperypTr@pmmt mtiiqihtausmeuuga;h agfam:& is bnsteémjthe use of

Pgﬁ lrse 83R2-qd | ener?%g Q%%%%s scigél lp%?l%ﬁ?%&lﬁ?l?&ﬁﬁé‘%d%ﬂﬂﬁﬁke SPhe rationale

esu
thoyrbe s&mf atlremergﬂe:tgousstsrfo( dnettraasmnttw‘ fSEI is baedd axphypiolagical data
DSt kLN LA In%}a%gen\@ Sgtlpm%urt]?ou Hln%.?s 1e Ve B HEra,
Orer T &w ncon I nence 65 of arl ne
resulting froma weak detrusor or fromthe failure of

{thge thebntisarce (dﬁtltus@mlssmblha@ thp fivaluntsiydess lof u(iserssesiatyd with a

\94}8?%#&% t%k/fgigd Ghis éo(ﬁ%%%gc% 1? E{E égsp %%Q%{tﬂ&%@%eracgye or

erfl'ow Tncont i nent epl sodes are
tiyperasaisisivie detdudvy niuselqu&he patient writhidetrosey aveiaghvity §xperiesfces inap-

%%&?at@@&rﬁs%g QSR RHEn O dURSHESE ﬁ%&%vééﬁbl%r@&ure during bladder

filling. Detrusor instability resulting from a hypersensitive detrusor (detrusor hyper-

reflexia) is most often associated with a neurological 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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Functional incontinence, in contrast to the types of
i nconti nence described above, is not defined by an

wanaendyBng physi ol ogi cal dysfunction in the bPEEPR2000004609

urethra. This type of 5 incontinence includes the

i nvoluntary [ oss of urine resutti ng fromsuch factors
ﬁ%@geg(s?rrere;ﬁewdmm bllglerll 1583%d| 3 ta%%%ﬁ%g Egtfrgﬂgelaﬁ{o?tcér&?nuous dribbl-
RBGATusihe hnd DicoRPlehbaistecephdioaliBg.such as depression

or cognitive inpairnment. The conpounds of this

ntian are al so artl or t ’ .
bR diheiea i St E et G honrbEics i fpribed above,is not
adflred iyas ,und@ﬂﬁﬁg pﬂﬂd)lﬁgnhﬂf tyshasaiondh sl sledder ontreti@hl This type of

as the se f congest.ion of the .nuc

RERBITRGE HECEGS e YR PO AT UG (7RG SUcf pfiors a decreased
hebditgmélicationsl &sd. rdadreﬁtsj ﬁnﬁéafrﬁﬁ& §genfﬁh6§£p1@dl¢1 aditefBteptor ant-

t her apeuti c .uses are desc Goodman &

S & PSTHER R &1 O AL OB GP e mied: & GRHORARR s,
ninth edition, McGawHi Il, New York, 1996, Chapter
Zhe Edhhp &ilrﬁls ofitidls Bobeiarare Eisd\partﬁhbflﬁﬂ@&fhl(fgf thltreatment of nasal

Revi ews, 5-22 15 ner al trae f ‘
IR AT A KD SRPIES S0iFe 200 SRS ol Biep el s il s the sequelae
Uf ctdnfgestﬂihébf tiinbidue myensiranasi(bg., @ifnuﬁmmﬂd.lmﬂﬁs @édikNiwsth less or no
‘ient% E 1%%{%“”0 was exam ned using fluores- cent
CSHEE BPRTFYEtY on of intracellular cal ci um
concentrat| ons as described in the Exam ples bel ow

Z&heﬂa and Atter athrepende ptad mra@@m};&:ﬂ agt invGaogmmass Gilman’s, The Phar-
ro_an [ n.Vitroy Th

G B atipruf® SR st veSRer Tl PR Yoty faps, Chapter

m@csoﬂel@;raﬁﬁ Waikniin, RV Piatrinn@ldgival RpAmeNIOP4dec05e29tli ve - -

intrinsic act|V| ty (relative to norepinephrine or

(aI pha 1A/L adrenoceptor) and |soI ated rat aortic
in Wiifo (aI pha 1D adrenoceptor). 25 In Vi vo St andard

&ES bt}ri}loblgqrg a&té r1ty ggim\é\'{)]lflrflz%so%%}nvenu ;vg 19 FS ex%gmned using fluores-
eatatldyatl @drmimation of mtraeahlakﬂr hﬁtnunecbrfcenmdtmmnas: d@pmlgfsi 1hd:he Exam-

SRE e LR RN b R PLB Ry v
in anesthetlzed plgs were evaluated in conSC|ous
flzeivfa‘lrae m cropigs instrunented with tele 30 netry to

r e di ol.i.c, bl pr. s
i ans of %?%nh%laal Elragf)ﬁg% a{:tﬁﬁ zn%%t%r\gas%e?etr&%ﬁ& l%iae%gluatmg the
@Gﬁﬂtﬂﬂgﬂﬁ&tlﬁeﬁtﬁﬁﬁﬂﬁﬂvﬁwﬁwve thﬂor'Epmeplumwrtphenylephrme) of

Igtra]t\r{g novclI ﬁm%%yggsatron'gﬁg%tlw%?at%& Paggiq% addgpr'?eck strlps (alpha-1A/L-

ladmﬁntapw) and isalatddrrdt adrdushgs $h1ha|=],D ac&@emeptomir

non-racemc mxture of isonmers or a pharmaceutically

?Igg,%t abl e salt or solvate thereof, together with at
one pharmaceutically acceﬁlt abI e carrier, and

Sptnidarddnidnayehemponerdsybishisdedivdlyoonpadphyabbit 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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5 lactic ingredients. In general, the conpounds of the
present invention will be admnistered in a

wob@aapasri - cally effective anount by any of PEEEP2004/004609

accepted nodes of adm nistrati for agents that serve
siml ar util iti es. Suitabl e doSage ranges are

TP{%[B t¥nv%n on 1 nﬁljld llﬁ%hhgeu%&%r Hﬁ)ﬁlé’roﬁg%%n%% ebtdgast one com-

ptamdﬁfsths pmbemsmtehaom,en' enitdividlGaldforhdreradkraeas @ohaatkenic mixture

. b h rel atiwve f.the.subj,ect
OHERRER or b PR BRAL ResBh M ER Sff pitipe TORRIRF bt at eas
ofe pitmnacstticalty aneptitiecarriel, emad dprioratinathes thekipehtit iied/or prophy-
lagtng ni fc,etdreap on is directed, and the preferences and
ex per Pence of the medical practitioner i nvol ved. One
of ordinary skill in the art of treating such di seases
Ini delnetad thbtenpavirtds ofithepmesenitieventiparwiliba tdmimsteeddn lnherapeutl-

know .d
(i PRER ABRDREEY S Sl R BB oL Pt serve
sﬁlﬁlgntlﬁll\vt@saﬁmmaiﬂe @c\ﬁ/sagdngirlga:ggnjmpldsﬂ)o]fe ?}dé(]pglgrdlaﬂy psdmtablyl 100 mg
AR BB KR B R g ol FIFH B ERORRNATS: he severty

pfthe disesato batreatbdytheidgatand ndativedesith ofyht bdsjectsthe patehey of the
for_ora [ udi.n

ccal nd .su
com ?lrnd[ %s%d gcgl‘e route ?ncP ﬁ aIrnyO,f agglél?lﬁtg?uonoEl%ﬁgﬁhé%t{o&tglwards which the
(dmmllallr}hltlng is dlterctﬁdua;md.lﬂha ipreferahecaand expeaience2 the medical practitioner

h ubc ut n ntra
mé{(r%rvre]rlﬁ S If%rzi inafy f #18 Iaﬂ] glﬁe%térgﬁ SélCE gfse%«:as will be able, without un-
dmm@hn&tentm@ohynd nth&lhaﬁaempon ipetsopalfihbetadgaandtie disclosure of this
er al or.al
jo‘)hcaglgn dt8 U talélrﬁ tharalpfsutlcggg7 g@e&l}ree%rp%lﬁ% n'gy ngg of the pre-
senlf uezbedomﬁnarg@renghdemse t he degree of affliction.
conpound or conpounds of the present invention,
ger%%rga? ;covrﬂé}oGBS%] &t tge g{ﬂgenef 1r(1:\Pent1 g&lg ;{d %{eﬁe&i %s aarm}aéeutlcal
fmhlmuffaimsl inchaimg:ﬂnmse quitsble |f<rmma]a(nr¢1udnng blmtms]agxelsub Tingual), rectal,
aesa h gﬁ% allI t I Parg,o ao1sn|a[ ogﬁ%rerq{egaé rlélalltug%i%‘:}g %mﬁlgcuﬁbr, rT?Ibéarterlal
ooravteatl; mﬁahtapems@mﬁumun&renms:) Iadmummattiwuir in adiatint suwitable for ad-
glglglkt\f&onobnﬁ%ﬁ aﬁ%rg) érn fi)lrsﬁ@ﬁtll 1, i e pr]e%rre%1 m\/aélngr r%fgl%{nnglfstration is
gdlmailytara/lelsmggrraedmnetnt clottnadossgr @pieneni which ben bertdpustkelchccording to
gﬁlde e%%fd e range to be enpl oyed. The
ceu |ca conpositions may be enpl oyed as
SO|IdS such as tablets or filled capsul es,
A@mmp@hmd@r cpopoerds,of shegirajentihvergieatmgether withane b onse conven-

8{)1:12{1 218l‘ﬂl"\fgl’f"cs,s’c%ﬁh er? 3} aﬁhé‘ﬁtt% %a%r beizlljacgg prﬁé) a{]esfbn%rgfpﬁar?rh aceutical com-

positiorsfandupiokistgss.i 7élse plmrmraesmltladtl compvragpnaetnd unit dosage forms may
g%{gur{‘}#)ﬁged ?cgll?venggn 1 1néa?cﬁent9 nE n%nt n%.f gortl n? %?1? Pwithout

ons aren use orrru al ni ng
abbtionad Iaetl‘(elc))mp@uﬁ@{)dd 1098186, BChERRCsRPE 460 maPntain any
gl Hﬁlf’?‘%@g}é One the ‘%qlag%%l)eg{ m%&%upﬁ.’tg %‘f’tlh%he AP Heq daily
tedspetanga tceb@@nplpyhdw g"Irhe phairbadelrecat eqanpwmmatmaz;éaamployed as
T ,
?rogi?g,gsﬁf% r%r%ﬁlaﬁse qilll&(l) gg§eﬁfsoﬁ{§yp&¥7§e§§ g{lstaug;gc? etléa%]formula—

tions, or liquids such as solut1ons, suspensions, emulsions, 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)
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m ni stration dosage forns. The pharnmaceuti cal
conpositions and dosage fornms may 5 conprise a

W@ oipomed or conpounds of the present inventi oPCDEP2004/004609

pharmaceutically acceptable sg{ts thereof as the
active conponent. The phar rrace ically accept abl e

er be el t her saol [ faorm
].%ﬁfl ﬂar L |a(§ﬁ§¥ ! CEidleélé Olb & Wurer Lo a%{iyagk q.}uc Oq)l toI gﬁi[ one hundred (100)
mdhgnatrssperdaldhteh& acsupinglyi stigable sepremnitativsmat dodafeforms.
gr anul es. Asolid carrier maybe one or nore

fl.av

agen i &E‘quo \ngh}eﬂnzré%}s{t 1%:&763 %ro%gg %nglgesd ina gxl'lge 9arle@}gof oral ad-
mgastr@;orbdosdgbrmp r"élmqrhaatmmpaltcanipemudmsandt cklgagtfongs may

‘ C ar}?ﬁs% a C%E‘ﬂ Q)? %Q&Bo@rﬁds% ’ché‘%'tegen(t:I ﬁlgenn n %r ]%/Iﬁ rn%teu"tlcaqu

mcmtaflre sa%fsttheret)fre the angivy ICerl?llpq)IEE@d ¢ ph&enlaoe'qhmallbmcceptable carriers
{nﬁ‘gbg Eﬁl’rlei‘r esl(r;ﬁ% 8F ﬁ(lil]lﬁg %grgafggrgntgg%?ﬁgorn% énc\llude Cpé)ﬁ\f&érs tabWts, pills,
sapistlabh Icec}ptsopqupbmmrss,amd dmpmsﬂqd;agﬂaadles nA sdiel &hnaqfranamh one or
%Igrﬁ %1:%% ?%Sﬁ? gol\é\dzgcﬁlés {l]lie)nttsf,l @l Zotglsn&%%eergcg rsa ulb}il(zerd) lubricants,
pepoetitg mgenwhblndelts; MeseCGIives,| talblet Sisirttedrhting acganus; @ran encapsulating
hgteﬁlals Ickﬁl% v«?&eégsr areecapr?etr lgleﬁerpalf iSa 'ﬁnleg%ﬁrgcgezil c Olg] 2 8xture with
ﬂE)ﬁIElyrdWldtd‘w@iVﬁ cog@baném,, Irt ﬁab@wc’dmtahtwamﬂgdneai gelnlemﬁe is mixed

%gg 6lge %a‘%?f:r oa)\(fynénﬁtg %gﬁcessFryl’lamcllu?%e ac1t¥n1n SFSJIE]{E%IS Pé‘?Po\é\ﬁQﬂs and com-
patehidete slape iand kineldestrbd Tlor pasydetrs ard tabletslmefamblyv;entam from

Qun encapsu n as carrie
T TIRTRON TV RN TR -
«ziudhbmrammbhlamtted:mma@re&um &r]scm‘alt@ wrageebiuhytearatg tald, sugar, lactose,

whi..ch ti.on WI | ar | c
ReCED) do % starﬁ? # ﬁ]&’l tiagacan b .F%%cpgl{;%ml éi}l cargoxymethylcellu-
baqgsddmsnehpmg Wex, cccaral’lneltisr, aaddhd ld@e ﬁ@e sern‘a‘smepaa&mﬁhs thtended to

f b f dni ni ti f or. .
TR Rtk BTt e R e R R Rt Pl o corien
prozpings Icap’salelm ohitdhi thgact®d cenmpbﬁexﬂmz,th sywithsut catriexs, rlssurrounded

gueous_sql.ytions, ueou sj.ons lid fo
BPRER R Shictis R R T RBERL S e Sind Bl B hetudea
Shtslets) poviaktQcepsukes pilis, tachets,dntl dozengeseypeyrteetas oolid forms suitable for
be prepared in solutions, e.g., in
3%3%%3 %Fag‘g’iyl‘l ene glycol solutions or may contain
emul si fying agents, e.g., such as lecithin, sorbitan
Oty fbeat eiitable fta(mreli almmqttetmmsmchxdle litjidrferm @_mplaeations including
grrﬁgﬁg{ﬁl {jsp{glypggc%lﬁi gl aé[u S sg‘ll%g‘;c’)llg% ta\él?efulg Ql%qct)nsl, O ¥4 %0rm prepara-
domdoivhich iarfgmtemddd tdlbajdoemertfgl ﬁgﬂ:hﬂ&foné@slemls]md form preparations.
g Se nnSI oérl] CC arre] a E%IOI‘I e. 1 a u er Sl n@’ € 1 COPSOLXIOI’IS or ma
PRS0 0R R B AR cdinialy 508 y
omtteini eahulmﬁmmg\agasts, eng; suchbs 1@«:1t}ay,nstoh’lﬁtamcmgmxrtﬁeataf es aml,a Aqueous
smﬁ%tl?g | sccglfl lblé :P(r)eg)e redsoo dlssgi tgg ehvte Sco}ﬁggfeulen&lill% g’.%ﬁ%f an@ adding suitable
mlemt&aﬂams; stabdizurgeambtlhuﬂcemng Ag@us p‘laqueoas onpensamd can be prepared

BB ERR o BN BN B T80 ho B BoltBul Biptf such o
naﬁra‘l |O&V)(l’[th¢t1€%:uaﬂ[5l, tdsinerme¢thidaélfudess, sodivn tarbogimalgcellulose, and
0 teﬁ %f?l:l kBOGE S EReh 1hg Q%e%gs tsﬁgd orl‘gépreparagons intlude solutions, suspen-

iZi ng - agen
sions, and emulsions, and may contain, in addition to the active component, colorants,
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The conpounds of the present invention may be
formul ated for parenteral adm nistration (e.g., by

WO pgoao9418M, e.g., bolus injection or conti NUOUBCT/EP2004/004609
i nfusi on) and maybe presented_in 5 unit dose formin
anmpoul es, pre-filled syri nges, Osnal | vol urre i nfusi on

r in ti- rs, with an
el bidn 1955, SORNALAR s AP S Elherrersy hiskgners
sslithfling SepBsandshe ikd.ons, or emul sions in oily or
aqueous vehicles, e.g., sol utions in aqueous poly-

t f . . .
’@Ercl%lnﬁanrogmga ¥1|g tglg RfegerlatggYe\l;lgﬂ o énao Irbe&é |a ézg %i% ea?%ﬁaraleadmlnlstraUOn
(eXeOpy Iin;ételogl y.g.obolupiecddhyt engimgloye uifumme)wﬂab:iyd)eq:irbsnted in

{rgt ose f%rlr%me rg];) l%?s ?&ggkgjsﬁrg;gaegoﬁ%aiiglﬁ? rI%?lr?u s er%relﬁsfnulu dose
@@&ﬁﬁas githhnaddgat pﬁ:edrvatrvg Tha\mmpmt,lorfsrméysuakq/squ f(mns as suspen-

SRETIi Aoy errgh? indty 08 oS RRRS ag s298Rp agueous poly-
dtbylene g)j&toﬁil Rrethpiys diipbi sonsjokats @rrias, dluets, Iselvsms pdvehicles in-

S orbeP Bt PR B 80 S0 ecabie
pygaoigeqefsieg, whyleﬂeate])&nﬂhﬁa;cmnmn rfdlsnldﬁtot)h%eptseaéms preserving,

I gt\t/1gg tﬁéﬂl@ﬁgp&égﬁsgs%eg gh? %@'h{lgé a% /Qr glspersm en%st A?c'éf'n%ﬂvely, the
asivairdgtaliaiendyiie in @bwﬂer form} steainsd hyl aisepnc Bahﬂomaflsterﬂe solid or by

| d.wi ' .
][Yﬁghlgﬁzglloplﬁg):{nng?lg %1? foéﬁP%Stl%ﬁtﬁ‘?ngtﬁ %Sudg g’ tg / o%ltagg%}? sehv%lé R g., sterile,

pgepésred ahteAns may be fornulated with an aqueous or
oily base and will in general also containing one or

’gg% gqrﬁgé{gé% ﬁ)¥ Qie%g &%g lﬁl&?l}%)tn%plalé}ﬁ € fon?LH gegfgrc])? F]Oé)qéaﬁacﬁ’glmstratlon to

the eplilebinisng oagerRhS, crEammﬂ lauomm sr asauirarmdbendl prtchoPiintatents and

admnlstratlon in i necl ude J gz
TSR Fayngs: ol ﬁovgu%gegmr ahqueo‘g? av%]'{ry%c?‘g%&ﬁﬁ theuaddlt qn of suitable
&ﬁa{eﬁﬁg addbraeling agemts tirotigasany be fpastated wsthcanmgu¢cs1s oy oily base

tive ient in an inert _
in ggﬂgaquqg)ccgﬁt%mgg 0gg QT moLe em‘dﬁ?g}gg gée%ps g'cgblhzm§ ﬁgents, dis
F&_@ﬁih@&g@rﬁm@m;ﬁhdi@gta@@t@a:hlbkmmg@eam @ndoldringagents.t Biyingilations
dfpgfaf)r i acggmfsé]i,aﬁgpzé) %%i%\i(l,jt O:%l%eqs %&éﬁss ceo%pnsmg active agents
&U@ﬂ@mréd bae ILSﬁally/kuhme ael dchcig owa‘x.gacsnltﬂ:lhpas:ﬂes auingpirising the active
f i rst
LBt e S8 AT il s snd ot
hasig eoeptisihy theeacgve ingyedsenit i a ngtabIEﬂelmdmalrtlein
hom)geneous m xture is then poured into conveni ent
zed no [ .
%ﬁagn%sf f?]%ﬁeeprﬁfeélé ny nt?%nvfélﬁl ?g gori’r{lgﬂag(&!{ ¥oq amﬁllm?tp%meas suppo
fssrissa@i loalmetng whstsndt asarmixtiBe 9§ ﬁiUIY@SJ,d gheneyidesor cocoa butter is

stes, foa
G A5l B P S OO0 B PRRARLALP I8 v, The
afisitekriombgenedus eniattre tsahdrep@ppd b cartveniewiz200nsldagligged to cool,
Cg/ EP 04/ 004609 -31 The conpounds of the present
maybe fornul ated for nasal adm nistration.
The sol utions or suspensions are applied directly to
tThe coapalindacfithy pieyent omvestion orgbe farandated &rgagingliadmigistration.

g;eoﬁﬁasé (t]ang)%&n%t érgarg{ éa? %X’cm Hﬁ%‘iﬁf &rsg}gy@%ﬁ%n{gqﬁ Qédmon to the

active ingredient such carriers as are known in the art to be appropriate.
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mul tidose form In the |atter case of a dropper or
pi pette, this may be achieved by the 5 patient

w@cini9EBeri Nng an appropriate, predeterm ned VPCT/ER2004/004609

the solution or suspension. IQ the case of a spray,
this may be achieved, e.g., by means of a metering
- C resen .
'?h(\% égnrtﬁ#gl%uﬁg& e epr?slégpmlvyt}?oal ﬁggy%g%uﬁalftecf i%? nPhPRENhistration, The
adurhlwsstrrsatpeunpns peanppled|dmett)y todhe hesal @srmf bntmwy:nhmwl tmeans,

t | Qn.
2Bl b8, AL ARRl, ST iy E G5 Ry sngeo
ofultidrse torderinche fakterecab&Yf mdlr@ppetsorqnpdtess}us m&ulodachieved by the
g?(iefnlt g):hgun’siétérin@'}é a}p %olgrgaitg e cgetefﬁlén% Ly o%u }r,lvtgxre égl éﬂ{l or guspensmn.
br theicdecf iarsplalypﬂlésssmbezzeﬂlepah le. gwlblylnnansuf et mbleging atomizing spray
ﬁ{ll%%el | ant such as a chlorofluorocarbon (CFC), e.g.,
I Chl or odi fl uor onet hane, trichl orofl uoronethane, or

di - chl orotetrafl uoroethane, or carbon di oxi de or
dhereompeindsisit thegassenTiweramosey bafoymobiedifor aaresil edninistration,

g%&guﬁf}? LR %@%&E?&S&%&l&?%&@dﬁg 8% %ali] acﬁ]ram-mfatl%os The com-

pouret wd]t gemeltaily tines a@mtall\;ermqh@nmd Egn bﬁﬂmddy@f ﬁmo&ﬁ) cdmadrons or less.
Sﬁ]chaa oéﬁ'glgﬂe Qe ﬁ’lag rb¥ oBﬁ%\/@ﬁ%&an ng khon B ﬂa\%%t %n g)é’P)Q mlcronlzatlon

ase suc
thaa@fve imgredieft isipravidet iv esrswmeégaﬁymtlmxytptabmpmpeﬂayt such as a
glg%)%olﬂéfrg?%af’tfb%f(@w Vé %%}1%5{ ﬂLgorgl%qh(a E[?l(tihl o%H'Po\%j&flane, or di-
pdungetraiopogharieoor @ﬂ)qmillonde pr e’dlemte’dblergau rThe aosel may con-

g&ﬁ%} cohﬂan? E%I?Ac?a%t % rth{jng% OJose otgirB% gnay%e -Bntrolled by.. .-
amﬁtﬂeé tfdwfe dAlbgrnateza}ysth@actaa mgnhchérﬁs may\be pr@m@dned form of a dry
g d ? % pgxgrg%tr}g?cﬁo gh & o?rgpeoql it Pls%g:}b Td I C % bde"$83h as lactose,
&tdmhmtsttch aibrlmtweé SLtCh es hydromqarop;gmdlybcdﬂuloﬁoancbpmmhﬁpyrrohdme

e f PR Bl T ¥ 57 i 5 88156 Thelder compositon
dely ibe prasented Abunit des.forthege ndeipsurlesr or @ymmigma)farge gelatm or blister

t ust ned r.el ea
B AP AR PR B e el R s e S PP e
regimen is cru0|al Cbnpounds in transdernal del i very
Whenalesired, éortmé:qumn chiybaprepaied dVith@naeIicsiohm@dﬂqﬂbd/ tor sustained or
5&{ n%cgleagagﬁr %dmn;m %glargt??fgenna%gg%lnﬁ?gd%n?sﬁor &n@ Sﬁxe c%mpounds of
(Ine-pdwet:yllvalztmmwlb@ Heptdate? intrensdeSuaton |smi&mlltaneb%r$mg delivery de-
gl'%gg \'ﬁlreye %E st ? areg \?antta O&Su‘ghe%l Ugt% n%ﬁ?agase X 8mpound is
to the su ] ecti
sedssharnadd Wlnmi Jeatient coemrdapsamah e tltehnnem m:glmmd isi cnucaal Compounds
Lﬂl tgé_lrg glg{}%?l @Ye'?? gg{e%%re ﬁecgientﬁ a‘!t%c%gg f %nusg%) eﬂ}{e Bolid support.
pharompeuwnd cfihtepesegraradtol bﬁrwndllmd)melﬁ epatfltl;atlon enlirtcer, e. g., Azone

or,

gfl}gg(?e\e/cy%g% HSB%?%%QH%S eS{SRt%%lE gelgasg R& erF}J ggems e inserted sub-
qllltamstS]YéBtodb thdwibdetnal dayeSlsy sogpp nemjectﬁheThﬂ $ubdermal implants

Con %ﬁntr %QW a 358@%5%%%% %ﬁg_%gr al %g 68]9éone§g€bel§,a(9r a bio-

degzedadlepayant, egi, pslyadticmclpar at i on, such as packet ed
tabl ets, capsul es, and powders in vi al s

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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or anpoul es. Also, the unit dosage formcan be a
capsul e, tablet, cachet, or |ozenge itself, or it can

wheootiog918ppr opri at e nunber of any of these i n PeERYPed004609

form QO her suitable pharmaceutjcal carriers and their
formul ations are descri bed in Rem ngton: 5 The

%gcrete ﬁluax?}édeig %rﬁg%ltpl 5 U(.E ﬁsb%arﬁ:ggte& ?a%?eijis, g:%est e& an¥1 powders in vials
pnulesPe\dm yde\mm éosag%efprre sanbad capeulfahtab}eacceahet oalozenge itself,

ons._cont r esent ‘

e A e St R

pr eparati ons and exanpl es are given to enabl e those

Okliel beithblaphanmaeguttictlearrinps andcetheia férynulattters stadacared ih Remington:

?%en _ctte & e t Jpetis ] eé)eﬂ%ar%zgv el@b‘io Qhéceci_ ng/[arglfl Li}/lﬁcknlg)ubhlgl%ng Company,

19ttve:ht1omrEasﬁout PmlsﬂhgmasRépeesagtamfé p}mrmteuma]sfnrinulepmesr contain-

sentative £nsure

B APl bt DR Frech 1 i iRy BRGNS0 10 B

tenperatures, etc.), but sone experi ment al error and
Eh@foﬂbwmg prhpmhﬁibnsothdce@unp]es arbgivenltd evablk those shdledadh the art to

rra}%)aen garé' r%iersft gaglgietg p%oc(t"lce %%t‘pﬁese 1Event1€§A§;b%%§{ Iu?(ﬂhot be con-

fidérkdws ingitjngahes@pk ofitheamdnxayipit esrdy es eingillusiative and repre-

.Sengawet}tlhosfe skilled in the art to nore clearly

erstand and to practice the present invention. They
shoul d not be con- sidered as limting the scope of
Efferts imve beéromadbte enseresicyurasy wigh regpédt fustmbers weedsag., amounts,

%%@e?atugeg ?g ?%ﬁﬂ Vifte e:%%%&%tltal ?Wcﬁd& atlo{l h(l)ljld,so cpurse, be

allowedgbhames!! aslue @cmgliffendﬂcesrsddh &, Sgep qgllbratlon, rounding of numbers,

% E@%Eﬁ% 2- Fl uor o- 4- net hyl - 5-ni trobenzene F \ HZSO4,
“Br ( / Br NO2 25 To a solution of

1- Brono- 2-f | uor o- 4- et hyl - benzene (5..35 g, 28.30

BXAMPIES concen- trated sulfuric acid (25 m) was

added concentrated nitric acid( 9m) dropwi se while

%é&%@%ﬁga&ﬁoﬁ%q&% 153 QI% é’g\%ﬁ tB @ﬁrﬂ)@é ﬁfo%'é' %{ﬂnﬁl iRYhe art to

Tron Xt Ur e was irred
riome t:le:srlyamiep&imcb@ld totpsadtice thearesent mﬁeltrcels l:IE heV ﬁlgould not be con-
! | RSl s BLDE fusttive and repre-
E@d ?ﬁg]é et er e rg)g%ﬁsenfvl\ge?lgo&/a Z%l \/\]/isrt?] %r? T ed P
éfalﬁfttwdrﬂmrsof\/\o 2004/ 099189 PCT/ EP2004/ 004609 - 33
sodi um sul fate) and concentrated under reduced

E ﬁﬁ Whe. 4l Iﬁofn%% dus. r& !l'H'—lfIﬁlagzoll)ﬁ tﬂﬁt’) §@l|quU31 methane-

tography over 'sili‘ca gel ut|n
et hyI acet sulfonyh1Heindoles gi ve
1- Brono- 2-f| uoro-4-net hyl -5-ni tro-benzene as a white

§93|Di 19 1-(B'éogﬂn%—}?m%:4—H1F{h%nitrobenzene

FD/ H,SO,, HNO, F;@(
Br -

Br NO,

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 concentrated 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



(CDC13) d:2.60 (s, 3H), 7.11 (d, 1H, J=8.6 Hz ), 8.28
(d, 1H, J=6.4 Hz). 5 Step 2:

WO 200449B8DNMD- 5- f | uor 0- 2- ni t rophenyl ) - vi nyl | - di PET/BR108H104609
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ne OF>N FN- )/ OIli Br Br NOz DMF, 120 C A
m xture of N, N-di met hyl forrran‘Qi’d'e di i sopropyl acet al

it B it TR degxedopod,prespe, Dby sidugyge purifed by

Bash zohwmoh elspmiatogiephydiverdilingl gkba‘hlming\llzit]ni et 1%rd_ﬂ)yl\agaate in hexanes
- 1. A r.esul. 1

e T T R

rleckld:@.6arfe 358 7.1l {dbAk 46 Wedns.28 byl Haged.4Hk).and
wat er. The organic extract was washed with brine,

Steb 90 2Bhs QU 5091 iR L AL B AN AAGET: 1 at ed
under reduc

[ 2- (4- Bronp- 5-f | uoro-2- ni tro- phenyl )-vinyl] -di-
met hyl - am ne as dark red solid. "H NVR (CDC13)
d:2.95 (s, 6H),~5.92 (dd, 1H, J=13.3 Hz, 1.8 Hz),

8 (d, 1H, leS.%_ll—rg)?. 13-(d, 1H,\4\|—1_0.8 Hz ), 8.15

6.9 =

(d, J=6.86 Hz MH:det\e’p S:

6 ~8-f | uoroifndol e F \ Raney Ni/ NH NH7. H
OB r / NOYS =N z H §9mt hesi s of

6- Brono- 5-f | uoridad & was carried out in this step
according to the pro- cedure reported by Batcho and

i. ’ 7l } l Xtur
SR 0 0 B B2 L 455 s
}-prqmo 8- Bperost-fethyl-g-ditrpitteneens {4988, 6.5¢ inmybles) in dry dimethylform-

(AT g RS 02 O RS sl v

emicerteatedunger redused preghire adhpartitivadd st wermsethyd moatatd abg water. The - -

Srlohibit -2 wab Wa%l‘ég ml&?riﬁegdﬁé@gé&?d;d#%&ﬁh% s\(%gte), and concen-
ancentrated under reduced pressure. e resi aue "'was
iseted vpilentedudsd preseyre 6o Byt [2xteBaamo-gnlti@o PNnitmodploge!)-vinyl] -di-

' LUt i 10 1O [ C h _
S R B AT SO R A SR
KBorcthe)£9%8d duhddr13 8t 63 (prigk Jarts HEhes. i ek, de Jw@mss Hz),
PuRt.Hed by flash col uim chromat ography over silica
gel VWD 2004/ 099189 PCT/ EP2004/ 004609 -34 eluting with
10% et hyl acetate in hexane to give

ERpghrel 0 endole as a light green solid
(0.865 g, 61%. 1H NWR (CDC13) d: 6.49-6.51 (m 1H),
7.23-7.26 H, 7.36 (d, 1H, J=9.2 Hz),7.56 (dd,

(m 1

1Hg_Js5. 4—&] 0.9 Hz), 8.14 (bs, kH),
> Raney Ni/ NH,NH,. H,0 m
Br THF/MeOH Br N

NO, N

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 tetrahydrofuran (30 ml) and
methanol (30 ml) was stirred at RT over night. The catalyst was removed by filtration
through celite and the filtrate was concentrated under réduced pressure. The residue was
partitioned between ethyl acetate and 0.1N 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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Step 4:
(6-Brono-5-fluoro-1Hindol - 3-yl net hyl ) - di et hyl am ne

WOR00//09918CH2=N( CH3) 2CI F ~N CH C) Br" H 2 2 gPCT/EB20b#/004609

To a solution of 6-brono- 5-f|_u94{_o- 1H i ndol e (0. 86g,
4.02 mmol ) in CH2C12 (30nl) was  added N, N-di net hyl
: héd i ' 4 ). e .

R RN AR5 h6Gat by d s Brdtamiuduoe i Tndole as alighe

groeh sthid{Pd66.2i @), JFEYR GCIBOENdI 6,49t 66 mwWHi R 17)23- Tets (m, 1H),
4T he I ytiz0 S [\ [ et hyl

R R QR R TR R Bl By ar v

sodi um sul fate) and concentrated under reduced

BHeB S48 Brdnfo-8LtMforo-1H-indol-3- di i

(§-ﬁbr(lc§rrm- D dors i ARdsh gty dimefylamine 11 - ami ne

as a light green solid (1.06g). H NWR (DVSO d: 2.12

(S B 3- 48 (H,=RidH,), @734 (s, 1H) ,~K50(d, 1H, J=9.9
Hz) | 7.162D(d, —18_1=620. Hz) F~M¥-—L69." Step 5:
(Br N5- f | uor o- @#Gindol - 3- @ etonitrile F N NaCN

F CN DNBO CH3COREt Br H Br A mixturé of -
(6-brono-5-fl uoro-1Hindol - 3-yl net hyl ) - di met hyl - am ne
%l. Ogl) and sodium cyanide (0.54g, 11.02 mml) in
o hyblution 0abdrémoss-fhgroatdrindale().8ag £.6% nreol) IBCHELGL (30ml) was
. . td i t Y
AR AIER: Syt B Gfeinhiliialdl 8 (B35 4.4 A0, MHRhre vas
sitredveat Rl everightrand arqueous(sadivyahpdroxide (0.22g, §30fanad,) 100ml water)

GRDGRIALT ?‘Ihg gqlge%u%J thlg{i]org \?% AT cﬁ%ﬁ SRS U1 ackPle AR cqgrﬁlic extract was

was puri chr omat ogr aphy over

diigd h@@ouequgumquﬁﬁwhamgtmwte@ eatreluiced pressanetotgive

GO N HD ol iy DB At p SRS RAL bl $18%1.06).
NIR ﬂfﬂ,\/{&@ld: @.1212(),,6H)g3.2§ (Hsg ag)_,gl?gi, (:;Z]Hi)., g.Sg%c), ,1157]%919 Ha), 7.62 (d,
%fg‘ Mﬁﬁé@%i@@gp&} EP2004/ 064609) .35 st (epsé: K

6- Brono-5-fl uoro- | -nethanesul fonyl- 1Hindol-3-yl)
10-5- -irdol-3-yINagetonigrile | ~ \ Br N

CH3SO2Cl  Br
/

N CN
F { A NacN  F {
\ DMSO/CH,CO,Et \
Br H Br H

A mixture of (6-bromo-5-fluoro-1H-indol-3-ylmethyl)-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 sodium 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-
yl)-acetonitrile as a yellow solid (0.41 g, 44%). '"H NMR (CDCls) d: 3.78 (4, 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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H O=S=O To a solution of

(6-Bronp-5-fluoro-1Hindol -3-yl)-acetonitrile (0.205g,
wO2@090B9 in an- hydrous tetrahydrofuran (10nPQT/ERES4/004609
added sodi um hydride (0.1g, , 5 mol, 60%in 5

n1nera| oil) at 0OC. After stitting for 10m nutes,

for 24 h then partl- tloned betmeen ethyl acetate and
ma&gr The nic extract was washed—wemh brine,
dri ydrous s@eiTem sul f &t

und ed pressugﬁgcﬁhe res ¢ was purified by
f18{sh . col gm chr omat ogr aphy &er S|LNca gel eluting

with 30% ethyl acetate in 10 hexan8~ ?djglve
(6-Brono-5-fluoro-I-nmethanesul fonyl - 1H i ndol - 3-yl ) -ace
tonitrile as a yellow solid, (0.22g, 82% . 1H NWR

TERC3IA)iot of G5-Bbrhs-5- ﬂ?d‘d)ro 1#H-ibl ol 3yl REtetakEtkild (0)5g, 0.81mmol) in an-

11 (d, J=5.8 .
b&%ogﬁegﬁﬁ%dmér ?11(0582» Yapa i%e%waﬂwg%b ‘iﬂ-ﬂlﬂ gqm]%%awi 6% in
giﬁ'hzerllctﬁl) at m/c Nﬁemrﬁng folrgi@(t)mﬁ@t)eé gﬁ@ﬂme@ulférﬁl Shlorde (8,18 ml, 1.68
, = rogen. chl orgj .
TR bt g L tich TPeeBretiop ey A A Gt 10r £ then parti-
ﬁlﬁnéﬁ lﬁﬁ‘ﬂ‘is{eéil et}F]YI acetate and Wlatelr I_E'he org|an1§ extlract was washed w1‘?h brine, dried
or,o t han on I N - - -acetonit e .
508y s SRe TR aRA oo e dndg: 2R Treamer The Sesidue was
%grlﬁécmﬂ;t £8h calhﬁlrf ﬁﬁ@lltnb.wgrdﬁhiy‘!bkiéﬁsﬂm%elf élﬁflhgﬁfitﬁBe% é‘tbfl acetate in
ours. a t he S vent re uced
fabett Bvent iy patoke et ane gt ML B g iR e Shfgile s a
mo dn(@tzlzg,r@l% ( 26 MR ( T@@h 5 ed:Bydoeees ), ab 116, 2107951 Hz
eéact n. m xture was
21@5@ HZI %éfii ﬁgs]f‘g%dfg% %Uu@slg f}%ﬁ Z50l vent was

renmoved under re- duced pressure. The resulting
sepi7deBroms- 1,5 Mitedrdy U insiddvol-ol wimethy) r B iabeg! -amilyanesulfonyl-

‘Eé@ri Eilica gel eluting wwth 7% nethanol in

onmet hane with 0. 1% concentrated amoni - um
hydr oxi de to give
6- Brono- 3- (4, 5-di hydr o- 1H i m dazol - 2- ylnethyﬁ) 5-fl uor
o-1 25 nethq&gsulfonyl-lFLindoIe, whi ch wasN
regry I zed from net hanol and gth

PCTY EHS) (/BIH 2669 - 36

: g,
N\ H NMR ( DMVBO)
, 7.84 (s,

| 1|—B|),'7903<@ aMN%ﬁHZ/MEHg’H 5 % (d. 2131)03 -5.8 Hz),

10. 23 (bé‘}H) M+H. 374. The foll ow ng édhpounds wer e
al so synthesi zed by the procedure of Exanple 1:

Hydrogen chloride gas was bubbled through a cold (0°C) sus?ension of (6-bromo-5-
fluoro-1-methanesulfonyl-1H-indol-3-yl)-acetonitrile (0.215g, 0.65 mmol) in anhydrous
ethanol (20 ml) for 15 m{nutes. 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 ml, 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% concentrated ammoni-
um hydroxide to give 6-Bromo-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-5-fluoro-1-
methanesulfonyl-1H-indole, which was recrystallized from methanol and ether (0.133 g,
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4- Chloro-3- (4, 5 -dihydro-1 Himdazol -2-yl met hyl)
-1-met hanesul fonyl -1 Hindole; 5

w®2@aloer18% 3- (4, 5- di hydr o- 1H i m dazol - 2- yl met hyPQ'FEP2084/604609

anesul fonyl - 1H i ndol e; 6-Chl %‘%o- 3-
(4, 5-di hydro-1H i m dazol - 2- yI'met hyl )

37 fopyl - THE | ; ,
53T B GV RSO 5 it 260 0% R b il 750 €@
angsalifidny8. 10 H,i1k0 ¢+%8 Hz), 10.23 (bs,1H). M+H: 374.
4- Br ono- 3- (4, 5-di hyd.r 0o- 1H i mi dazol - 2-yl net hyl ) - 1- et ha
T RUF B coParassfe 255 prasbityed by shomgssdyre of Brample
4-Thtdrarie 613 ﬂdﬁﬁfo—lH-ﬂ‘dﬂﬂMblZ@dmléiﬁyl) -1-methanesulfonyl-1H-indole;
1 5-11

Sl i aiatsl 2 5hedieh WonkeribediBhi in Rkl
¢4Chiord ez (4,5 Zlﬂwklm?llﬁylh)ldazﬁl -Diyliaethyl)- 1-mettenbatfosyi fidnpdole;

[ . 193 1"
RO A st Rt D Rehe ch myprestiomy rpf-igcole
ﬁBirdSlﬂel£§4r,]5—dihydro 1H-imidazol-2-ylmethyl)-1-methanesulfonyl-1H-indole;

-(4,5- r

S ST el B P TRy b SRR R
ﬁ(ﬁﬂlm& fbﬂo— 112-1§ti1d@blh3/-|yl)me_t]1yl)mtﬁlmieﬂuiéxkﬂmyfwlfoﬁﬁt Tibxydole;

indol e Si r..procedure to .
it PR s bl T s Rt Febraepr Qi 1-indole
§‘—|QJL ermm drd-IHﬁlhﬁcﬁhzﬁl mcygﬂcghﬂmappuhamsuﬁmylw -ttt Heimgdble;

r 0

P ie iR ihdhth 7oy et a|Ralicsmpthory- 1 H-indole and

BJ’(E,BaDﬂlg}droEXIEIIIﬁh@ZBIQ -ylmethyl)-1- methanesulfonyl -4- methoxy—lH -indole.
4- Chl or o--3- (4 dihydro 1H i m dazol - 2y|msthy|) -met h
1H1

@,n %E l%g{lgﬂ% _p(r%ceggbe tﬁﬂbar})ﬂl crngﬁCZ ﬁ‘?/(f\jeo%u?r acmg methémesulfonyl chloride

Irﬁd’cép uithlthesppeopridte alﬁifl@llﬁm&hcﬂlonde( 4€C{HH>IB€§50(4- Bdilydfo-1H-imid-
To a

‘Ezé’l ?ﬁﬁWE}W@ %&W?wﬁ@ﬂﬁ}f déj? "b‘é{?ﬁ %re% Y tert-butyl

ester (5.0 g, 20.7 mmol) in anhydrous tetrahydrofuran
Eifplel2) at-CHM&G- wh@@ﬂﬂﬁmm \hHsmaddaﬂi-Zsylsmthyl) -}-nethagfesulfonyl-2-
s- but yl I|th| n‘ié3 52 mol, 1.3 Min cycl ohexane)
dropwi se afff dﬂ d 25 the reaction tenperature

bel ow -30C. To the bright yellow solution at -SOC was

getgad [ Chiab2t (200xmebroyieathieox {-ciibaetdadiditeett-burtiyd

g, 22.6 mmol) in anhydrous tetrahydro- furan (40 n1)

dropwi se and mai ntai ned.the reaction tenperature

betwgeen -SOCt%é}_ArOC. CiThHe m xture was allowed to warm

to ~PE over 'PPerio 35 minutes and was then par-
t|d bet weenodi et t her and 0.3 N hydrochloric

aci d sOFtR9cn. Nrke organ“g' tract 30 was washed with

wat er and brine , dried (anhydrous sodium sul fate),

and concentrated WO 2004/099189 PCT/ EP2004/ 004609 -37
Madedold sdutt@do (B ehiuo-€.-mEthel- ph@iy&l)u@rbﬁgicpgidi teritdantgster (5.0 g,
{%Ab?sﬁnh?% llggﬁyﬁﬂrggsgtt%{r%da 811111 a OCai%E) n%lz ﬁtj '46‘%3 Qr?(ier (ﬁz,u\;vﬁsna%ded a solu-

C

tidnGH lsduuoyl BitHiRmod0 apy Bpnmypl,)1- 3pMelny:|y§010h@<Iab@)rdrgp*m§¢ @nd maintained
&8 rea?t tem%se%a%ure %Slow 389 3 et oRi }éﬁ%% sBlution at -50°C was added a

solution of N-methoxy N-methylacetamide (2.33 g, 22.6 mmol) in anhydrous tetrahydro-

furan (40 mi) dropwise and maintained the reaction temperature between -50°C to -40°C.
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

was washed with water and brine , dried (anhydrous sodium sulfate), and concentrated
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Step 2: 4-Chloro-2-nethyl-1Hindole CQOC --~\
TFA NH-Boc N 5 N To a solution of the crude
WO 60ThhaBo- 2- ( 2- oxo- propyl ) - phenyl ] - car bam ¢ aRCTHEP2004/004609
tert-butyl ester (5.21g) in $7chl or onet hane (180 ni)
was added trifluoroacetic aci' (20 mM). The reaction

t Ll d at.
‘Hb‘?f ?{ﬁ%\é@r‘%@{%@}? I‘gflélrlﬁ Was (Pun%ea%ﬁ%lé&acnoéulg% b dnatﬂgraphy over
il 2 e bebuntint gewitlo 0Goi ettiy] adeltete o1 lyxanetosgite @adle [fa€hivasR€@-oxo-prop-

' 10 d di | f d
Wbt G et s €N G0 ) 38 PR o1, 2"
Chl or 0- 2- net hyl - 1Hi ndol e and

Kehi bChlaRe+Pembthyl-pHeindblam ne as a mi xture. (2. 6g

m xture, 69%yield of 4-Chloro-2-nethyl-1Hindole). 1H
NMR (CDC13) d: 2.45 (s, 3H), 6.32-6.33 (m 1H),
6.98-718 (m 3H), 701956(bs 1H), MH 164. Steps 3-5

1 ps 3-5 were ¢ out as descri bed above for

ih‘g of TExa TExanpl ~Nt O yield 4-chloro-
1 metl’?l %ulfonyl 1H i nthol - 3-yl)-acetonitrile (1.156q,
4. 30 mml) Step 6:

e B L e

&t (521 g)HE NidBlorofdeBiankl thoogh Nvas hﬂdndi tdiﬂugmcelth&acbﬂ@b gyl The

(P BB RRS R et P BB B esfcloro-

methahe and a%swﬂutnebgmrbanaie s¢lEdond Thé o:rgaml:&xmat mtae washEHavith brine,

%ﬁ%ﬁ{a&%ﬁﬁl{,ﬁéé%oﬁr&%@a}tg) nd Ic nnc%rgtfrgtle agegrgrr ed grés?ure to give 4-
Gihbrs-aLmdt}nybisHeiuéoMasd 6€£§ﬂsme2rdmihyl¥phénylamnﬂquanmxture_(2 6g ..

oRiate o B NG o Pl af AR DB VB2 (s 380

6.312%"6 3i5r(n|1 aH)a6.98C. 18r(apBH3 £. 96éd“ols,e]rH)sM—rH |16g vi gor ously
at RT overnight, glacial 25 acetic acid (99.5% 40ni)
@ded and followed by bubbling hydrogen chloride
g‘abrt-hrough the resulting mxture for 2 mnutes. The
m xtur-e was heated at 50C for 24 hours, WD 2004/ 099189
PEP¢ ED2004L004600t as R ribed heavetfor REpsd op Bxamaple il ntoeyield 4-chloro-
th I S cantin
? &B%rllj%{eﬁ?%dé? Sligft hlllgiOFB\/@ %ng)%lt??ﬁtﬁ ﬁg r4a§adn {nr 2); ssol vgd

in a solution of concentrated am )
Step 6: 4-Chloro-3-(1H-imidazol-2-ylmethyl)-1-methanesulfonyl-1H-indole

H
Cl CN Cl \Nj
@(\C N
N o 1. HCIEtOH Np
0:5< 2 HN"XO~ 0SS

O~

Hydrogen chloride gas was bubbled to a cold (0°C) suspension of 4-chloro-1-methane-
sulfonyl-1H-indol-3-yl)-acetonitrile (1.156g, 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
acetic acid (99.5%, 40ml) was added and followed by bubbling hydrogen chloride gas

through the resulting mixture for 2 minutes. The mixture was heated at 50°C for 24 hours,
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nmoni um hydroxide (0.5 m) in nmethanol (50 m). Sol vent
was then renoved under re- duced pressure. The residue

woaw4pmisd i ed by flash col uim chromat ogr aphy ORET/EP2004/004609

silica gel 5 eluting with 3 tqg _5% nethanol in
nmet hyl ene chloride wth 0. 1% 8ricent rat ed anmoni um

cab OOy ptesctbe: ShyispeleR)s sesdon abinedaley dssgnting the

shibeinathak Grasifashad Hithasihe ahd dedi@obd@in Addtionldd divRntrated am-

IO TIUENENE SN R
ditded prebsite HThe desiliubival purlfled/ {dsh coltitin chrddmbtogBiplly odét silica gel

anpl e 3: . N .
T Wi T30 p% methrroldr setilens loride Wth - hbe Ry otiatsdappmonium
iBriesulé @ptte £-Chieb oK - danslol-¢lnSite) -1:methanesulfonyl-1H-indole as
(6- met hoxy-1Hi ndol - 3-yl met h k?-dineth lam ne N N\

Gream (-3 £198) JE NGIR (PMOQ) St 46 {5 SH) ko Helde 21 Iighs) Hz), 6.84

r oye i _

(8 T1eF Ao thy 3 a5 e ARG B g P B Al RIS s (b 11D,
KatH: 300. 13, 985-8), to provide (6-nmethoxy-|H
i ndol - 3-yl met hyl ) - di et hyl ani ne, M+H = 205. Step 2:

- OXY 1 bl ik &1 L4~ Si hanyha,libhi By _6-
e B M b SR R b My T L g fomr-e
Step 2 wasmethoxy-ddl-mdpleaccordi ng to the procedure :
descri bed by Iwao et al. [Tetrahedron 54: 20 8999

9806l meth@xf 18L1H4b1- 971 Rt

- - y
(0.0.76g, 3.73mml) in anhydrous tetrahydrofuran
(10m ), was added sodi um hydride (0.22qg,”, 5.59 mmol,
60%in mneral oil) at 0 C. After stiyrin
m N\{riisopropyl- silyl chl deN( 0. 829, 4.10
added hL-Secrover Q he reaction
:jhxt re Nwas st o%gvg 3)83C for 916 hourls and t hen
uenched wth water. The aquedus sol ution was 25
extracted into ether. The ether extract was washed

I e 8 . .

e g eobhuGa AL S Barie WA T RARRAC taips 6-meth
pedliHeddpledairich Cithecal €9i QateNaalk3, 2858 utcepretidai §-methoxy-1H-
h . ' I ial was renoved b
Fﬁ%@?5??%%&6Tﬁgsgbp%%gggﬂﬁggggg%centrated under d
reduced pressure to give

Y O&Vftrh-tettﬁrut\llhl \ B ! el Yighs
)-di - methylam ne as an oil (0.76g, 56.7% . 1H NWR
(CDC13) 8:1.}3 (d, 18H, J= 7.52Hz), 1.67 5 (m 3H),

2.25 (s, , 3.57 (s, 2H), 3.83 (s, 3H), 6.80 (dd,
1H,_Jd< 6. 4Hz), 6.99 (d, \
N\
N NaH N
? H CISi(t-Bu), ? Sie-Bu)
3

Step 2 was carried out according to the procedure described by Iwao et al. [Tetrahedron 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 aqueous solution was

extracted into ether. The ether extract was washed with brine, dried (anhydrous sodium
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1H, f= 2.2Hz), 7.02(s, 1H), 7.52 (d, 1H, J= 6.4Hz).
Step 3:

WO 260ThhaBD- 6- met hoxy- | -tri-tert-butyl silanyl - | PET/RB04/B4609

-, Imethyl)-dimethylamne NG, N Step 3 BuLi O\ N
Cl 300013 NSi(t-BU3t Si(t-Buy3 To a stirred

0l 3'N _
SR e Hepntrpted padsr s oresstio TheFesids s tripTad yith bexanes
Jnddtihe Iyohmbleyh@rinlneasrBmaged . fAGatia. ) Thafilanteywhs @oscentrated under

L T T T
Reifyhnsiht asrﬁﬁolf @.768058.700).t BENMR XEDCE) samzadd @depssz), 1.67
warmto OC and was stirred for one hour :

(ms>heds (» 6Hcbbats 1), 3783 3kl 680 ééd- UH, &mZQHZ, 6 4HZ), 6.99 (d,
hgxachigroeih 9.52q4d, B184mmk)). i n anhydrous et her
dﬁc P ﬁegﬂéverq nﬁﬁ The reacti on m xture was

marned to RT and stlrrlng 15 was contlnued for anot her

tep 3hdoehloeg-grnethouniHridar tvqutdsitanyla b H rindol Ariethipd-dimethyl
chloride solution. After extractlng into ether, the
ether extracy was dried (anhydrous sodi um sul - ﬁate),

and concentn at ed under reduced pressure o gi v

(4- or0- 6\nethoxy | - tg@pgert \

but I gnyl - I H i ndol—= yl)-dinme aﬁ¥ e as an
@ 0. 2479, 98.6% . 1, CDC13 ': N (d, 18H,
J=7. 52Hz Bieeky,66 (m 3H), 2. éo (s, 7 3 75 ba.BuRH) |

3.80 (s, 3H), 20678(d 1H f—22Hz) 6.88 (d, 1H,
J=2.2Hz), 7.02 (s, 1H).
Ta.aGHitred solationp lyxeilhlePfYﬂduktes—thISMi dHrindpl-& yioetlgl)-di-

ggfhdéﬁ%r%lﬁe g?.éé),ﬁl.\%%&) b th@g%ds e]dlleﬁ(idm@gg %8%3 ARed tert-butyl- -
lithi@hl(4310g,6-Gvmamhok J.7M iy pentane) dinpmgises iAfienbeing plitredior 28min, the
gﬁ*ﬂ?g &}Xs(%%' ? tﬁglly gp d@‘g} 448 xﬁeg sizgfg% foé' o%% g%gl‘ )lelenmlxture was then

8:-7daterblo)- 784, aed ascnlutlom n@h@adéwmeénne {&2e éﬂémm@) fngmhydrous

é%#] @;@Eﬁbw%ﬁagiggg 8¥§r132 d%%s (}fre ?; qga\é: on 1 ?%Aglfés&?%ﬁ?é to RT and stirring

mesadumuwéﬁmgmsﬁ@naédmmnbahhyuwudgngemhaWwGﬂGi@mawnﬂmldﬂonde

%c?l?% Aftél;oeﬁ&ljﬁ&tﬁmﬁgjco déth% t%%’?he?%}&?ﬁ%t Wﬁfgx"f&i}%thﬁil&r}ﬁus sodium sul-

fatt)s amijtqdcammacted undérlredllcﬁﬁere(ss.llrﬂ&ﬁw@(%@h]ﬁm -6-m¢phpxy-1-tri-tert-
bEAAITapp Py M btae BOLUA R MEIBHAL L8P

our. teduced

‘p@BS:Isg,l)l 6€l1.12 (&3 15Hr B 5008 ) a6t (ar3H), 2.00éd 6H€t,ta/\EeG’s 344y, 8r8o (s, 3H),

The ether. e act dri (anhydr ous
BT G DA, B Sk b Pt oGO0 AFT oduved
pressure to give (4-Chloro-6-nethoxy-
Step 4: (4-Chloro-6-methoxy-1H-indol-3-yl)-acetonitrile

ci N( ¢ CN
t
CH,|
N N
? \ TMSCN ? 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,

3.71mmol). After stirring at ambient temperature for 16 hours, the solvent was removed
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1Hindol -3-yl)-acetonitrile as solid (0.41g,
guantitative). "H NWVR (CDC13) 6: 3.82 (s, 3H), 4.10

W@ dgo4@99189+ 1. 17Hz), 6.79 (d, 1H, J= 2.07Hz), BCTBPZ0d4/004609

1H, J= 2.07), 7.16 (m 1H), 8.11 (b, 1H). 10 Step 5:
(4-Cnhl oro-1 - et hanesul f onyl - 6-Tret hoxy- 1H-i ndol - 3-yl ) -a

cetonitrile Cl Cl.. H.\ T

R Bl s Thegvi i siec ST s TR rhe (10m)

B tHixsolptien Was adldpd, gedquietigit;, ivhethylsilrpartidne.27g, 2.78mmol) and

B0 QAo o 11 480§ setinibn) 19196 YRy dean it Shich the

Slutidiywiasostitidd ifon ahetzonir - Aftyt sobtenyivis tenmeed andgukdony pr@sure, the

met.hoxy- 15 .1Hj.ndole Ste rri t -

rc?élglgf: %gaari%};}og?de%e eeneWate aa@l e@ﬁ%. e S{rhgg F)ggact Q35 dried (anhydrous

SodGith aulatd) {1, ndkintrated under reduced pressure to give (4-Chloro-6-methoxy-

hydr o- 1H j mi dazol - 2-yl pet hyl ) - 1- et h I - f- et

ity aek T HGIEon Wil o ol (0 AELieB B ] Ve HaRherb2 (5 3HD,
[ [ ammpl e € f O .16 (m, , 8.

S8654,ned: abgneySaanm . g s Gl b o . 13

tilM)dazol - 2-yl nethyl) - 6-fluoro- | -nethanesul fonyl -

| H 20 indole; and

$reb 8l AL OHRr64 . Re@h RISy iR REAEE- Ardwl -8B M¥de}orbirild UO

ro-1-nmet hanesul fonyl -1IH 1Tndol e.” 25 WD 2004/ 099189
PCT/ EP2004/ 004609 -41 Exanpl e 4: Cj
- CN
H« ndol e Step

2

3- (4$¢56-di byl 0- 1H i i dazol - 2-yl net hyl
sul fonyl - 5- met hoxy- 2-neth
Noxy- 2- me imdol e- 3- clar bixyDi ¢ aci d
cetoacetate (5.5
50l ut i orgaf

ter O NHNERGNHO 5 Etd
, 43.1% mol) was %6ded into a

" (‘4- met hoxy- phenyl ) - hydrazine (5.0 g, 28063 miol) in

gl aci al acetic acid (500m) at RT. The m xture was

heated at  110C for Qurs, ke t RT .for, 1

A aes AEIo  a oG BB A E D e B fEgro-1-methane-
BAIES LG Em BME - ME- @ SI-31yB - e nield M-trex9sbet ween

di chl’or onet hane and 1 sodi um hydroxi de sol ution.

The organic ragt wa ried ( dr.ous. sodj um ; )
SinaadaseS b iy b B S B SR B gt cmethony

Theindes due was purified by flash col um chronat o-

Step 6 was carried out as described in step 7 of Example 1 to provide 4-Chloro-3-(4,5-di-
hydro-1H-imidazol-2-ylmethyl)-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-
indole; and ,
4-chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-5-fluoro-1-methanesulfonyl-1H-

indole.
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graphy over silica gel eluting with 2% net hanol in
di chl or onet hane to gi ve 5-net hoxy- 2-
woreaohpp918H- i ndol e- 3- car boxyl i c aci d et hyl est ePCHEPA04/004609
dark solid, (3.18g, 47%. (CDC13) 6:1.44 (t,
3H, J=7.1 Hz), 2.70 (s, 3H) 87 (s, 1H), 4.39 (q,

el 5 5 5—&%7%.1%%%9%%3-2—?@%%vﬁ;—,%@@%@genﬁ-’e{mﬂmw
M 15 H 23fetlfi-dpl-iddole
1- Met hanesul f onyl - 5- met hoxy- 2- net hyl - 1H-i ndol e- 3- car bo

%éé h:%;ﬂ?eit}%:%ilﬁet} lg—mdge% cﬁb&%gc ac1g:@9gs% N' O

t>-accor di ng
to the procedure descrlbed in Step 6 of Exanple 1, to
provi de 0
1- esul f onyl - 5- net hoxy- 2- net hyl - 1FL|nd e-8<car bo
xyli 0 acid ethyt—ester, "WMH = . 04/ 099189
PCT/ HHOQAG09 142 iBtep 3:

(1- Met haneggil f onyl < 2-net hyl - TH i nlifiol - 3-yl)-m
ethanol O OH /0 Step 3 1-10 NDIBAL O OO

Di i sobutyl al umi num hydride (6 m, 6 mol, 1Min
Brhyhvcoioasntath 4nB mlykss! sadohed) wedsadsd imto a saigiomnfier mrthowp-phenyl)-

l?ycﬁgﬁﬁé 4.;3 % 63 nfmgl) %lﬁ((‘,)lil(l a_c%tlc ac1dh§500rfp|_at RgolTheémgture was heated

G ﬂdloaca, elndsk«mt bt RE tfcarl6(1@mls gL heImix@uramwab Fongentrated under re-

%EU)%%{ %Eé%y&e LR 'E}?e@%ﬁ ] Ne{sad}éwm)bftvggﬁ dlé}]f(ﬁ'ghféﬁ{]aﬁe and 1 N sodium

Lrr e ours an
Iedyoxide scﬂ,@lCﬁm rTheGJrg@m sxtrafhwas dréealdeilmrdroessodiven siéde) and con-

é@nhjate IBeQQCG%ltﬂrEJS % i fr(% cﬁ_tr S%Q% nﬁgcﬁbgf ?assﬁiltcldm&n chromato-

was Te- move rate was
gr@phsemer arilezdgew aldéing wet&ili’éfe thepraaskinrdichl anothetrmerte givd Gemethoxy-2-

S AL L DL SO ST AR St o
d@@lg)?él}qtl@lgﬂ leEI ]—71HZ) 278 S, 3H2) 387 S, |1H|>|:4|:.39( ZH J= 7]5HZ),682
net hanesu on OX - LN
(15 RO Coct-ahit -0 10 L8530, /v, IS8 (o5, 160, M-
{OPO13) 5:2.59 (s, 3F). 3.00 ' (s 3H). 3.87 (s 3H),
4.79 (bs, 2H), 6.91 (dd, 1H, J=9.1 Hz, 2.6 Hz), 7.11
), 7.

- q 1H’ I—f-i:ngdo}e-'?;!zchrb%' Elicl_gtzc}d ethyl ester

S/I 5- rret hoxy 2 nmet hyI 1Hindole OHBr PBr3 N

sul f on
Nep O 0 0o
o\/ OV
NaH
N N
H CH,S0,Cl O
7O
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
acid ethyl ester, M+H = 312.
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os\ S\ 15 To a solution of

(1- Met hanesul f onyl - 5- met hoxy- 2-net hyl -1 Hi ndol -3-yl)-m
wetdvaned1s{ 1. 53 g, 5.68 nmol) i n anhydrous et hpCT/8P1064/004609

(50 m) and tetrahydrofuran (20 m) at OC under N2

was added a sol ution of phosph rus tribromde (7.5 ni,

to give 3 20 brononet hyl - 1- et hane

sul f onyl R n@t hoxy- 2- net hyl - 1H i ndol e as jte solid.

H NWR (QD 8 2.57 (s 3H), 3. 04(s, , 3.89 (s,
NA s, 6. 98 § d, 1H’ 2.5 Hz),

7.04 D 1 \.1 Hz). WO

J= 2 5 Hzé .89 (d,
2004/ 099THY 0PCT/ EP20047004609 - 43
(1- Met hane%qlfonyl 5- nmet hoxy- 2- net hyl - b&?ﬁ\l\ndol 3-yl)-a
cetonitride Br- CN I1-AKCN NON \. ,OO0OS OTo a
suspensi on of potassiumcyanide (3.0 g, 46.1 mmol ) in
DRédbytyluhifiich Gedidd(6h), 6amsiol, t Bt inahistdsimetigdhe] #asddded slowly at

%% e ﬁ%ﬁ%@fgfaﬁghﬁog%'f ru&erpffgﬁvsglforyl-ﬁe%wxv-z -methyl-1H-indole-3-
darbosytl @laaa'etﬂg est@t Oargpl 29 Chd8lY in arihydi@istehatgd effiaat10ml). The
(20. m re n_m.xture

at 0 tirr
B9 ighe TR é‘f&i B e indBen Bieat 4Bt 18houss. The
fébé‘tidif Ras@enchirdrtitt waeesh beirveledr @b hyhr. aried iat@duble chaterial was re-

o1 abby RaR o TG S GO P e et PagEe, and the residue
‘Jfaiftwlﬁ{]nﬁe@ld#@@h ﬁﬂ@ﬁﬁttheomﬂagraphﬁ Sied ulﬂlcx\@a eﬁiﬂiﬁ'ﬂgfvh&ﬁbm 70% ethyl
as olum cnronat ogra er sLiicC
T ORISR VEG P PH%E%?%X 2 PRREK, -rfgitlhvlo %*19 1-3-y0)-
&%Mﬁbﬁ%&%ﬁi{é‘ SQHXKM?B%,I%@})()V'@TW@Q@D@WES Qd.'n@l s,%H’)l )S'OO (s, 3H),

acetonitrile as

38%5)@14479\% HDC3Y d: 11D 1581@&»2%%) 2106, 1({;) =R6§z), 7.89
6.93-6.99 (m 2H), 7.91
f b oo gﬁ%@ﬁ%ﬁsoem) Step6 S

d| hydr o- 1H-i m dazol -2 yl net hyl)

&mm@manu Bethenhswipnpl-5- mﬂﬂLg&V 2 siethyiidFeindple N
CN I NO EDTA N
OH Br
0
_0 - A
A\ —
PBr3 N
N O \/O
57 S
o7 ©

To a solution of (1-Methanesulfonyl-5-methoxy-2-methyl-1H-indol- 3-y1) -methanol (1.53
g, 5.68 mmol) in anhydrous ethyl ether (50 ml) and tetrahydrofuran (20 ml) at 0°C under
N, was added a solution of phosphorus tribromide (7.5 ml, 1 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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15

OS\ O 15 Step 6 of this Exanple was carried out
according to the procedure described in Step 7 of

waEx@aphasd, to provide PCT/EP2004/004609

3- (4, 5-di hydro- 1Hi m dazol - 2-y| net hyl ) - | - met hanesul f on
yI 5- rrethoxy 2- net hyl - 1H i ndof'e, MtH = 312. Al so

1 L{eméolv@—vl) acetonitrile

mat hyI )-I - mat hanesul fonyl 1H-| ndol e. WD 2004/ 099189
PCT/ EP2004/ 004809 - 44 Exanpl e 5:

acid di net hyl am de”

ranonet hyt=tmndol e- I-car
CNCN \ KNN ~O H Na

(4- Chloro | BePndol - 3- yl)-acetonitrile used |@’step 1
was preparged®from commercially ob- tained 07 ~
4-chloro-1Hindole (Aldrich Chem cal Co. Cat. No.

24,622-0) using the procedure. of steps 4 and 5 of
E&armépenélon Eﬁpothssnlmh eyahdichadﬁl()g, H6h mmok iremethyhagfoxide (16 ml) and

G AR (LD P Mg SRR SRRl Picoon

frethyl- l’sleimtbl Bwl)etfnethanol (0.26g,) in tetrahydrofuran (20 ml) at O°C The reaction

! BSubiyBRE oA AT BN S ROt o

pﬁrtﬁﬁnadabetwddedhﬁ@detmmahﬁ d\ralt&iear(c’ﬁtﬁe m;ganﬂc Eitractms waBlggh with

ghﬁ‘? %E%!ig%alwg&\(gl s rg& 1}}8{/%1 at‘?el’)1 ahdy E:c%%re eﬁt(r)?tn?i ﬂﬂa%r regﬁgceggressure. The
edslduie iwde p(AfidPbynflash to]ﬁﬁlﬂmbmamapéﬂy@m:mﬂmd@ehhlumg with 50 to 70%

" gtg]gl( %Fégé(lfg%}%rﬂr_ ?aéﬁggapmﬁ’gpgs&ﬂ@ggl um gfﬁg% %ﬂlﬁ’tlpﬁ ndol-3-y1)-

s tit0 as { Whive 1Y, (0TVE 18062 AGRY. ATENBKR (@DC13\)V652 58 (s, 3H), 3.03

dri ed (anhydrous magnesi um sul fatH)é filtered
toAbler ?la(tSe%Hh AdSK(s,PENUG 83 6P Es dHe, 7-Fhilds éHuH& %5% 0.6 Hz).

material was purified by flash colum chromatography
QUSI6: Si(hisCanEEb-181-thidago1vd -Lith ARH-t BikthaAe@IBHE-3 -Fethoxy-2-

hexane to gl ve 4-Chl oro-
ﬁé&éﬂé&&ﬁgié -i ndol e- 1- carboxyl i ¢ aci d di net hyl ani de

as a white solid (239 ng, 87%. 1H NMR (CDCl3) 5:
3.10 (s, 6H), 4.16 (br s, 2H), 7.22 (m 2H), % 42 (br
s, 1H), 7.57 L0 1H); MrH 262 20 Step

2.4-Chl oro{3-(4, 5-di hydro-I|-Him dazol - 2-yl
ole- xylic acid dinmethylam
—_—
N0 EDTA o
S 4
o) R

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-

20 methyl)-1-methanesulfonyl-1H-indole.



CN~ N/ 1 \NH NHC/EtOH N ,OEDA)--0.
4- Chl oro- 3- (4, 5-di hydro-I| - Him dazol - 2-yl met hyl ) - i ndol
we@2004029180xyl i ¢ acid di net hyI am de was pr epaP€UEP2004/004609

this step by treatnment of th %Dtrlle conpound of step
1 with WD 2004/ 099189 PCTFEP2004/ 004609 - 45

IR e T —
6H), 3. 83a((1§dm4é~@1y1aﬂude9 (s, 2H), 7.26 (m 2H), 7. 63
(m 1H), 7.76 (s, H) 9.91 (s, 2H) M+H 305. Exan'ple

NN~=0 H
“chloro-1Hindol -3 etonitrile used in step
repaﬁ‘d"rr_oﬁao Ny obtained
ar o- 1H- g\\ Hd6t§‘ drich cal ' Co. Cat. No.
24,628-0) u joce- 1Q/dure of steps 4 and 5 of

Exanpl e 1. The indole N-acy[/at\j on in step 1 was

carried out according to the procedure described by
Sheppard and Pireh [J. Med. Chem 37:2011-2032 .

(¢ 199@11)0]-11-1 Fodd-3sy)-atétomituie usedingtep-lwasiprared, from commercially ob-
tQm Cﬂj()@g 1 in le:;(i lidrich®h Jl odcss WOV.@QQﬁO) using the procedure

r ous te ur an was ad

dﬁ |s1tep$ { achp QﬁE}(am;BMl |’1Fhehe§l<dﬁ é%aw tign llﬁr’ﬁtep i VO carieg oyt according
The f

t Eh C}gr%é&fdrggﬁ d]%grgi‘ ﬂa%ﬁs@x{]g ﬁf[eaotH&hQﬂ RL95 (19%8)] Toa

acetonitrile
snhmio}u af M-a}ﬂhyﬁﬁﬂusdobi wquogftglea{ﬂoq 51gn1 B mgolgg@gdved in an-

ous tét?ahrydpc%urtaH?Sﬁlprg? %Bé‘wg ?dcgﬁtsw@ﬁgh hycﬁfaef(‘@gjm 12§:7 mmol, 60%

I socyanat
dmmmomasnmd:obé dil). Vhfeercwynmgtes A vbeescqleq’fbwa reaw@fl ang dimethyl
c&&@am # Feﬁ% 11191'?01 ﬂ&xkfl?%ge& fﬁér'(fne hour, the reaction

he“so eane under reduced
xparsq&smm(medﬂahevem sthylaetates (108 mli)tand seitrased sosliym chloride SOluUOH

@hﬁc IBIH) (}21 l}f}?%c%{a](é) %%t[y n‘? YMEC%E(EH%%&&% I%X%&ﬁqhymlfate) filtered and

e organi c extract
dmicatrdtehinydtr cedsicedhpressicas T he 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%). 'H
NMR (CDCls) &: 3.10 (s, 6H), 4.16 (br s, 2H), 7.22 (m, 2H), 7.42 (br s, 1H), 7.57 (m, 1H);
M+H 262

Step 2: 4-Chloro-3-(4,5-dihydro-1-H-imidazol-2-ylmethyl)-indole-1-carboxylic acid
dimethylamide

N
N I Ny H
N HCVEtOH N
>=o EDA >=o.
N N
N\ A\

4-Chloro-3-(4,5-dihydro- l—H—imidazol-Z-}}lmethyl) -indole-1-carboxylic acid dimethyl-
amide was prepared in this step by treatment of the nitrile compound of step 1 with HCl
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sul fate), filtered and concentrated under reduced
pressure. Purification by flash columm chromat ography

wo@n/0%4189 ca gel eluting with 30% et hyl acet at BCT/BEP2004/004609
hexane to give 4-chl oro- 3-

cyanonet hyl - i ndol e- I-carboxer@'acid met hyl am de as a

b G ethileh gfihe il e procytiyf of b 3 il o
(%ml)iso&ié)% 6.0% o 8151) 1ﬂ3 Mhﬁ%ﬂ .19, @m{) 726 (m, 2H), 7.63 (m, 1H), 7.76 (s,

| or o- H i m dazol - 2-
ﬂﬂh@ﬁﬂjbﬂfﬂdﬂwf%ﬂﬁ-carboxyl|c aci d dlnethylan1de WD
]§OO4/ 099189 PCT/ EP2004/ 004609 -46 N1 | I H .
)M les: N orb S48 153

i S SRR sy s
e | -car box%ﬂldmeﬁt}’i@nldét hyl am de was obt ai ned from t he
nitrile conpound of step |using the procedure of step

gtlel EamRbs. c@omﬁh%&%@é@@)gs 18 a%1d81ﬂeﬁ1glanﬁﬁk j =

HzZ), 3.84 (S, 4H) 18 (br .

2H), 799 (s, 1H), 8.26 (m 1H), 8.41 (br, 1H), 988
(2H); MeH 291, Exanple 7: I4 o 3- (4, 5-di hydro-

i mi gasol - 2- ylnethyl)-l | -carboxylic acid

I CNI CN/ I\

(4- chlﬁrol++|ndol 3- yI) acet oni }z?e used in step 1
was prepared from comercial | y"agpt ai ned

4-chl oro-1Hindole (Aldrich Chem cal Co. Cat.
24,622-0) using the proce- dure_of steps 4 and of )

Ehe fyrliono- momﬁ@ ) ccetonitcilertsed instsn ) war et ?ﬁ%commm&ﬂ}’ |

gl Cﬁ-]\e%'-ch]gm(i]?ff MQ ﬂﬂﬁ%?tﬁ@rﬁldam@m NOUR,622- O) using the proce-

or onet hane L) ded chlorosulfon
durscofaien ¢ apd 5 9P mrr,lplié. E‘@e lﬁ\é@]le)N -agylation ip S?PHo‘ﬁfr‘Sscafft%lé’“t
LERCAHhE T WRSrbdehhfy Recrid blyRRepird and Pireh [J. Med. Chem. 37:2011-2032

(1994)]. To a solution of 2,2,6,6-tetramethyl piperidine (0.18 ml, 1.05 mmol) dissolved in
anhydrous tetrahydrofuran (5 ml) was added butyllithium (2.5M in hexanes; 0.42 ml, 1.05
mmol). The reaction was cooled to -78°C and a solution of (4-chloro-1H-indol-3-yl)-

acetonitrile (200 mg, 1.05 mmol ) in anhydrous tetrahydrofuran (5 ml) was added, main-
taining the temperature between -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 ml) 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 (CDCls) 8: 3.07 (d, 3H, J=4.7 Hz), 4.17 (s, 2H), 7.24 (m, 2H), 7.50 (s, 1H), 8.14 (m, _
1H) M+ 247.

Step 2: 4-Chloro-3-(4,5-dihydro-1-H-imidazol-2-vlmethyl)-indole-1-carboxylic acid
dimethylamide
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15 sulting solid was washed wi th dichl oromethane. The
solid was then dissolved in acetone and water (2.5

workgo4ineEsadded. The reaction m xture was concePCT/BPEA4/004609

to dryness to yield
4- Chl or o- 3- cyanonethyl-lndole4p car boxylic acid am de
as a pale plnk SO|Id (377 ny, qg@@ "H NVR ( DMSO- d6)
6:014. 27 %@ : 7.2&1(m 2Hy, 17.78 (br s, 2H),

, 3. 20 Step

Cyor o- (4
3 dro-1- Hidieicdaz ol
acid Lde EDA
4- ChI ro- 3- (4, 5-di hydr o- I-++Jﬁ; dazol - 2-yl et hyl ) -i ndol
e-| “clarboxylic acid anide Was obtained fromthe
nitrile conpound of step lusing the procedure of step

oL B80T 08 T EERISELGRIARR e

Wﬁ obZdifed frordGhd ﬁitr1]2H))mpZ)uﬁc'B of sigp 1usig the pi@edsre of bep 7 of Example

B- @N&Ifb P%Qrdﬁm .32?1$54d(~sfx éﬁng=§|3§%%>h§,ﬁ§ (s SHRth L e 1 35D 728 (m,

yreg!
Yo, 26 L e b P, PR MK & s N

H To a sol ution of 7-Azaindaqle rich

Bt Agk-Shlore - Stathyarcnls T RAIgRal 2-Tenedgi ol G earboxylic
acid (43 njq Magleadded Hexanet hyl enetetramine (7.3 g
5.2 mol) and the reaction was heated at reflux for 6
hours The reaction n1xture wa cqoleo to RT and, di

L0 BQIGEY P REICAEEr e was t hen

left at OC for 18 h to crystalllze pro- duct. The
bei ge powder was filtered and washed with water to

C I\,azalndole 2-car b- de yde (2.95 g, 58%
" A ) % = 4.8Hz, 7.9 Hz),

dd——f—-T;*S A , 8.42 (1H, dd, j =
2/ 7.9 HIPCNU7 (1H ), >3: 4 (s, 1I(—|). StepJ 2:
1 l\/bth*émesulfonyl-lI—I-pyrroloh%N | pyri di ne- 3-car bal de
hyde OHH 1. NaH O H2 Msd O ~S\

thyl)-indol e-1-carboxylic

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 chlorosulfbnyl
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,
629%)."H NMR (DMSO-d6) 8: 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-2-vimethyl)-indole-1-carboxylic acid

amide

4-Chloro-3-(4,5-dihydro-1-H-imidazol-2-ylmethyl)-indole-1-carboxylic acid amide was

obtained from the nitrile compound of step 1using the procedure of step 7 of Example 1.



15 7- Azai ndol e- 2- car boxal dehyde (2.31 g, 15.8 mmol es)
fromstep 1 was dissolved in DM (50 m). Sodi um

whyanioglasg 0. 76 g, 19 mol) was added and t he rPREIVEPZIN4/004609

10

15

20

was stirred at RT for 15 mn. t hanesul f onyl
chloride (1.8 n1 24 nnDIes) wds added and the
eactlon was irred for ‘%%ﬁ re ctl n m xt ur
TSR | NSO %»Phw DTN 24} 726 bmyg i 7.63 (m

?19) 57%6'('.&1'?{2519%@;9 et 1?I3y§| on, then br| ne. The

nagne3|un1sulfate) and
concentrated to provide

Examplp 8n e sir(3.86Rihydne- H;Iﬁmeﬂa@ﬂz%zlr@qtb%lopmﬁfémeeself%ﬂr 1g&pyrrolo-
- hyde (2. ﬁzﬁlﬁbg@?"éﬁﬂé el d). 1H NVR (CDC13) 6: 3.71 (3H,

s), 7.42 ( = 4.7Hz, 8.1 Hz), 8.30 (1H, s),
8.57 (1H, dd, 1 7 Hz, 4.7 Hz), 8.63 (1H, dd, J =
§tep 1H-Azgindolezd-car hyde  1H). WO 2004/ 099189

PCT/ EP2004/ 004609 -48 Step 3:

1- Met hanesul f ony- 1, 2-di hydro-pyrrol o[ 2, 3-bl pyridi-n-3-0
S\ O S\

3- b] pyri di ne- 3- car bal de
Nstep 2 was dissolved in
' t hae  p0 m)an oled to OC.

Metha- cHﬂoroper 5 benzoic &tid 3.4 g, 15 nmol) was
added in several portions. The reaction m xture nas
stirred under a nltrggen at nosphere overn

Ty aaoRr iy R e . Cat Mok o3 412 & 34.9 mmol)
£ 3308 064 LBIIUT BniRwRY Me@ﬁie&%b&yﬁhé@rﬂﬁu@ﬂd 3 g, 5.2 mmol) and the

concentrat ed under reduced %ressure to a ye

ello
sesiciion winleated ptaetbidaue howkss Tha mﬁﬁ%gwataﬁrewawekd to RT and di-
ﬁitt:d \%ﬁ}lg@el Wa%t“(gbﬁl ¢hi). V‘Tﬁ&n&@uﬁ %g Yﬁhenqgf@ héedoe fon1418 i‘@&@stalhze pro- -

anesul fon - dro-p rrolé
ﬂgctpgihe deige powder \Qravqfdteﬁegf/ angl@lva%lgd wr_E w[qmt? DRSS ecy'sezagldole -2-carb-

bhob e B S 0 5 iyl e 5
J1H, dd, 8Hz1,.6 14, OBiE)z), Ste(@Hdd, ] = 1.6 Hz, 7.9 Hz), 8.47 (1H, s), 9.94 (s, 1H).

(1- N@thanesulfonyl 1FprrroIo[2 3- blpyr|d|n 3-yl)-acet
Q) .2P( O ;

.dme- —Iclaul‘ ralde N e0 %

E 6 y %47 m,
3. 1 mmol ) was dlssolved in tetrahydrofuran (5 m ) and
cooledg o OC. Sodium hydride (Q 12 g, 3.1 nmol) was
Honw se and the reac was stirred for 10

i4ugd—;L4L " 3-b] pyri din-

"NGH, DVF Y D rol o[ 2, 3-b] pyridin
2.MsCl goo
0"\

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—pyrrolo[Z,S—b]pyridine—3-carbaide-
hyde (2.84g, 80% yield). "H NMR (CDCls) 8: 3.71 (3H, s), 7.42 (1H, dd, ] = 4.7Hz, 8.1
Hz), 8.30 (1H, 5), 8.57 (1H, dd, ] = 1.7 Hz, 4.7 Hz), 8.63 (1H, dd, ] = 1.7 Hz, 8.1 Hz), 10.07
(s, 1H).
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3-one (0.332 g, 1.57 mmol es) suspended in
tetrahydrofuran (3 m) was added dropw se, whereupon
WO tootopasd at el y di ssol ved. The reaction was stPCT/EH2084/004609
RT for 2h. The reaction 20 m xture was diluted with
water and neutralized with lﬁﬁﬁ§drochlor|c acid The

(sodlun1sulfate) and concentrated under reduced

pressuge. The crude productywas chro- matographed over

H el uting MALD 50% et hyl acetate in hexane to
su%%cﬁxh=1 yurolo[ 2, 3-b] pyridi n-3-yl ) -acet
' O(O.M?PB, 45 . "N MR 25 (CDClS) 6: 3.61
(3H, s) 3.81 (2H, s), 7. §4SL;H dd, J 4.8 Hz, 7.9
Hz), 8. ?‘(1H, dd, J = 1.6 Hz, 7.9 Hz), 8.54 (1H, dd,
j = 1.6 Hz, 4.8 Hz). WD 2004/ 099189 PCT/ EP2004/ 004609

5 i?etﬁér?e@ulﬁa nyl-1H-pyrrolo[2,3-blpysidine-3-carbaldehyde (2.84 g, 12.7 mmol) from

Kg Kﬁy Qg ) -.1- met hanesul f on
g;f:p 12 wapdys eg[in dghlqyoqnglihﬁge 0 njyjand kpedig°Ceddetpychigroper-
%&om@ad@@ 4085 fﬂrﬁdﬂ? fyhdgaded 11§j E&r@@ @Hfdns The reaction m1xture was
1-Met hanesul f onyl pyrrol o B yridin-3-yl
a@eqdotmcler B nErqgay akreqSPhgre O(Ye@llg } Y 39eene to RT. "he reaction
ﬁﬁﬂﬁ?ﬁn {h@hlkdted ﬂlrc@ghga 1%9 %F bés& ﬁﬁﬁﬂa%@@bn@éﬂtﬁ?ed(&d@} Yeduced
e reaction was heated 30 m nutes and
prsssien tor ayellawisplid rTherCéa@cer@dp}F@gwhéommgrapbed oNeE siligasgel eluting
%HE%@% agpaehed 119H8{an§ {d Vie lgﬂet}ﬁhé%ﬂfﬁﬁyly\f ﬁﬂlk%@t(&g%rrolo [2,3-b]-
acet ate: nmet hanol® anmoni um hydroxi de to obtain
ﬁyrﬁcﬂn&alé‘lﬁidﬁ mglEE P/cn) dBESMRYMSO-ds) 8: 3.59 (3H, s), 4.60 (2H, s), 7.45

G, ) =3 mt hanesul Loma -4 b vl 9023 PLRYH, e 1 et

46)1).3. 40(4H s),3.70(3H,s), 7. 37(1H dd, J =4.7 Hz,
79Hz) 7.64(1H,s),8.11 (1H dd, j = 1.5 Hz, 7.9 Hz),

gt_eg% ( plethanesu'}fonvl II—? DVH’OIOA[Z g—bﬁ%zrhdm 3- Vllil a%gt%mtrl ean‘pl e

4- Chl oro- 3- (1Hi m dazol - 2-yl net hyl ) - 1- net hanesul f onyl -
1Hindope A variation on the procedu
to prepare 4-Chl oro-
) - 1-nethanesulsf onyl .
. / Et QEQC)LBONCH,CH 1 0 X <~ io OCH
0 15°3 \°

(4- ChladPo< 1- et hanesul fonyl - | H-i nd®f 8-yl ) -acetontrile
(1.156 g. 4.30 mmol ) was sus-

Diethyl(cyanomethyl)phosphonate (0.47 ml, 3.1 mmol) was dissolved in tetrahydrofuran
(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,
whereupon it immediately dissolved. The reaction was stirred at RT for 2h. The reaction
mixture was diluted with water and neutralized with 1M 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 silica 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
(CDCls) &: 3.61 (3H, 5), 3.81 (2H, 5), 7.34 (1H, dd, ] = 4.8 Hz, 7.9 Hz), 8.02 (1H, dd, ] =
1.6 Hz, 7.9 Hz), 8.54 (1H, dd, ] = 1.6 Hz, 4.8 Hz). '
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pended i n absol ute ethanol (50 nL), cooled to 0C, and
hydr ogen chl ori de gas was bubbl ed therethrough for 15
WOrRewneEs9 The reacti on nixture was then kept i PCT/EP2004/004609
refrigerator for 3.5 days, Ber whi ch sol vent was
removed under reduced pressur

The solid resi due was
lbgbfn anes onv¥ I1 Itavr%reorlo [2,3-

X aoueud

@mmﬁ@@Letalaldehyde dlnethyl acetal (0.52 m, 1.07
mol e) at OC dropwi se. After stirring vigorously at
RT overnight, glacial acetic acid (,99.5% 40mL) was
added and_.fol |l owed by bubbling hygrogen chloride gas
th oug tRe resulting mxture f ¥nutes. The

| was heated at 50 4 h&urs cooled to RT,

ed i nt@s eEPRN - The | ble resi WO

2064/0§9189 PCTFEP2004/OO4 %5@ due obtai ned after
decanb&&g\the super nat ant was ed with ether and
redi ssolved in a solution of Toncentrated anmmoni um
hydroxide (0.5 m) in nethanol (50 m ). Solvent was
@%Bn ﬁ%ﬁﬁiﬂ%%z uwiﬁy aﬂ@@umqlaﬁemmem Bs}eorcqg BBy MEBS-3-y1)-
puri f ash colunn chro aover_Sil

?gf@toném&ﬁ 4hé8wﬂgw B W@W#eadﬁn&eﬁqumh@ﬁﬂ% Ig e to ethylenedi-

&Hin‘ér(k da). ke QeaQtﬁr{Gw%s E@iﬂé‘@ﬁtlﬁ@*@fér a@rﬁﬁﬂuﬂémﬁww&éﬁ@ﬁed under
give 4-Chl oro-3-(1H im dazol - | met Qyl)

Wétlﬁ?éheésﬁ}nfeoﬁbqf IeﬁlldluF Hao ngoaet%r%ahé arestica g(ﬂcﬁheeg% with 92:8:1 ethyl
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(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-
suspended 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 acetic acid (99.5%, 40ml) was added and followed by
bubbling hydrogen chloride 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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Suppository Formul ation | ngredie %w./wt. Active
rovesstire REeparagiors dewsriped iy ihisdeEagieol 1000 74. 5%
Pol yet hyl ene gl ycol 4000 24.5% The ingredients are

@f%hip@%lbﬁ@@ﬂ@ﬁlzﬁﬁﬂm%mw a steam bath, and poured
Into no '

Ingredient | o % wt./wt.
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

The ingredients are mixed and dispensed into capsules containing about 100 mg each; one

15 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-

20 pound) with an appropriate tablet machine.
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5
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.
10  Suppository Formulation

Ingredient“. % 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.

15
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Chinese hamster ovary cells CHO-K1 expressing the alpha-1A adrenoceptors (clone 13) are

washed 4 times (approx. 300 puL/well) with fluorometric imaging plate reader (FLIPR)
buffer (Hank’s buffered saline solution (HBSS), 2mM CaCly, 10 mM HEPES, 2,5 mM

probenecid, 100 pM 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 pM Fluo-3 AM. Cells are then incubated for 60 min at 37°C. Following dye
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As used herein an agonist is a compound that elicits a maximal response greater than 50%
of that of norpepinephrine with a pECs0>5.5.

The compounds prepared in the above examples are alpha-1A/L agonists.
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kin in e. shoul.der are rain-
pé;:'l VPHEE @pg or %ﬁ’p‘éeo?pda W%‘a[gr@%;&ﬁulr ﬂat@&q}fz@ggrsetssglrei Vas adjusted
'Eklf iﬁ{ ngoﬁﬁﬁe b&‘s@{lﬂ\é (28- Mn@H&@Yb)Zﬁﬁat@ﬁg @ﬂéﬂﬂtmfﬂ@ﬁaaﬂmﬁﬁ Following
al | owe | east one recover
éée FBRise At Pﬁéiiiml’rﬁ & VREPETSHAL sty APTe §P¥ﬁ’?§‘f°f ant-
id@lp R)g?;ﬁw‘l& m@/ll:g &8, s Edectitle alpBaTi aﬂté&ioeéptﬁlgarﬁagomst [8aR-

' f
aaﬁéaez S B B TS, LB el gpoquinoll21-
ndgqﬂiﬁhﬁﬁﬁfdm@nz@i{)tﬁyasﬁlﬁir@npwpm amethshésalmn@aid@ €e.g., prepared by

After urethral tension d bl oqd ssure

pPEecgrvredi dessribedion Fina2 4 fevscomp tng o B¢ gisent invention)
r(ﬁﬁﬂ.%rﬁﬁﬁe OWhY G ghRel RN M SfRIsk (&ld‘i@‘én&ﬂﬁﬁie!’ 200t 18kg, iv, prepared

I'nterval's between doses varied form 120 m, nut.e

aF9o5HNB LD Ee pﬁp@élgm s¢rgpeddn WS4%» %?ége*ﬁ le, pé\«;]éylgpshrme challenge
PLOfy k@lﬂ%ﬁ%l@ﬁttg Keriff@ntrAfbthid 2B BIDVAGREYsIRG cPOSEs. After the

retuf ned 't

resPREABBRATED e NG oR Sl PR PR RS SGoR Y gt tered
GRRRRHBESy NRY S BXP BIRGFRG] #hPALAEHY §196d piesdterdipoises following
mum response obtai ned wi th phenyl ephri

ReH e TR Teve e rIOtTRIS DB e B0 EIFe i SsHByRigutes to allow

"’}&?oﬁéets Yo fé@uﬂnﬂb%a?e%%@ﬁefoyy@nﬁ g kendRt @5RNMAL iiweidtdf @sth experiment,
been descrjbed wth reterence to t EEDECIfI
n

@igsovraahanizeatby Hlsthabmjection ghpeRtabashit F S135Bp,fesponses for

Hm%eﬁlﬂllahﬁ Aidsdlit B AMPredshitfor @b dids ﬁﬂ&@gﬁﬁeﬂm&% kémpounds of
nmade and equi val ents may be substituted. w

db@mvgmg@ VeIs feterainedy 8egli§§erqth§ r?ﬂmé’é’BB@S ofl&ge myention showed
| MR thQRis adsAy.addi tion, many modi fi cati ons may be made
to adapt a particul ar S|tuat|on at eri al
fﬁﬁﬁﬁél‘ selons Pigdlredra/Blgoddaess 98¥ss step or steps,
ra
) S5 a2, FERRS o8 e cBEER s qiety s
wilithfFor a week prior to surgery. Only those pigs which acclimated to the sling were used

for the study. Pigs were surgically instrumented under aseptic conditions. A telemetry
device (Data Science International, St. Paul, MN, U.S.A., model TA11PAD-70) was im-
planted into the pig with the cannula portion of the device inserted into the right external
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25 the scope of the clains appended hereto. WO
2004/ 099189 PCT/ EP2004/ 004609 -57- Wat is cl ai ned
WO 8004099189 conpound of the fornmula | (R1)m R 4 RSI/ER2003004609
N R3 A_ R2 (I) or a pharnacegtically acceptable salt
or prodrug thereof, 5 wherein: mis fromO to 4, X is

ﬂlih'zlt'tlral?@?y &id édéﬂvﬁﬂli\l&%quo tife h]ﬁio@'ll\llﬁiﬂiﬂfﬁ@' 1%& ufaﬁé:'l-rigidwﬂ pbnudnlm Qi ucvice
e

VA @bﬁ%wweﬁ Fesieg 6‘@;4515 tha ks 04 qigpe progitwyty to ﬂvdm%ﬂn point of

~ tBé K@vhila. QY- ARBulaiNdckés® port B6iEds DR, St ]ENBEP, RN, UN@&$W’[‘B&. silicon

SO2NRaRb, op tlonaII substituted phen option
cathster wamréalancérﬁ%ryp Brengpt ?‘%ﬂ’é’ﬁt’gﬁt@ﬁ %Eqsft Pagpunds. The catheter

Rendy {VQQ(MserY@aelﬁﬁ) tRe 1Bt drlr@yMk ﬁlghﬁlr ZeidRel e POt UBdet the skin in the -
each i ndependent occurrence are dro en, or

shguldgagrea. of stri=gayge trasdyeerj(F Blr glé@«éf% %}‘\fﬁdm sutured
tORBS Grefhrh Snd HRWiPe &@erbrHBE dBrsal® i &@@H’owed at least one week to

i ndependently is hydrogen or alkyl; and R3, R4, R5
refRyeRECBNEET idependent | y are hydrogen or alkyl. 2. A

@19 ERAURHerPhed IR dyOpiB HvErelplacEd i e RindMind Rbiweil to MabilRee before ad-
mlmstermg a phenylephrine prime (10 pg/kg, iv) to verify the placement of the needle in
the vascular access port and calibration of the telemetry and strain-gauge probes. After
urethral tension and blood pressure returned to baseline values, a non-cumulative dose-
response curve to phenylephrine was constructed. Intervals between doses varied form 5-
120 minutes to allow blood pressure to return to baseline levels. Sixty minutes after the last
phenylephrine dose returned to baseline, a second non-cumulative curve to test compound
was constructed. Responses to test compounds were expressed as a percentage of the maxi-
mum response obtained with phenylephrine. Representative compounds of the invention

showed activity in this assay.

‘While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be
made and equivalents may be substituted without departing from the true spirit and scope
of the invention. In addition, many modifications may be made to adapt a particular
situation, material, composition of matter, process, process step or steps, to the objective
spirit and scope of the present invention. All such modifications are intended to be within

the scope of the claims appended hereto.
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A-.R2 (Il) 20 or a pharmaceutically acceptable salt
or prodrug thereof, WD 2004/099189 PCT/ EP2004/ 004609

w0 2@4/09182ein: mis fromOto 4; each Rl i ndepPC&P1004004609

i s hal ogen, hal oal kyl, al kyl, Jhydroxy, al koxy, cyano,
nitro, -S(OnRa, -NRaRb, -NRaS(2Rb, - SO2NRaRb,
tionally, substituted phenyl, optionally substituted
%@ﬁ%@&%@k—optl onal Iy substituted benzyl oxy, where n
is fromO to 2 and Ra and Rb in each independent
bdcumpnoed ditlee foymolagen or alkyl; A is -S2- or
-(CO-; R2 is alkyl or -(CH2)p-NR‘Rd where p is from
0 to 3 and R and Rd each ijndependently is hydrogen
or al kyl; and 10( and R6 each independently
are hydrogen or al compound of claim 2,
wherein said conpo tthe fornula I11: H N
(ROm\NR3 N~ g7 11l: wherein R is ,
al kyl, and m R1, and IR3 are as defined in claim2.
4. The conpound of clai m*2sR%herein said conpound is O
of the formulalV: H N(RI)m\ D N R3 N ONRCRd

g‘rsa Iljl\élrmaceutically acceptable salt or prodrug thereof,

wherein:

m is from 0 to 4;

X is carbon or nitrogen;

Y isaradical of formula i, ii or iii;

6
R /
N

Ko
O, D, oY

each R! independently is halogen, haloalkyl, alkyl, hydroxy, alkoxy, cyano, nitro, -S(0O).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 is -SO;- or -(C=0)-;

R? is alkyl or -(CHz)p-NRCRd where p is from 0 to 3 and R and R? each independently is
hydrogen or alkyl; and

R%, R%, R’ and R® each independently are hydrogen or alkyl.

2.A compound of the formula IT

6
R
5 4
RRN

N
. \ R3
N
A2
R (ID)

or a pharmaceutically acceptable salt or prodrug thereof,



5. The conpound of fornmula | according to claim1l
sel ected from
W@2{04/0%189 hydr o- 1H i mi dazol - 2- yl met hyl ) - 1- net hBeIEERL0D 0004609
yl - 1H i ndol e ; 5-chl oro- 3- .58
(4, 5-di hydro- 1H i m dazol - 2-yl rre8t hyl )
whedgt hanesul fonyl - 1H-i ndol e;  3-
(4, 5-di hédro-ll—l-i m dazol - 2- yI rret hyl)-4-fl uoro- |
mnels g8 & $onyl - 1H- i ndol e;

S Y

PCT/NER: RTS@Q@"Q SOGR'R®, optionally substituted phenyl, optionally substituted

5 ;"n glgéu l%r%p@én%@%{tﬂ%ﬁdl ﬂé‘h%})i'(})g/agvgérei iy h@E}O @%& d2 rgd L R in

f or ¢agh and epalaft@ftopwgrmoe alediydnoger or alkge ‘as t her apeutic

gctf VEOSUYRS @Dﬁ 7. A pharmaceutical conposition
Srlgcs)l ng ga Zr’apeutl cally effective anmount of at

Re as lalkYBOIOIﬁ@I‘bbFMBLRI dvhete pisfiam 0 to ged Ré an@Rt bach independently is
phayIH?gégdrcdﬂMyanaccept able carrier. 8 A nethod for

pyeye ng,, eviating, or treating a disorder

10 %&J&t@dfbwadlmdaperﬁ,eﬁﬂyamdhym@eptdkﬁ, sai d met hod
conprising admnistering to a subject in need thereof

t Use

S b B SR P R R LR TB O b U Bl
medi cament for the control of a 10 disorder m)dul at ed
by al pha-1A/ L adrenoceptors. H10. A process for
preparing a conpound of cl all?ln \, the process
conpri sing react |(R@ma 7 d of the fornula v: R4
(RmR5 CN X NR wherein 15 mis fromO
to 4, X is carbon each Rl independently
IS halogen, hal oa yl', hydroxy, al koxy, cyano,
nitro, -S(O,, Ra, ONRaSOZRb - SO2NRaRb,
optional |y substituted pb g yI optionally substituted
benzyl or optionally subst PRt ed benzyl oxy, where n is IIL:
fromO to 2 and Ra and Ro in 20 each i ndependent
occurrence is hydrogen or alkyl; Ais -SO2- or
wheze) R, is gkyl, an@me > Trand a5-defrbingleme.p i s from
0 to 3 and R and Rd each |ndependently I's hydrogen
rTiR c}&ﬂp'ouﬁﬁ%f claim 2, wherein said compound is of the formula IV:

H
N

R1 9

(R N

C.
15 07 “NRR . o

5. The compound of formula I according to claim 1 selected from
3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-1-methanesulfonyl-1H-indole ;
5-chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-1-methanesulfonyl-1H-indole;
3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-4-fluoro-1-methanesulfonyl- 1H-indole;

20 3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-5-fluoro-1-methanesulfonyl-1H-indole; and
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R3, R4 and R5 each independently is hydrogen or alkyl;
25 wth an al kyl ene di am ne conpound of the fornula

WEReMHDAGH2NH2, wherein R6 is hydrogen or al KpCT/ER2004/004609

The invention as herein descrigged.

4-chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethyl)-1-methanesultonyl-2-methyi-1H-

. indole.

6. A compound of formula I according to claim 1 for use as therapeutic active substance.

7. A pharmaceutical composition comprising a therapeutically effective amount of at least

one compound of claim 1 together with a pharmaceutically acceptable carrier.

8. A method for preventing, alleviating, or treating a disorder modulated by alpha; 1A/L

-adrenoceptors, said method comprising administering to a subject in need thereof an

effective amount of a compound of claim 1.

9. Use of a compound of claim 1 for the manufacture of a medicament for the control ofa -

disorder modulated by alpha-1A/L adrenoceptors.

10. A process for preparing a compound of claim 1, the process comprising reacting a

compound of the formula v:

1 4
(R )m R RS
| CN
~ 3
x~ N R
A~R?

(v)

wherein

m 1isfrom 0 to 4;

X is carbon or nitrogen;

each R' independently is halogen, haloalkyl, alkyl, hydroxy, alkoxy, cyano, nitro, -S(O).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 is hydrogen or alkyl; |

A 15 -SO;- or -(C=0)-; ‘

R® s alkyl or -(CHy),-NR°R? where p is from 0 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 RONHCH,CH,NH,, wherein R® is

hydrogen or alkyl.

11. The invention as herein described.



