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Aral kyl sul fonam des [01] This invention relates to imdazolin-2-yl nethyl
substituted aryl al kyl sul fonam de derivatives, conpositions conprising the

sane, n@igwEs2icor use, and nethods of preparation thergedsnissl 021 Al pha-|
((x,) adrenergic receptors (i.e., a, adrenoceptors) are G protein coupled

transnenbrane receptors that nediate various actions of the synpathetic
nervous systemthrough the binding of the catechol am nes, epinephrine and
nor epi nephrine (NE). Currently, several subtypes of the a, adrenergic
receptors are known to in st..for ich tp enes have been cloned: a, A 10
(previously known as (x; azon 3 the existence of a |l ow

affinity adreno I 1;3) ' man prostate has
been det er[gil}ned. H(gﬁ/gE/I{e}r&}tro?ﬁ%l%%égﬂd%%&?‘hr%gg%}hyg%‘rbgnﬂue@éi C receptor subtype
has yet t criakylsdfosamide Berivativesachnemositemtoompyibiay the aampg miethiods fohe synpat heti ¢
mai nt enance, fdsrggﬁtsho esclg %\(%%ef and a, adrenergic agonists are known to
i ncrease nuscle , OLippePAriEoR P15 uri nary tract (Testa, R,

Eur . 3. Phar[ozicol ., 2Aa>ha3fe&.-)3aénéréi8Q&Eptoﬁmﬁé.,rm%}eagécfﬁlrs) aslgldi es resul ting
in the subdivjsion of a, adrenergic receptors have [et to the suggestion

that develF5pRBsouRled tanpmeplransaeeepiors thatguadintevatiousaeyiond afdw i npr oved

treat ment ol i aci S Urinary incontinence
is a conditi %ﬁhﬂgfn?iryggs %,Eﬂtnﬁ@%?%vtg% Blﬁ?ﬁé?g?{h%?@&&g@h@%@,u” ne. Stress urinary
i ncont i nerepimneplBlde pndoarepisephiien(NE).e Cumnérely nsbersidhbippdsef ttdags not cl ose
conpletely., The, primary synptomis m naqr | eakage fromactivities, such as
coughi ng, dragrgicgrepto n tp g¥istifergvhich the pengs haye begnsbonsdighdi ng, t hat

applyy - Pressvi full bl a . S tivity stops.
SO 05 o PRVt Bacholal ) % BR0R o, SRR T SOMRR LA ML ' iy
regul arl y oxdreascepigior phazoviriimed ay g isfiingegtAcha bedldeterrhiddd. The present
met hods tq_treat SU include physiotherapy and surgery. Treatnent with

phar maceuthiever, the geerfpr belcugrdranersiggecesior subtips dhexst foks cleaedner gi ¢
cnpl oyed. ek ey’ iRy MR S thebe PRIt for R 20" ot ober
2006 WO QenelRd 43 8drBielgiEibR s8I0 hodm t6 Heka RNV RERRADR IR, Ne,
pseudoephedri ne and m dodrine are
15 - urinary tract (Testa, R., Eur.J Pharmacol., 249, 307-315 (1993). Pharmacological
studies resulting in the subdivision of o; adrenergic receptors have let to the
suggestion that development of subtype-selective compounds may allow improved
~ treatment with a lower incidence of side effects.
[03] Urinary incontinence is a conditioﬁ defined as the involuntary loss
20 of urine. Stress urinary incontinence (SUI) occurs when the internal sphincter does
not close completely. The primary symptom is minor leakage from activities, such
as coughing, sneezing, laughing, ruhning, lifting, or even standing, that apply
pressure to a full bladder.  Leakage stops when the activity stops. SUI is most
common in women between the ages of 25 and 50, and many regularly exercising
25 women have some degree of SUI.
[04] The present methods to treat SUI include physiotherapy and surgery.
‘Treatment with pharmaceuticals is limited to the use of non-selective adrenergic
agonists,
[05] Only a limited number of pharmaceutical agents have been

30 employed, with varying success, to treat stress incontinence.




considered first-line therapy for mld to noderate stresX) Oagbatigience
(Wein, supra; Lundberg (editor), JAMA 1989, 261(18), 2685-2690). These
agents are believed to work both by direct activation of a, adrenoceptors

and i ndwoagdigssoy di spl acenent 5 of endogenous nor epipiqRiveia@od r om
synpat hetic neurons follow ng uptakeyinto the nerve termnal (Andersson

and §j ogren, Progress in Neurobiology, 1982, 71-89). Activation of a,

adr enocept@bp | ocat eHehrdpafolatmet BrifEdrdSni98drinB GrePr OXi MRl urethra
and bl adder ]rsleck Sourda?%deﬁra, Ger on]%lgﬁmgggr!e r11990,%32, r19- 266; Vi n, supra)

evokes corfiongideredhirsizhiee therapyrfer mild ¢o maderate stiesainceitiosnned Wsinesiguee. The utility

f 10 ph } i d md | . imted b
Cack of | SrabARRRRLA DAk, 1985 SORTELSEE IR0 IR e Tp s B RYP (he i ndl r cct
action of wérkdeth tlygitretiuctivation of cycidrenatdpets 4d indirecihiZby dsiacededr enocept or s

in the centyal nervous system and periphery). As a resulf, any desired
t her dpeut | ¥ cBFGegRqus gprepigerbeing Femsympathetisaneuiops follpwine aigtakg intmidesi r abl e si de

STf CLS, SR @hidl (AUEhsSaNAd ol PIbAPLS HENGRobide ] 16e2 AfBgRSE 1N DI ood

pressure is dose-dependent and theref Imts y fo achieve
t her apeut i &etiveijoredfiop adienaseptpns dedatet! ion ghecomotnhusateicelissofolie rivdsal agent s

produce 1 e aaeRt SRR ooy GhEbuaet SellatR fooor Be PR PRt cent it

nervous sysblancostactiod adian &Rtdasdia utdlidbd ssaprasdtte Thogtil@Pof SUpra, Wein,
suprﬂ). 20.[ 071 Whi e,sorrewfel ective a, A agonj sts have recently been
di sdPosed ylproprnolaming, pispdoephedeips.@ad midadype ishianed by e kaek f cont i nues to be

a need f OlseHRHIGAMRAL fhe of AtbnReRotHBL Hbs dnflby iSndfBALIBIbE Rlsel NCON | nENCE.

A conpound havi ng t esire energrc agoni pr o € is desirable.

A first asges (ief, attivetipref s, and\feadremtepo® i e Sentrabieis fbtent the 25
forml a: R4 RH a pharnmaceutically acceptable salt or a

R3 RREY K26
prodrug t 8 BEPheryinas aresuls anxdesietiherapenic efigst oBthew BRSNS PETPEPO3/ 03904 3
SI kiyls; al kydegompiRe&By u%ﬁfa%{g%%@f@éts,@ﬁc%%%r&a%e inl Uﬂ&%&)‘?&}gﬁ'&t I'y hydrogen or
15 The increase in blood pressure is dose-dependent and therefore limits the ability to
achieve fherapeutical]y effective circulating concentrations of these agents
(Andersson and Sjogren, supra). Furthermore, in some patients these agents
produce insomnia, anxiety and dizziness as a result of their central nervous system
stimulant actions (Andersson and Sjogren, supra, Wein, supra).
20 [07} While some selective a; 4 agonists have recently been disclosed for
the treatment of stress incontinence, there continues to be a need for medicaments
that are useful for the treatment of incontinence. A compound having the desired

o4 adrenergic agonist profile is desirable. .

A first aspect of the present invention provides a compound of the

25 formula:

a pharmaceutically acceptable salt or a prodrug thereof,

wherein




R2 is hydrogen or alkyl; each of R3, R4, R5, and R6 is iIuepebadannsty

hydr ogen, halide, 5 alkyl, -OR9 (where R9 is hydrogen, al kyl, a hydroxy
protecting group, or cycloal kylal kyl), -SR10 (where R10 is hydrogen or

al kyl') ,womsddRe3sl R12 (where each of R 1 and R 2 is 1@crmepsdent |y
hydrogen, alkyl, or a nitrogen protsecting group), provided R3, R4, R5, and
R6 are not all sinultaneously alkyl); or R3 and R4 together with atons to

whi ch they are attached qusmﬂmmtlgr\qg&gg%homewmgyI or cycloal kyl ;
and 15 R14 is hydrogen, |ower alkyl ere R 5 is hydrogen,

|l ower al kyl, or a hydroxy pr m@mdﬁglylgdmg)oralkyl,one enmbodi ment of the

pr esent invent| on, ther gy, is alkyl; 20 RZ is hydrogen or
al kyl ; each of R3, R4, 1§%}8§f€%h?§9|1{ dependently hydrogen hal i de, al kyl,

-OR9 (where RO is hydr crgelnoiﬁt3 R, Ry)and Rﬁﬁmud@eﬁﬂem)rhﬁ%geﬁﬂmﬁdﬁj R6 are not
al | §| mul t aneously al kyl ; ﬁ%’ and R4 together with atons to which they
are attached to form heteroc;‘? b or heteroaryl; and 25 R14 is hydrogen,

| ower al kyl or hydroxy are pLQ)‘RP@QﬂereR@%]hyﬁfo%E@@ﬂ@[)éh xy S hydrogen,
nmet hyl or hydroxy. More preferably Rl4 is hydrogen. 13]" I n one enbodi ment

of the present invention, R Proecipgsgioup, o excioatiylalkylgeSR owwheral kyl . More

preferably, R is select ed f isting of nethyl, ethyl, and
i sopropyl. [11] In another e dl%%ﬁ%@kﬁ@ﬁ drogen. 20 October 2006 WO

03/ 091236 PCT/ EP03/ 03904 4 [NR] Rlewham eachotf Rt andrRIDBi nent, each of R7 and
8 By TSPerUently My ooet, Bl AEM ok oSt pL ARt her Sbod! et
-OR9, where R9 is hydrogen, ptdw@iting @oup), provided R%, RY, R®, and R® are not
all simultaneously alkyl); or R? and R* together with
atoms to which they are attached to form
heterocyclyl, heteroaryl, or cycloalkyl; and
15 R' is hydrogen, lower alkyl, or ~OR'® (where R is
hydrogen, lower alkyl, or a hydroxy protecting
group).
In one embodiment of the present invention, there is provided:
R'is alkyl;
20 R? is hydrogen or alkyl;
each of R>, R* R®and R® is independently hydrogen, halide, alkyl, -OR®
(where R’ is hydrogen or alkyl), provided R?, R, R® and R® are not
all simultaneously alkyl; or Ra and R* together with atomé to which

they are attached to form heterocyclyl or heteroaryl; and

25 R™ is hydrogen, lower alkyl or hydroxy are provided.
[09] Preferably R”V is hydrogen, methyl or hydroxy. 'More preferably R
is hydrogen.
[10] In one embodiment of the present invention, R' is alkyl, preferably
30 lower alkyl. More preferably, R' is selected from the group consisting of methyl,
ethyl, and isopropyl.

[11]) In another embodiment, Rz‘is hydrogen.




5 hydroxy protecting group, or cycloal kyl al kyl; or R3 angb Béichag®ber with
atons to which they are attached to form heterocyclyl, heteroaryl, or
cycl oal kyl . Preferably, at |least one of R3, R4, R5, and R6 is alkyl,

hal i de, woyosnétesy, Where R9 is as defined above. More prgbeliahy, at | east
one of R3, R4, R5, and R6 is brono, chloro, fluoro, P% Eo@%met hoxy,

nmet hyl , or hydroxy 10 [14] In one ébecific enbodlnent of t he present

i nvention, t hox d R4, RS nd R6 are hydrogen; (b) R3 is
nmethyl , l?t met ho % méﬁﬁ‘ﬁ?g?"&ﬂ@ Sar"g°ﬁ§d?‘15'd%r’rs’ndfﬂ9§‘3/eﬁ?§)’| s methyl, R6 is
chl or o, an@d{%@e@agn&ﬁylare hydrogen (d) R3is chloro, R4 is et hoxy, and
R5 and R6 are hydrogen is methyl, 34 s chloro, and RS and R6
are hydroddsl . ~(f) lfi@oﬁ’étthOdimt,le@hrﬁtﬂw&yR ,andiRK5 and R6 are

et hoty. ‘“ﬁ%ﬁﬂ%ﬁyﬁ%ﬁﬁ%‘%ﬁ@ﬁﬁﬁﬁro‘ﬁigﬁ%?' TS ElERRITE ") "o omo,

and P4 anchy@®xgpeotérsidg gmep,;or c@loallylalids; dr R andRbtogd¥ervdthamidsaxy, and RS and

nyar ogen,  BReh Py aiepteeien oTad rebesehl nerodnd Ry ol R BEER: or (m Ro i s

et hoxy, andldaé.onkbf RY®*RE, ﬂfd&lﬁhyﬂkﬁgﬁﬂde Ioa-canbwhe{e EResidbfisegembodi nent RS

“i's methoxy and R3, R4 and is 25 hﬁg Qgen. | n_anot her enbodi nent,
R3 and R4 fthb"etM%‘ie P&ﬁf?rﬁbléist%ﬁéﬂtoéc‘?@ﬁe i‘Pé‘?RarlSebfa@Pébhédﬂt‘?fof orm furanyl
di hydr of urgndxyOth, | or Ragfer ably, and R4 together with atons to
whi ch t hey arexygtt% ? orc?)' x?uranyl or di hydrofuranyl. 30 Preferred

exari¥ es il ude: 2b1mtsp¢cetic@0mamemfommmaﬁv@ﬁm EP03/03904 5 HH R~

1V 1 RS R ~NR5 Jkai 6 ﬁﬂgmeﬁ}o?y %{mﬁ{“ ?rsef rlig%:ﬁ}ydr%o oound of Formula | has
d

an 1C50 a,,l, recep mjgonl S 1 Vi° ’or | ess. A second
aspect of the prese(t) i nEigtietyl, B.Fts\mdlaﬁcyﬁarﬂlwtaﬁ@Rsirehydr@geﬁguci ng a

conpound as defi ned. above, sai od. co ising.ontacting a nitrite
Cogound of the forFFSI ﬁlsmeg\ypﬁkpscﬂloro gnpciR§andqls are hydrogen; g

R3is chloro, R is methoxy, and R® and R® are hydrogen;

15 : (e) R? is methyl, R* is chloro, and R® and R° are hydrogen;

()  R%ismethyl, R*is methoxy, and R’ and R® are hydrogen;

(&)  R%ischloro, and R, R® and R® are hydrogen;

(h)  R*is methoxy, and R%, R®, and R® are hydrogen;

(  R’ismethyl, R®is bromo, and R* and R® are hydrogen;
20 0] R® is bromo, R* is methoxy, and R® and R® are hydrogen;

(k)  R®is methyl, R is bromo, and R® and R® are hydrogen; or

() . R*isbromo, and R3, R® and RS are hydrogen; or

(m) R?isethoxy, and R*, R® and R® are hydrogen.

In another specific embodiment R’ is methoxy and R, R* and R% is

25 hydrogen.

[15] In another embodiment, R and R* together with atoms to which
they are attached to form furanyl, dihydrofuranyl or pyrrolyl. Preferably, R? and R*
together with atoms to which they are attached to form furanyl or dihydrofuranyl.

30 Preferred examples include:




414 R 26 wth ethylene diam ne. D sclosed herein is & oebbadober
produci ng an i m dazolin-2- ylnmethyl-substituted aromati ¢ conpound of the
formula: 3 R® ARA H R-\ R5 2 6 said nethod conprising contacting a
nitril evoospuessd of the formula: R3 R4 CN R~ RS ~2c@mks0shdsh et hyl ene
di am ne to produce the imdazolin- Zgl net hyl - substituted aromatic.
conmpound, wherein 20 Cct ober 2006 a is al kyl, NR7RB, where each of R7
and Rs is independent hydrogen or al kyl; AR . is hydrogen or al kyl; each
of R3, R4, R5, and KX 5 | ndeperitlent | y hydrge hallddi al kyl, -OR9,
where R9 is hydr ggen, b L ANy dr oxy pr F1Q or

cycl oal kyl al kyl , %/SR1( ereiR0O/is hﬁ%ﬁge or NR'R12, where
each of R 1 a { depe gent |y ) {IN—dr a nitrogen
protecting group, row ded that R3, R4 are not all

si mul t aneously al ky oR® R3 and R4aﬁcbgeth Rh atonms to.20 Oct ober 2006
WO 03/ 091@6 PCT/ EP 3/ 0?6?04 6 which they are attached to form

het er ocycl het er ’ngPEWIO@gPWlaIléﬁﬁénlf@éﬂ%@ﬂﬁ?ﬁm%gen | ower al kyl,

or -OR's, a‘é@lﬁﬁ%ﬂﬁ%@ of ﬁbﬁyghﬁggﬂcss

A second aspect of the present invention provides a process for

producing a compound as defined above said method comprising contacting a

nitrile compound of the formula:

with ethylene diamine.
Disclosed herein is a method for producing an imidazolin-2-

ylmethyl-substituted aromatic compound of the formula:

said method comprising contacting a nitrile compound of the formula:

R} RpM
CN
v
Rl’/ RS
Lol
10 with ethylene diamine to produce the imidazolin-2-ylmethy!-substituted aromatic.

- compound,

wherein




| ower al kyl, or a hydroxyl protecting group. A third aspearOcebetdvespr esent
i nvention provides a process for producing a conpound as defined above
sai d process conprising contacting an ester conpound of the formula: 3 14
RA R | RSRI3 ~2 4 with ethylene diamine in the presence of a

trial kylalum num Disclosed hereifais a nethod for producing an

i m dazol i n-2- yhnet hyl -substituted aromatic conpound of the formula: R3 14
H R N\ 1 Rs 2 6 said nethRgRgonpr|S|n gontagti an ester conpound of
the formula: 3 14 B BamRLSN Wheve each o RyjardhReis eﬁﬁdﬂﬂhanlne inthe
presence of a trial kyl al roduce t he

i m dazol i n- 2- ylnethyl *%%&%5% %?aronatlc conpound, wherein R is alkyl,
NR7R8, where each oR? Eﬁy&mngBamgllndependently hydrogen or alkyl; R2 is
hydrogen or al kyl ; i £S5, .and s i nde y hydrogen,
halide, al kyl, 20 cﬁﬁ“gBEﬁ &)Rg% EJP?@"P x hydropen, Eﬂ?‘g @Qa . alkyl, a
hydroxy protecting gr OuR)Rgoﬁvh&MRPi%f%i&Bbbéé’d Kua } ahﬁﬁéﬂ: gk R1O is hydrogen

or alkyl, or NR'R12, where each and L ependently hydr ogen,
al kyl , or a nitrogen pr dreus pheyclogikplalkyl, pSBv;‘dhfdeR ashydggemar R5 and R6 are

not al | sinultaneously ﬁﬁﬁyérLNﬁ"‘Rm“ﬁ&g R4 Jre9el Iaq{u pith atonms to
independently hydrogen, alkyl, or a nitrogen protecting
group, provided that R} R* R’ and R are not all

simultaneously alky}; or R’ and R* together with atoms to




whi ch they are attached to form heterocyclyl, heteroaryl20 Ottobeyaoal kyl ;
R13 is al kyl; and 20 Cctober 2006 WD 03/091236 PCT/EP03/03904 7 Rl14 is
hydrogen, |ower alkyl, or -OR 5, where R15 is hydrogen, |lower alkyl, or a
hydr oxyworestoeesd ng group. [19] Preferably, the trial kpd@drssiioem i s
trinmethylalum numor triethylalumngm A fourth aspect of the present

i nvention provides a conpound as defined above whenever prepared accordi ng
to a process as defined fl t I t_invention
provi des .a conpound as 3@%%@&%@5‘5@3&2&@%&?‘8%&’ qﬁt I_?etei(?agfl k?ljh aspect of
the present invention proydellgl;andonposition conprising: (a) a
therapeutically effeqiiye,amount of conpgaseng as defined above;, and (b) a
phar naceutically ac p‘lsg%'ii@ge@a P"Fé‘?n.(ﬁ{? r’é’fq@Fe:H)I {8 hyfiREe% onpound of
Formula | in the phar nacmeirgﬁtg,ljop@m&ﬂbm&iﬁggﬂouﬁ/L receptor agonist. A
seventh aspect of the present 1nvention provideS a use of a conpound as
defined above for tAdhisd awpsstaf thepresentinyastipe piedides ¢ processfort reat nent  of a.
di sease sploffiifithy LofiBubli s WIRP IR RIS PldB% BnpHiBE chifagk kence, stress

i ncontinence, overflow I ncontinence, nctional 1 n€onti nefice, sexual

dysf unct i eiter compernd aof dhegfesnilan, and CNS di sorders sel ected fromthe group
depression, anxiety, denentia, senility, Al zheiner's, deficiencies in
attentiveness and cognition, eating, di qﬁrders, obesity, bulima and
anorexi a. Disclosed herein is also & neghod for treating a patient having a

eat pEnt with an al,yL receptor

s dgdmnistering to the patient a
g@rfound as defined above. [23] In

© one particul ar enbodi nent, Rli sease state is selected fromthe

. groups consisting of urge incontknelce, stress incontinence, overflow

i nconti nence, functional incontinence, sexual dysfunction, nasal

congestion, and CNSithethplenkedismmelie the peestiioarf a lnéalkyldupimiapr essi on, anxi ety,

denmenti a,

agoni st, wherein said nethodig
therapeutically effective apsh

senility, Disclosed herein is a method for producing an imidazolin-2-

ylmethyl-substituted aromatic compound of the formula:

R3 RI4

R H

54
i

said method comprising contacting an ester compound of the formula:

R R*

with ethylene diamine in the presence of a trialkylaluminum to produce the
imidazolin-2-ylmethyl-substituted aromatic compound,
wherein
R!is alkyl, -NR'R®, where each of R” and R® is independently
hydrogen or alkyl ,
R?is hydrogen or alkyl;
each of R? R*, R, and R% is independently hydrogen, halide, alkyl,




20 Al zheiner's, deficiencies in attentiveness and cogni t2®0Octobatimng

di sorders, obesity, bulima and anorexia. 20 October 2006 7a Yet

di scl osed herein is a method for treating a disease state conprising
urinary incontinence by adm nistering to a subject in need of such
treatment an effective anount of &aconpound as defined above. [25] In one
particul ar enbodi nent, the disorder is stress incontinence. [26] In

anot her enbodi nent, the disorder is urge incontinence. Still yet disclosed
herein is a method for t+@RY whee®d sisalhyd&fgﬂgenﬂtyllamydxbxyp:df&mgStGH ng to a
manmal in need of such treatnment ap eff of a conpound as
defined above. [28] In oﬁ@“@ﬁb‘%‘i% alky?' |’§’ ?rl 1F§Y¢i%al°fcongest| on.

1291 In anot her enbodi Megky), 6h-?JRd‘I§@rvﬂr°efeda§h§Fcff'u idr®or otitis. 20 Cctober
2006 WO 03/ 091236 PCT/ EPU3/ 03904 8 Further disclosed herein is a method

for treating sexual dysihdepsndestly hydrogomi alkd: @rinitpgenpmtentimgral i n need of
such treatnent an effectj 3 Rd_as fi ned above. [311
Unl ess ot herwi se stat ed,é‘%{‘ﬁ’épﬁ’%@@&‘aﬁg ’?‘e%&&’ tzﬂ is 5 Application,

i ncluding the specifi catéimmltaa@hstylmﬁ:aor RiangRt fogethi@ithiatangts gi ven bel ow.
It nmust be noted that, as,, S% in th?; Egﬁmf cation_and the appended
clains, the singular fofHE"hgyareatische sterecychbihggroapilipral referents
unl ess the context cleagykpaidjict ates otherwi se. [32] "A kyl" neans a _
‘monoval ent |inear or branched saturated 10 hydrocarbon noiety, consisting
sol ely of carbon anB hyalkdiand at ons, having from one to twel ve carbon
atons inclusive, unless otherw se i ndi cat ed. Exanpl es of al kyl noieties

i nclude, but are not limted to, nethyl, ethyl, propyl, isopropyl,

i sobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl, octyl, dodecyl, and the
i ke or those specifically exenplified herein. "Lower alkyl" means an

al kyl radical having one 15 to five carbon atons. [331 "Al kyl ene" neans a
di valent linear or branched saturated hydrocarbon noiety, consisting
solely of carbon and hydrogen atons, having from one to six carbons

i nclusive, unless otherw se indicated. Exanples of alkylene noieties

i nclude, but are not limted to, nethylene, ethylene, propylene, 2-nethyl




20 propyl ene, butylene, 2-ethylbutylene, and the |ike or2acbeasser9o6i fically
exenplified herein. 134] "Aryl" neans a nonoval ent cyclic aromatic :
hydr ocarbon noiety consisting of one or nore fused rings in which at |east
one ringoieseaarematic in nature, which can optional | ycipgpeswbsii t uted with
hydroxy, cyano, lower alkyl, lower 25 al koxy, thioalkyl, halo, haloalkyl,
hydr oxyal kyl , nitro, al koxycarbonyl, am no, alkylam no, dialkylam no,

am nocar bonyl , car bgn ! ] I is, fs j.po, and/ or
trifluoronethyl, u%egés@gk er’Jmaggé%l giog'g(?%d’.w gir{rpﬁgg}dg@eﬂ’aryl noi eti es

i ncl ude, but are not | i dewerdlkyh or phehgty protegtighgydup. bi phenyl , i ndanyl ,

ant-hr aqui yl, an ) J om.those specifically. exenplified herein. 30
1351 " Q/clquall kyl " dn%rtgﬁgaby’ ﬁ’gﬁ@%?%ﬁﬁ?‘]n}}?l 'ﬁﬁg?eé}fyi%\“émgﬁlt%r ated, carbocyclic
noi ety comrsitigtialmginofn. one or nore rings preferably one ring of three to six
carbon atons, which can opti on?.l | y be substituted with hydroxy, cyano,

| ower al kyl, | ower R%]%%Pe‘ftlﬂ B REent ipygngon provisiss & GPmPRRdAd Xy al kyl |

nitro, al WefiedabbRryilenevdd pfepheBatcodfifbio MEPLQ3E SRR dfalL EPO3/ 03904 9

am no, al kyl am no, di al kyl am no, am nocarbonyl, carbonyl am no,

ami nosul fonyl,  sul fdHh 28peH 6f the @resenttinventieroprovidesyomponnéss ot her wi se

i ndi cat eddefﬁgéagptl,‘g%sgfmed%ﬁlleﬂal kyl noieties include, but are not |imted
to, cyclopropyl, cyclobutyl, 3- ethylcyclobutyl, cyclopentyl, cyclopentyl,
cycl oheptyl, and t hé siitkespeet af teqeessnigipeitibn prividgs exempsitfioned her ei n.

"Cycl oal ké(&@“(s " nmeans a radical -RaR6 were Ra is an al kyl ene group and
Rob is a cyclo yI group as defined herein, e.g., cyclopropyl nethyl,

cycl ohexyl propyl, Cy cd ebexatticAtyBfebiWe RERaN I r those

speci ficall ¥ exerrg‘?i fied hgr ei nb)@fo [ 36] ﬁﬁtﬁf@%@&%{hﬁaﬁ%ﬁﬁg@an aromatic
car bocycl"?bé’ ‘?i@P‘éty having one or nore rings incorporating one, two, or

t hree het eroat ons ef . rem ni trogen, oxygen, or sulfur
pref erabl y oxygen) E)Cr\/)vi t%@ﬁ%ggggﬁﬁgﬁ%%gmwfhe het eroaryl can optionally
be substi Iébl ed wi t Rrefeyahlyythe companml of IFommula Binkld phaheagiticakl koxy, thi oal kyl ,
hal o, hal oal kg,l_, hydr oxyal kyl , nitro, al koxycarbonyl, am no, 15 al kyl am no,
di al kyl anfioHBROSLAR 1§ ear IS6FRPL 228RiFhony| ami no, ~ami nosul fonyl,  sul f onyl ami no

and/or trifluor Omtﬂgé‘”e“ﬁmsfﬁfiﬂ%@?‘%‘égn?%Je&doinﬁgé‘gﬁ'iﬂa%gggégs of heteroaryl

noi eti es include, but are not m lyl, thiazolyl,
pyr azi nylcomprimghisaleiined dbavefoy the nusmasatiph of pytelidhmytt forpté Redtingyt |
i i nolj . . b t hi.oph |, .b t hi ranyl ,
Ib:ﬁgiu'm'ng éjzfg?ﬁbﬁe?segglﬁétgi gé‘%lo I rf(a)QszOconlmsOtPngeorlege mc%rr]l%igencle,os?r%ss y
incontinence, overflow incontinence, functional incontinence, sexual dysfunction,

nasal congestion, and CNS disorders selected from the group depression, anxiety,

dementia, senility, Alzheimer’s, deficiencies in attentiveness and cognition, eating
disorders, obesity, bulimia and anorexia.

_ Disclosed herein is also a method for treating a patient having a
disease state that is alleviated by treatment with an o receptor agonist, wherein
said method comprises administering to the patient a therapeutically effective
amount of a compound as defined above.

. [23] In one particular embodiment, wherein the disease state is selected
from the groups consisting of urge incontinence, stress incontinence, overflow
incontinence, functional incontinence, sexual dysfunction, nasal congestion, and
CNS disorders selected from the group depression, anxiety, dementia, senility,

20 Alzheimer's, deficiencies in attentiveness and cognition, eating disorders, obesity,
bulimia and anorexia.




- reaction con

20 benzot hi azol yl, benzopyranyl, indazolyl, indolyl, isdmdebydr2006

qui nol i nyl, isoquinolinyl, quinuclidinyl, naphtyridinyl, and the |ike or
those specifically exenplified herein, preferably furanyl. [37]
"Heterocyclyl"” nmeans a non-aromatic, carbocyclic noiety, consisting of one
or nore rings preferably one, incagporating one, two, or three 25

het eroat ons preferably one (chosen from nitrogen, oxygen or sulfur
preferably oxygen) within the ring noiety. Heterocyclyl can optionally be
?]u:osti th ultedI \li\n It h hh)éfh’t@i@ﬂosfcblfﬁalf@mis!aQﬂ&hocﬁ{oE}fhatinng\g@Jeasiﬂsk'z&)(y, t hi |OE| Ikyl_,

al o, hal oal kyl ., /droxy- al kyl, njtro, alkoxycarbony am no, al kyl am no,
di al kyl an‘icﬁ’&‘?%ﬂﬁg Hé’éﬁif liApnence by adgHnistaring 9 2 sihieriga drsdiRch sul f onyl ani no
and/ or tr itfchianPaEédttive MALES of PlboRionRA W &Sinkdabsat ed. Exanpl es of

het erocyclic noieties include, but "are not limted to, dihydrofuranyl,

mor phol i ny[#3] pi per aln awp partipilgreamibgdiment, theylisouler istress incovtgenehy dr opyr anyl ,

t hi onor phghjnyl, angd the |ike . .or osg specifically exenplified herein,

pr ef er abl iﬁgi hydr of glraé‘ @‘F’.C"g’ﬁd’&"f‘g@’érﬁ?&’%ﬁs‘s%‘B%"Fé@?[’ﬁ%a PCT/ EP0O3/ 03904 10
[38] The terms "hal og@ilyet dRk6losddHetHE1s aFh&hoBRH rkding heAROGRadkoY herein and
refer to fluoroq, brono, chloro, or iodo. [39] "Leaving group"” neans a group
with the rAyAdrigistedns o mapapl iy needefsuchireagmenten effectivp a@owtRéei ¢ or gani c

chenistrymmhﬁ@undéyhdﬂﬁygﬂgQagroup di spl aceabl e 5 under substitution
I

itions. Exanples of |eaving groups include, but are not

limted td28lhal ogenlncak kmbediment, the disaderdsmdsarephgestion. such as

nmet hanesul fgnyl oxy, , et esul .o X thi onet hyl nzenesul f onyl oxy,

t osyl oxy, ﬁa!ﬂd t hi en "l%%?r eﬁﬂé‘l’%ﬁ{ﬂ%5?#?#%9135W?1M%%q9@ﬁ'al 'y substituted
benzyl oxy, isopropyl oxy, acyloxy, and the like. 10 [40] "Protective group"
or "protecting group” nmeans a group which selectively blocks one reactive
site in a multifunctional conpound such that a chem cal reaction can be
carried out selectively at another unprotective reactive site in the
meani ng conventionally associated with it in synthetic chem stry. Certain
processes of this invention rely upon the protective groups to bl ock
reactive oxygen 15 atons present in the reactants. Acceptable protective
groups for alcoholic or phenolic hydroxyl groups, which rmay be renoved
successively and sel ectively includes groups protected as acetates,

hal oal kyl carbonates, benzyl ethers, alkylsilyl ethers, heterocyclyl
ethers, and nethyl or alkyl ethers, and the |ike. Protective or bl ocking
groups for carboxyl groups are simlar to those described for hydroxyl




20 groups, preferably tert-butyl, benzyl or nethyl esterX Oftdbdr2086trogen
protecting group” nmeans a protecting group that refers to those organic
groups intended to protect the nitrogen atom agai nst undesirable reactions
duri ng w@nidveisec procedures and includes, but is notetiEPi@mdsso, benzyl,
benzyl oxycar bonyl (carbobenzyl oxy, @BZ), p-nethoxybenzyl oxycarbonyl, p 25
ni trobenzyl oxycarbonyl, tert-butoxycarbonyl (BOC), trifluoroacetyl, and the

ke, 1U71s pref ernagbpaiagsos hidsris BEuRk (SBikafS iiuiam no- pr ot ect i ng

group because of the relative ease of renoval, for exanple by mld acids

in the caststnctmmdy adnynistering fofa manwaldameed ofshch trattgnt poefiéctive c acid in
et hyl acetgtfnt O a ¥ %@A@/&ehﬁewwgenati on in the case of CBZ. Suitable
nitrogen protecting groups are well ~ 30 known to one skilled in the art.
See, for d3¥Hnpl e, PolesatliensisGrtatagshd foll@viggtems usBgitthissi s, 3rd edition,

T.W G ee nd. P..G.M. ts hn Wley. & Sons, w. York, 1999, which is

oo por at ST RRioh et jng b Spesitatoning linth, BV dhe T BORRE e 2006 WO

03/ 091236 below. ERGGst B3A64d thit, af vked in'thly sPeifivatioh @hLHb bflndHdQims,MeaNs a

protectin other than alkyl, thatﬁgr eserves a hydroxy group that
r

gr‘ou ! [T 1Y 5 < H
ot her wi seqbﬁww&s@%dﬁu@d asg “ther inglude plurpbraferents yndess thegpaiextsSyi t abl e
hydr oxy- preRag¢ BicfAts @fhieHAs:, | ncl ude ether-formng groups that can be renoved
easily after conpletion of all other reaction steps, such 5 as the benzy]
or the tril33fl group*Bkxli owansiaynengbelenttigeas @r branchhdsaturgbdény! ring. O her
sui tygbl e - cti.ng: qr i t et rahydr r. .. silyl,
ri APyt sty oo e braak e R b R 1 BT M R b o)
pr ot ect i n@ngtodwplye asrborvedrhs inkbusive) uhlessonkersise indigted NExdnepladrcof. See, for
exanpl e, the, above .incprporated Protectjve G.oups i.n Organic Synthesis,
3rd editid ,_W?WGS@@\_&?@&&W ot imifpd tomtfiitlsethy PP XiFaRyePEL Sons, * New Yor k,
1999. . [ 43JisobldgRERLIRE] toHLbuT, perttAPA-RESL 0 dodRFNIALPHIR R HosPY Whi ch a
protective g[ou]{l) is renmoved after the selective reaction is conpleted.
Certain [spestically Gemplibeddwreiny Isavepallsyld means aowniky! udicelhevidgens o t hei r
con\{gni.enqﬁﬁggca;b%}l%&jnyse ease of renoval. Deprotecting reagents for
prot ected hydroxyl or carboxyl groups 15 include potassium or sodium
car bonat eq433]l i t hi urftAlydenaX neens adiedlaw lindat or lealchéd sansated zi nc i n net hanol ,
acetic acid, trifluaroacetic acid, palladiymcatalysts, ,or_boron
tri broni d&YIQHY &“HE"‘F‘W’I@PS‘FH‘E]SO]!"&WJF?I_ ma@ﬂwﬁmgm Q}éﬂ% ia‘@?g fr?”ﬁe_rt sol vent "
means a Sohy R/ix ¢t inclSIVE unfefCothGRTtE iddRiard OFxdriifles' @ alkyleRd Deing descri bed
in conjunction therewith, 20 includi n? for exanpl-e, benhzene, toluene,
acet oni t r imaseties mcluge\putasé uotdimitef|ta\methylene,

- 20 propylene, butylene, 2-ethylbutylene, and the like or those specifically exemplified

ethylene, propylene, 2-methyl-

herein.
[34] “Aryl” means a monovalent cyclic aromatic hydrocarbon moiety
consisting of one or more fused rings in which at least one ring is aromatic in

_ nature, which can optionally be substituted vﬁth hydroxy, cyano, lower alkyl, lower

25 atkoxy, thioatkyl, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino,
alkylamino, dialkylamino, aminocarbonyl, carbonylamino, aminosuifonyl,
sulfonylamino, and/or triflucromethyl, unless otherwise indicat;ed. Examples of
aryl moieties include, but are not limited to, phenyl, naphthyl, biphenyl, indanyl,
anthraquinolyl, and the like or those specifically exemplified herein.

30 | [35] - “Cycloalkyl” means a non-aromatic, preferably saturated,
carbocyclic moiety consisting of one or more rings preferably one ring of three to
six carbon atoms, which can optionally be substituted with hydroxy, cyano, lower

alkyl, lower alkoxy, thioalkyl, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl,




di met hyl f ormam de, chl orof orm nethyl ene chloride or di chOcwebatiiace,
di chl oroet hane, diethyl ether, ethyl acetate, acetone, nethyl ethyl ketone,

nmet hanol, ethanol, propanol, isopropanol, tert- butanol di oxane, pyridine,
and theyld ¢&o12 Iess speC|f|ed to the contrary, the SQIMeM®Ss désed in the
reactions of t e present 25 invention are inert sol vents (?4

"Phar maceutical |l y accept abl e" means % hat whi ch |s useful in prepari ng a
pharmaceutl(:al opposition that is ge nont and neither
bi ol ogi calﬁ‘%}n?réﬁ‘yg%% aha@é! amwegmwa%l go"é( aarg?ﬂy ARIB AT Eaﬁchh is

accept abl eulfbBflanyigd Sid/d?ittuofomitY1] uniss BHERse RRGIRC Elhhgd] ofuse. 30 [46] .~
Phar maceutically acceptabl e salt's" of a conpound nmeans salts that are

phar maceutdyelaplkyl maietispingbide bubgre geflintted theydomopyhrraclobidyl, bossess t he

ml uge: S0V SRR b6peRiliytanofh st BePLABrE 30T M 2 d 2dai i on

salts$ forrnpebxﬁc’ailyeicanqﬂi@emhareia.ci ds such as hydrochloric acid, hydrobromc
acid, sulfuric acid, tric. agid hosphot .G aci d, andthellke or forned
with organic acids sQ?’c?l‘P Q‘é’ﬁlg‘égtr?@ngﬁaagaﬁgréﬁe%%gl kanplkYsE o, benzoic,
canphor sul rgup a@ldm@wh cy@lbhlkylcgr@\ﬁﬂéﬂ»deﬁﬁeﬁ%eﬁﬁﬂkEOEyc éﬁfp'yﬂnetﬁ}‘-lma“ c acid,

gl ucoheptonic 5 acid uconi c acid | utam c aci colic acid,

hydr oxynarﬂNP]@h@‘Yh’é?Pdl 3zcycln19fz§b'b3cy@!1wh%wb|aﬂ@>m@ka@r those|sm9tfi<=élham d, maleic
acid, malig dﬁﬁ% l[onic acid, mandelic acid, methanesulfonic acid,
muconi ¢ acl tnhal enesul fom c acid, propionic acid, salicylic acid,

sucdiOni ¢ da6ld, tart‘élﬁetcroay:ll”meWMrMmeﬁmliEMEMaving chewt hyl acetic

~acid, and the._like; 10 salts f Ldic oton present in the

par ent - corus raed Bipesh one i o B R REHY B BASET BT RaT et a
ion, an alfigmh hieg@psty@en, @NsulfF prefotabil dNYge) WithRithe SOmeRONKY, Makes Wi th an
organi ¢ or, i norgani ¢ base. Acceptable aorganic bases |nclude

di et hanol differreryl samentignaliz bs substitutgs; with ]md[%&’rﬁY?\@a lower alkylnloWer ani ne,
t romet ham C | | ude 15 al um num
harm i qmaamﬂehdarw %&mﬁﬁp@%@@b& 1, Rt GAR) g gp atn o)

hydr oxi de, CI um oxI de | um dirum carbonate and
sodildm hy_mlk)&amiao, d[ali@]anﬁh@ amiretaboryd, Cptbanﬁawmtammsmfowbcept able salts are

e s i RS B R Rt e 201
aci d, sodi htt&oapﬁhmﬂeyiﬁibluﬁﬁlbuﬂ dighotdinired to, Afidasat)],rorgieyl] thiaxol148] It shoul d
be unders tp%?a%hfyp %’Elop%lenyl rf?nfag)rflegﬁgnsyl ; ())mgmg?lr crlrtﬁr(l:oehlrjlg'll ?s%clp.luzolmyl
benzofuryl, benzothiophenyl, benzothiopyranyl, benzimidazolyl, benzooxazolyl,
20 benzothiazolyl, benzopyranyl, indazolyl, indolyl, isoindolyl, quinolinyl,
isoquinolinyl, quinuclidinyl, naphtyridinyl, and the like or those specifically
exemplified herein, preferably furanyl,
[37] “Heterocyclyl” means a ﬁon—aromatic, carbocyclic moiety,
consisting of one or more rings preferably one, incorporating one, two, or three
- 25 heteroatoms preferably one (chosen from nitrogen, oxygen or sulfur preferably
oxygen) within the ring moiety. Heterocyclyl can optionally be substituted with
hydroxy, éyan'o, lower alkyl, lower alkoxy, thioalkyl, halo, haloalkyl, hydroxy-
alkyl, nitro, alkoxycarbonyl, amino, alkylamino, dialkylamino, aminocarbonyl,
carbonylamino, aminosulfonyl, sulfonylamino and/or trifluoromethyi, unless
30 otherwise indicated. Examples of heterocyclic moieties include, but are not limited
to, dihydrofuranyl, morpholinyl, piperazinyl, piperidinyl, pyrrolidinyl,
tetrahydropyranyl, thiomorpholinyl, and the like or those specifically exemplified
herein, preferably dihydrofuranyl. |




acceptabl e salts include solvent addition forns (solvate3) Oeoberd®sal forns
(poI ym)rphs) as defined herein, of the sane acid addition salt. [49]

"Sol vates” means sol vent additions forns that contain either 25

st oi chi QFkLhbGsP" non stoichionetric amounts of solv m sconmpounds
have a tengency to trap a fixed nolar ratio of sol v?rﬁrmrl;o ecules in the
crystalline solid state, thus forman a solvate. If the solvent is water
the solvate formed is a hydrate, t he sol vent is alcohol, the solvate
formed is BBl al cohoiThe @msl—i;}’ébéﬁfb@‘é ‘@hd? orerisgd iperehragaaBlidiesstit i on of one or

more nol ecﬁd«g@feptgﬂgg;oef,mmotgm&g%rgydot he 30 substances in which the water
retains its nolecular state as H2 such conbination being able to form

one or norB%hydr at e L§asig gtaupdbuheany'a gooup vyithaheimeagiingreavestienaffiar macol ogi cal | y
I nact i ve o) c Fm.o ound whi ch mus abolized in
Vo g dssosfRl vt i Ghic ERERE 3T ol Bofrb B gBREPE 31 001 256

PCT/ BP03/ Qﬁﬂ%uﬂlﬁlmtfdnueadﬁomﬁonéiﬁamamb&s af 1sauitjgegbupd iricktide, ddtarai strati on

into a phar coI IIy ive e active formof the conpound in
order to HE t%héa%ga e‘%ﬁ&’?@?ﬁ%ﬁﬂi’@aﬁ“@ﬁect Prodrugs of a

conpound %etﬁﬂ{eﬁmfoﬁ 1bx>cema.l;@umfn%§ Qﬁomxthrmaizéaégmngegy or more functi onal

group(s) present in"the compound For nu In's way that the
~rodi fi cat i teslexy. &Whlb@fl@we @lqphomhmwtoxvmnnemaélasebstlh@drbammy, conpound.

Pr odr ugs |lggﬂr§ggox§,yﬁgﬂgg onylggr mula | wherein a hydroxy, am no,

sul f hydryl group in a conpound of Fornmula | is bonded
to Hny gr[@dp that Chntebtwecgrc&@ved“prastectmggrdup” megeagraipevhidche free hydroxyl,

am no, sul car boxy, or. carbon p respectiv Iy Exanpl es of
prodrugs |§?LEF%‘5’L‘YM sﬁmrea‘ﬁﬁeﬁlgtlnlal‘?ﬁ%ql@ﬁcq al Cermpng s Cé‘tga dacet at e,

- di al kyl am dhemgear hd@®n cdrtteiRE out SRAKRNA: Bothed uhgraite@@vea&@umﬂz oate
derivatives) and carbamates of hydroxy functional grou

N, N- di et hplteamessing|cpnveationaliy asseciated widlkiy in synthetiq thaaustrg{ Emn (e.g. ethyl
~esters, acetyl), N
Manni ch b sr gés}géeggﬁﬁisr}&\%g%%n?g%é%ﬁg oﬁ%ﬁgesg@f"ﬁ sé?n“r?}c'(}? aér@e 22 rég'fl gr oups,

‘oxi nis, 15ataroeprasest inklet redctantsa A captable @steetive gofupkfer eladwliand al dehyde

functi onal URS 0 of, Formul,a | i.k [ 511 The
“prodrug caﬂgﬂ(g ﬁ’é(fl%%llgr ng”ﬁgﬁ’dp%v%g‘af’ﬁdlsﬁ??ess&’ﬁﬂ Bselif’ﬁlﬁyptlon after
absor pt i onincl@des@toups pidRGled h@aceuafee ‘haldkikbIdaeddnires, BARYI stBrD sleytsisyl f or  many
conpounds primarily 1n the liver, alnost all other tissues and organs, 20

especi al | yethai® hF@W@YCI)éF@e’éb*}"Q n@e(t)hyég;q;llg,ylg@prsv@dﬁpq{&cedggqt@ggc &f metabol i sm

Prodrug blocking groups for carboxyl groups are similar to those described for hydroxyl

20 groups, preferably fert-butyl, benzyl or methyl esters.
[41] “Nitrogen protecting group” means a protecting group that refers to
those organic groups intended to protect the nitrogen atom against undesirable
reactions during synthetic procedures and includes, but is not limited to, benzyl,
benzyloxycarbonyl (carbobenzyloxy, CBZ), p-methoxybenzyloxycarbonyl, p-

25 . . nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), trifluoroacetyl, and the like.
It is preferred to use either BOC or CBZ as the amino-protecting group because of
the relative ease of removal, for example by mild acids in the case of BOC, e.g.,
trifluoroacetic acid or hydrochloric acid in ethy] acetate; or by catalytic
hydrogenation in the case of CBZ. Suitable nitrogen protecting groups are well

30 known to one skilled in the art. See, for example, Protective Groups in Organic
Synthesis, 3rd edition, T.W. Greene and P.G.M, Wuts, John Wiley & Sons, New

York, 1999, which is incorporated herein by reference in its entirety.




forms of conpounds may be utilized, for exanple, to inpriv@ctober 2006
bioavailability, inprove subject acceptability such as by masking or
reduci ng unpl easant characteristics such as bitter taste or

gast roi‘@bqj%{)é'l?ﬁl irritability, alter solubility suchP ﬁﬁr&%%i nt ravenous
use, provide Tor prolonged or sustained rel ease or deflvery, 55 i nprove
ease of forrmulation, or provide sitblspecific delivery of the compound.
Reference to a conpound herein includes prodrug fornms of a conmpound.
Prodrugs e describslEoxyproeetingesens memsarnraestinggrouprair 88i gn and Dr ug
Action, by, i ' ) , @ | 1992, Chapt er
8 " Prodrualks@é%gﬁ%:r ugsaﬁig}lg‘b\%?@ﬂg;@f@ﬂﬁé%%ﬁu@%% ;d g?‘gar%“of Pr odr ugs,
edi ted by daemial rBastiduga HuilablEhsleanyeprotSing moaps dwintieettarforni®B5; Desi gn

of Bi ophar i P ti r .Pr odr and. Anal o Ed. by E. B.
'Roclhel,o Arr? @%gtﬁﬂa?%gre ﬁ%rg‘ge{%{l F%:Sglﬁ aﬁgggﬁggp%ﬁtf’all@%ﬁ FR 088?313318%; and )El)r ug
Del i dery Ssliechenzyl erithe trhyl gioup. opflodallasabstifrelion theidiphonyl fige CeherOxf ord, 1980.

20 Cctober 2006, WO 03/091236 PCT/ EP03/(03904 14 [52]."Subject" neans
mamal s arf’&“%’gﬁhwr%tw%ﬁ?&?%‘“ﬁ]ﬁ%@trg‘#ﬁ’??ﬁ‘@ﬁﬂe?lya“atnﬁ’g'l%mml ia class

~ i ncl udi ng, etRpbroBfY, ahd tt AIM gicklp. SHEBRGYIRYP profdiBy \z:BisTRIGS Such as
chi npanzees and ot her apes and nonkey species; farm aninmals such as

cattl e, hdmews o ejsskifed wahe yt. Spadfosciammple, depbeveiincomeratedl s such as 5
rabbits, ; .S : ' [ iLn nts, such as
rats, m cgﬂgéé’h‘%qgﬂ'f?ﬁté’goﬁag‘g?y g’tr}\’%rl}t’/ ﬁ@%@&’éﬁ'@?&%ﬁ 8%'% ol?'aho'n- manmal s

i ncllide, DWotsaiobn Wokey & Soms,thNealv York, H199ds, and the |ike. The term "subject”

does not ote a patticul.ar, age or sex. [53] "Therapeytically effective
amount " nggﬁs an a f°“_(‘5‘1“°’é %Og%%%ﬁ_ﬁdmﬁ%ﬁta,l’_r%@ y stered to a
subj ect f Qlotbdtivd ionf iskedlbicdaner th slRtive RactivH i dopipRifdd. icengh f ect such
treatnent for the disease state. The "therapeuticCally effective anmount”

wi || vary RIpRiYE BIYPOHaY brpreferipshrmstothers dustodhein coneenigarany reletiveat ed, t he
everit t i i of the
cubj ect ) PotiefinaE Wnddchis fllperkir HIBCANIVESLTH SRRAMS OF | 10

at t dddi ng indeleqmtassium dbsodairecarbvantys, hitkdah hydroxide in aknboliztsblatiodsact ors. [ 54]
"Phar macol ogi.cal ,effect’ as d herein . encoppasses effects produced in

the subj MR GietaRgl %ets e P IOACRIS Apigh B R SEYetkar BT | 1 one

pref erred apdaatieN®althe likephar macol ogi cal effect nmeans that disorders or.

synptons of the primary indications or primary indications itself of the
subj ect bdffg tr eat daerberaaniesobyeatyon{iaert selyensimeans a solvint neduced. For

. exanpl es, uﬁd&hﬁ’é%ﬁgb%fﬁﬁlreﬁiigﬁﬁéing described in conjunction therewith,

20 including for example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N-
dimethylformamide, chloroform, methylene chloride or dichloromethane,
dichloroethane, diethyl ether, ethyl acetate, acetone, methyl ethy! ketone, methanol,
ethanol, propanol, isopropanol, fert-butanol, dioxane, pyridine, and the like.

Unless specified to the contrary, the solvents used in the reactions of the present

25 invention are inert solvents. -
{45} “Pharmaceutically acceptable™ means that which is useful in
preparing a pharmaceutical composition that is generally safe, non-toxic, and

neither biologically nor otherwise undesirable and includes that which is acceptable

for veterinary as well as human pharmaceutical use.
30 [46] . Pharmaceutically acceptable salts” of a compound means salts that
are pharmaceutically acceptable, as defined herein, and that possess the desired

‘pharmacological activity of the parent compound. Such salts include: '




woul d be one that results in the prevention or reducti on2®October?BO§
indications in a treated subject. [55] "D sease state" neans any di sease,
condition, synptom or indication. 25 [56] "Treating"” or "treatnment" of a
di seaseysf@h§iaincl udes: (i) preventing the disease stabeuiinfy, causing the
clinical " synptons of the disease state not to devel Op 1 n a subject that
may be exposed to or predisposed td2the disease state, but does not yet
experience or display synptons of the disease state. 30 (ii) inhibiting

the disease state, Reidadditignsaliyforged with iesgatiopridsuctogs hydieehleiic ease state or
1 Cllni Cia, RYdRBMR ackl sufulib hei St YR DbRROA AERMR Bt BkEor |- €, CAUSING

tenmporary or ‘permanent regression o ease dtate or its clinical
synpt oirs. eonadwidhergandosids swh B3R bRidpbaRETEmIHORIE 88 (enddic, [57] "a,

adrenergic tors" . "a A adrepergig receptors" (previousl known as

"a, c adr en%#éﬁ%r?t}lg)gg&cglr %m}c,ac%a?etﬂ?negﬁﬁ’@ﬁtgﬁ 1%"@8%%%@&?%0‘%"&)3{% adr ener gi c
recepst or s"achl; gliednicabid; gRitghic adié, Gbyrbli¢ &cid, W&6gnhpht6it adiarngeabl y with "a,
adrenoceptor,s”, "al A adrengceptors” ('or evj.ously known as "a,c adrenoceptors
5 recept or}§"d5°,"y°t5‘f”i°f“l§8¥°_é" clégt?cﬁc‘éj’* maleie pRidamplicrs e pelonicacidy a,

adr enocep! irielic aokd HRehsKMbilo adinlcanit fid 2OALREHRsARAORA N Lo the seven

menbr ane- spanning G protein receptors, wh under physiol ogi c conditions
‘medi at e varPRoRc agdisalipylic pad, suesiapfric tarfaric adid ptoluenesulfonicadd, peri pheral
synpat hetitﬁm@ﬁxﬁd/féﬁ’éfﬁa?i\ﬁsénﬂ%etlh{eo&gh the binding of the catechol am nes,

epi nephri ne and norepi hephrine: Exanpl es of 10 physi ol ogical effects
medi @t ed by "a, adr sabefepiedndén amaridiciErotoh present i thoparkntbmpahndt o, control of

bl ood pressure, qglycagenol ysis, growh.and hypertraophy of cardiac
myocytes, %‘5_?&*#&3[%?&3%18?%&1% e@r’iaﬁ\é\ﬁ‘?l_‘f"reﬁ%lo,};' @ﬁﬁf‘aﬁﬁ"eg‘ﬂr‘?‘k@’ O 58] The term
"a, adr enem@hénih@f & 6F codkiMardd Hithuh @ebahiof [eRRARE Bak! Xcceplabll "2,
adrenoceptor subtype" refers to a distinct nenber. of the class of a, 15

" adr enoceptBgagic asdsduqlude digthprplamine; ethanolaminey Novethylglkeamine.as a, c), al), a, D,
or alL reg o _ 1.SEi.DgHl ed on

di fferent ietg %ﬂ%‘“ﬁ%mg? %#ﬁé@gfﬁ@?“ga%gﬁt%zﬁdrg@‘ﬁ%g%g‘é%ﬁ“%st :

oxynt az ol dlureinum hgdivkide, aalkcagoinidsixide, pitBdildithydrodidesediunl carbionaste . Fur t her nor e,

t he genes agl\aco i n% %he a, A (previously known as a,c), alit, and alD

subt ypes HRISOBUBRYFOGAC: oq” and cl oned. The 20 existence of an additional

~subtype, tjag] at |. -FE¢ RORAEA Fhak@ERMiANY BdtBANEsalth 8% tRERNs formed

from acetic acid, hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic

- acid, phosphoric acid, tartaric acid, citric acid, sodium, potassium, calcium, zinc,

20 and magnesium.,

[48] " It should be understood that all references to pharmaceutically
: écceptable salts include solvent addition forms (solvates) or crystal forms

(polymorphs) as defined herein, of the same acid addition salt.

[49] -“Solvates™ means solvent additions forms that contain either.

25 stoichiometric or non stoichiometric amounts of solvent. Some compounds have a
tendency to trap a fixed molar ratio of solvent molecules in the crystalline solid
state, thus forming a solvate. If the solvent is water the solvate formed is a hydrate,
when the solvent is alcohol, the solvate formed is an alcoholate. Hydrates are
formed by the combination of one or more molecules of water with one of the

30 . substances in which the water retains its molecular state as H,O, such combination
being able to form one or more hydrate.

[50] “Prodrug” or “pro-drug” means a pharmacologically inactive or less

active form of a compound which must be metabolized in vivo, e.g., by biological




proposed; however, the gene for the alL adrenergic recepi®@Ocob&i200e has not
yet been cloned. [59] The term" specific al adrenergic receptor" as used
herein, refers to a distinct nmenber of the group or class of

adr eno whi ch may be selected 25 fromthe hu reviously
known 2‘29@%@236 alB, atc, and a,,, adrenergic receptors. %jf?gégred speci es
from whi ch may be derived or isolatél al adrenergic receptor subtype

pol ypepti des, genes encoding and a, adreneng(;c receptor subtype, and/or

cells, ti S@H@%Ofﬁﬂﬁ’nﬁﬁ»d’éﬁsw@ﬁ%{taﬁ%%ﬂm&tmﬁ%l a prgrreacalogisdlveastygyyi ¢ recept or
subtype 'd?%dfgé‘ctlbymsofﬁﬁ‘ébﬁlﬁo%nggx} m;dgptgl R ned L §lshigy and the like. A nore

30 preferred species | renergli c receptor” neans the
specific @hamcehglcaipffoﬂ Pe»dpxgegéaa@bmpmundwﬁmslaﬁ ca;ﬁ:mq:sqpawdby notably in

the liver br.al ,cort t ober /091236
ber EPos) (BOB 8 gont B mb R iRl Bhe) ERLH & ore @R T B S o, o+ e
spi ndl corid ,suolﬂux@dythatrlm rmhﬂidaﬂut(s) rﬁdy&@d@ﬁﬂ&lﬁhhﬁblt@remwmﬂ&r@m ginating in

t he pontlne mct lgﬁiff gairFe zl]!lmadto be involved in the
regul ati orf® H’POB‘T ugsd yde GAmpqued§ ok Eogpilia d pvhergin Al dROX K@i | e, such as a
conpound, salfiyddl caﬂibx?o?éh?&fdﬁ?l @9&;5 M@ Bmpotid R FORIIPNSborldbPdo €nhances the
activity of anot | ecul receptor site. [62] "Trauma" nmeans any

wound or a8y §rapp tflﬁﬁmctemdpn m@.@eregqngqate ths Gegiydroxal amio.and/ or chroni ¢
pain, infl . s of the
urinary trgg{:}ci éﬁﬂﬂﬁg% %"ﬁ%”l{ﬁw&%ﬁ’%@@gn eagkggﬂpf?)ﬂ'vﬁg?% syrrpt ons of the
urindry t rtmcare nnﬁmdttmeestpm{hglaogate, dtdihﬂgamoadatatemefom‘ram,ar y tract. Exanples
of urlnary ct di.sor der | yde, . but agre. not ed to, incontinence,
beni gn pr d%P F'té’s ﬁg‘)ﬁ”@?ﬁ%ﬁ %E&—bvatl‘ﬁu)o@gz&?rbwges ‘?fg?'érﬁ%r hyperref | exi a,
~.outlet ob%ﬁdﬂﬁhalgfbupy(elgﬂﬁfrl\yd:‘rrreﬁqu@fwuyl) R§ers léftaaboxslrﬂuﬂ@royal Br@PECY,
overactive bl adder, pelvic gq.nesenm tivity, ge incontinence, urethritis,

15 prost at eayﬂhxdest%ryqu’rph@m@t WW(N'BFE&%W‘WS&S@S Pepeehtl). Brty, and the
like. [64IMalhichaass, %ﬁf@a%gsaaﬁaggdtnﬂﬁ&fésm nd hﬁic n'afr;%{;lﬁ)btc{xﬁﬁés" or "urinary

tract disease states" or "urop used 1 nterc 1y With "synptons of
t'he Wi naragetalsyketals, andecanl dstees qf&ethmdsmgd eldeliyde Gesstional grompsin i nary tract, or
dysfunctlon of ri r | adder..smooth muscle or its innervation causi ng

di- sor der ed°0PP 9P€?%ﬂuggem@ﬁjhe2‘8‘ ®voi ding. Synptons of the urinary tract
include, Hsi1] are nofhd ;;rﬁﬂrhgéhnthé,me@bﬁﬁz’é@tﬂefb@e aﬂ%xﬁﬁ&ﬁﬁur{r@ so known as

~det rusor h)éper activit outl et obstruction, outle
R absorption, after absorption, or at a specific site. Although metabohsrn occurs for

- many compounds primarily in the liver, almost all other tissues and organs,

20 especially the lung, are able to carry out varying degrees of metabolism. Prodrug
forms of compounds may be utilized, for example, to improve bioavailability;
improve subject acceptability such as by masking or reducing unpleasant
characteristics such as bitter taste or gastrointestinal irritability, alter solubility such
as for intravenous use, provide for prolonged or sustained release or delivery,

25 . improve ease of formulation, or provide site-specific delivery of the compound.
Reference to a compound herein includes prodrug forms of a compound. Prodrugs
are described in The Organic Chemistry of Drug Design and Drug Action, by
‘Richard B, Silverman, Academic Press, San Diego, 1992. Chapter 8: “Prodrugs and
Drug delivery Systems” pp. 352-401; Design of Prodrugs, edited by H.

30 Bundgaard, Elsevier Science, Amsterdam, 1985; Design of Biopharmaceutical
Properties through Prodrugs and Analogs, Ed. by E. B. Roche, American
Pharmaceutical Association, Washington, 1977; and Drug Delivery Systems, ed.
by R.L. Juliano, Oxford Univ. Press, Oxford, 1980.




insufficiency, and pelvic hypersensitivity. [65] "Overactd @etdbbezimer " or
"detrusor hyperactivity" includes, but is not |limted to, the changes
synptomatically mani fested as urgency, frequency, altered 25 bl adder
capaci t wg d3§Q54 | nence, micturition threshold, unst a%ﬁﬁbﬁrﬂﬂﬁr
contractions, sphincteric spasticity, detrusor hyperreflexia (neurogenic

bl adder), detrusor instability, an *the |ike. [66] "Qutlet obstruction”

i ncl udes, t is nof limted to, benign prostatjc_ _hypertrophy (BPH),

ur et hr al sl?h cture dubiest aneapg mamaa SI%@\P‘PQ"@W&FeMaWﬁ‘PW?ty in 30

i nitiatinoanymeniet Siithe MaBRIARY cla R bt ndBdiMited®d hunfifs; hbike- [67] "CQutlet
insufficiency” includes, but is not limted to, urethrall hypermobility,

i ntrinsi c kigienpeimates such@s thimpenzpes anl viber dpacandimendecepeciet f8®s i ncont i nence,
and the i 6 BCT/ EPQ3/ 039 7 [68] "Pelvic
Hyper sensi Jﬁﬁl\}?l%%p%%\ C %géggbsﬁeyﬁ?ggag% ? g%lg}?ing?’ él g;rnf’ S@E'C %B‘g}a\fsl Sgéhp%i n,

i nt erssti tiabbiodsigh,)and yas;ildbomtorp anista i timdydingrodgmtsp sich tas tatssmiceu! vadyni a,
urethritis orchi.dal gi a, ..overactive.bl adder, and the |ike. [69] "Di sease
st at es ass%’gigg’f‘%p'ﬁf’ta_ﬁ&?‘ﬁggﬁgﬁwesﬂ@%ﬁ@?%@t‘@ dfgﬁ_éﬁ‘““m‘s or "CNS di sease
states” nEahitddasAdQahe Bl HRAMTIRY teS550ble@l B6e3 n6NRAGE S phificiliegeNS, e.g.,
brain and spinal cord, which manifest in a variety of synptons. Exanples of
CNS di seas¥€tates include, but are not linmted to, mgraine headache;
cerebrovasgsyl ar def ipieRReticalPYERBvER O b ARG schi zophr eni a,

ANg 2
attention ﬁefi ci ency, FHgnd aE}tSI sn  obsessi veycoﬁ% sive di sorders including
anorldxi a aethpoenddbiti wien;admonstered foesutfiestdorderating adibaask stage,épi | epsy and

wi t hdr awal Q ddi ct | ubstances: cogni tive diseas i ncl udi ng

Par Ki nson'sélhr Y g’se eéﬁ%‘.ﬁﬁ?ﬁé‘hﬁ%’f r‘}!fﬁfh‘e“&ﬁg ee%'t??d@ﬁ%‘l@""ﬁﬁf di sorders such as
anti ci pat cffectvdaimunt” (il gary dgfendihg bRthseoapsund, disteststlte bidigk and the |ike),
depressi on, rrgn'ba season%&affecti ve disorder. (SAD), and convul sions and
“anxi ety calfr8lEth tBSSAXPR OF }Sc?SPHﬁ‘ft%fH&Ie(?‘B_F@‘@fﬁlt%‘é"-t}&ﬁ'(‘i}é%f@%%weﬁ% 15 opi at es,
benzodi azapd e and FAJf A8MinBtEONDthe j&RERIE theEndiidREdisPSt ances of abuse;
and i nproper thernoreguation. [70] "Disease states associates with the
gastlboi nt esterinaly peagtitianer, @@ gtherdpctors.  di sease states" mean physi ol ogi cal

changes i nsiie al | el tatofob AL AL S Rerelen Gnglh gL 2 oo 1 ol ude,

but are n dt epsia, Ic’s 20 ul cer, reflux
esophagi t igoduoéd in thesdubjext thya ashisvieite infeduddarpoksdialthdragn IS ymdr one,
diverticuli tfj s,,irritable bowel syn rt(%me (IBS), .inflammatory bowel disease,
: -~ preferred embodiment, a pharmacological effect means that disorders or symptoms
of the primary indications or primary indications itself of the subject being treated .
20 are prevented, alleviated, or reduced. For examples, a pharmacological effect

would be one that results in the prevention or reduction of primary indications in a

treated subject.
[55] “Disease state” means any disease, condition, symptom, or
indication.

25 [56] “Treating” or “treatment” of a disease state includes:

) preventing the disease state, i.¢., causing the clinical
symptoms of the disease state not to develop in a subject that may be exposed to or
predisposed to the disease state, but does not yet experience or display symptoms
of the disease state.

30 (i)  inhibiting the disease state, i.¢., arresting the development of
the disease state or its clinical symptoms, or -

(iii)  relieving the disease state, i.e., causing temporary or

permanent regression of the disease state or its clinical symptoms.




Crohn's disease, flatulence, biliary dysnotility, gastropaoesbe,2006t arded
gastric enptying, chronic and acute diarrhea, diarrhea induced by cholera
and carcinoid syndrone, and disturbed colonic notility. O her uses include

short-tW(ﬂh}ag inesis 25 to facilitate diagnostic ragi-Q:peyaRd i ntestinal
I nt ubat i on, f "Di sease states associated with the cardiovascul ar system

(CV)" or "CV disease states" nmean &5physiol ogi cal or pat hol ogi cal
alteration in the cardiovascular system in particular, inproper cardiac
chronot r oplp7br ar r hjetadrenergicageapioirsd’s “coh adivhadiis esemorst Greviouslycl ude, but are

not limt to, hradyarrhythm a, .30 tachyarrhythm a,. supraventricul ar

ar r hyt hmi :‘g“"é"?’ra’ﬁ a‘?“cfaﬁﬁp?rﬁ%zﬁ(’l&gﬂ? )at?‘iﬁﬁﬁre ‘frﬁlf;tr%’ﬂ?t"’ﬁr aa_\teﬁireéxlergecac hycar di a.
[72] The tREdporstdreal ddishergic et (1928 ni@BhngéBRGLIY, When referring to a
chemi cal reaction nmeans adding or m xing two or ‘nore reagents under 20

Cct ober 20@kenovypt@s), 0@k 28@nRETMOEP(8L GG SAnd 8N anfme efrenaxeposondi ti ons to
produstce t he indi,,srqt edaéﬁnd/or t.he de@ri red Brgdqgt. t shoul d be appreciated
that Y he rESRDk fim IFBFBRT e CPRECPFEPRLS: 8L LRI EHOtHS s desi red product

May not neggRsdely, Yefér it tolddul€cnkofminzaHe RSy A AERibRAL IspAnRl; G-WO T eagents
which were initially added, i.e., there may be one or nore internmedi ates 5

whi ch ar e PP§isecsators, whish updex plursiologic ednditipns mediate yarjosgations farthe f or mat i on

of the ingj e @p%41 ' "those defined
above" and‘g{a‘@ﬁt)eéfgt e |fr?1£e1ahtﬂgrrﬁe%ﬁﬁbé-aﬁéﬁm@gté’??%’%%f%%%é%hgﬁ?e I ncor por at es
by r ef er entindingef the caathalerhinas, epioephoifie tiimovapineplvire. Easmpled df as preferred,
nor e, preferred an st preferred definitiqgns, jf. . any. 10'.[74] |In general,
t he ]rpgnpnc?}%Yts'ﬂP 1cgl§%ct§ H'%@‘ﬁﬁegi’)&ﬁ‘bq Q%E%’P?@Fprg én%'édéeel&ltt@% nokﬁﬁ‘ ] M v. 2 0, a
Bei | st ei n {oNghnirblbr®loe PREUR, g&eg%eﬁgx?éig Brdwih aﬁd}ﬁfg\%ﬁﬂﬁ{ﬁ&ﬂc%iaco‘c | UPAC

systematic nonencl ature. Chemc ructures sh eérein are prepared
usi ng | SI SuyF9cyies, contmactilifyypf Ssarinystesfcnddbpléesr i ng on a carbon, oxygen or 15

nrogen g, LSBT SO AU S BRI o Srpounc o
the fornmuwah “d alifenodePoRblibtypk” tefes to a distinct member of the class of o -
15 adrenoceptors, selected from the “a, 4 (previously known as o ¢), o, 0p, OF 4L
- receptors”. The subtypes have been distinguished based on differential binding
profiles of ligands, such as the agonist, oxymetazoline, and the antagonists,
WB4101 and phentolamine. Furthermore, the genes encoding the a4 (previously
known as a¢), &g, and a,p subtypes have been isolated and cloned. The
20 existence of an additional subtype, the o adrenergic receptor subtype, has been
proposed; however, the gene for the o, adrenergic receptor subtype has not yet
been cloned.
[59] The term “ specific &) adrenergic receptor” as used herein, refers to
a distinct member of the group or class of adrenoceptors, which may be selected
25 from the human a1 (previously known as a;g), o.yp, Ol(c, and oy adrenergic
receptors. Preferred species from which may be derived or isolated «; adrenergic
receptor subtype polypeptides, genes encoding and o) adrenergic receptor subtype,
and/or cells, tissues and organs that express one or more ¢ adrenergic receptor
subtype, include human, bovine, rat, murine, porcine, and the like, A more
30 preferred species is human,
- [60] “op adrenergic receptor” meaﬁs the specific o) adrenoceptor

expressed in numerous tissues, most notably in the liver, heart, and cerebral cortex.




20 I a pharmaceutically acceptable salt or a prodrug th2yeefober 206rei n R1L
Is alkyl, -NR7R8, where each of R7 and R8 is independently hydrogen or
al kyl; 25 R2 is hydrogen or alkyl; each of R3, R4, R5, and R6 is

| ndepen@grbg y2fydrogen, halide, alkyl, -OR9, where ogen, al kyl,
a hydroxy )Brét ecting group, or cycléal kyl al kyl , R%Tm%@}r’l%ﬁ 30 R10 is

hydr ogen or al kyl, or 20 Cctober 208 WO 03/ 091236 PCT/ EPO3/ 03904 19
-NR'R12, wher each of R® and R.2 is .jnde e dent |y hydroge al kyl, or a
i trogen (P AREERERIGI GRS IR ErEEs Pkahe SFanal G0, Wibeh THSIVIWShor Al |

Si mul t aneogsth ¥yrApathétic n&ﬁorB%n@i’ﬁgnr%gn Hﬁg)grtlﬂﬁrmﬂé!uhﬁmﬁ e"f}{ef’qﬁdﬁr@ which they are

attached to form heterocycl yl, ter yl, or cyc and Rl14 is
hydr ogen, Hféi)amﬁdmb@}nVOI‘(ﬁd-lmﬂegUMQmefmcslen&mctfwdrogen | ower al kyl, or a

hydr oxy pr@igctl ng g dﬁ?st” ga% HO ecﬁ’le Sucl?%auc%%%lgwo that t he scope of

this invention encorrp Sses onl Y&rr s whi ch may exi st
but & so tdmeymaadtioatsr, mmhmmen@that mﬂxams the abtivity oﬁmbtﬁwn-fommtedr Furt her nor e,

t he scope of h}he. resent invention also enconpasses solvates and salts of
Conpounds 5¢P (5F‘1‘f£l al. [77] Wth respect to Compound of Formula I:

Preferabl yjg2R is a**hmhmai\fhéaas gawnalafmurﬁ Tiafm$ Bdngfbdee, f6:0m t he 15 group
consi sting of nethyl, ethyl, | sopro Still nore preferably R is

methyl . Pr%fﬁ@?lamcyewmi @Wa@gmﬂama&rﬁpw apd negeppthi¢ paB, R4, R5, and R6
IS | ndepegggﬂt |y hydhogdsds ofﬂﬂ@hﬁﬁ?{ju@t ké(rl“uro #E?‘il axlzl\ﬁ%ﬁ)laﬁg yl S hydrogen,

al kyl, a ydroxy protecting group YR3 and R4
t ogeltOher Vawvit “sampms Dﬁthwhnmhy tra'ymeans tlwtliaﬂmhgct dhamgemmn’ne tkreiaar ocycl yl,
het eroaryl trach 'EX p eS8 ur}faary tract disorders include, but are not limited to,
incontinence, benign prostatic hypertrophy (BPH), prostatitis, detrusor
hyperreflexia, outlet obstruction, urinary frequency, nocturia, urinary urgency,
overactive bladder, pelvic hypersensitivity, urge incontinence, urethritis,
15 prostatodynia, cystitis, idiophatic bladder hypersensitivify, and the like.
{64] “Disease states associated with the urinary tract” or “urinary tract
disease states™ or “uropathy” used interchangeably with “symptoms of the urinary
tract” mean the pathologic changes in the urinary tract, or dysfunction of urinary
bladder smooth muscle or its innervation causing disordered urinary storage or
20 voiding. Symptoms of the urinary tract include, but are not limited to, overactive
bladder (also known as detrusor hyperactivity), outlet obstruction, outlet
insufficiency, and pelvic hypersensitivity.
[65] *Overactive bladder” or “detrusor hyperactivity” includes, but is not
limited to, the changes symptomatically manifested as urgency, frequency, altered
25 bladder capacity, incontinence, micturition threshold, unstable bladder
- contractions, sphincteric spasticity, detrusor hyperreflexia (neurogenic bladder),
detrusor instability, and the like.
[66] “Outlet obstruction” includes, but is not limited to, benign prostatic
hypertrophy (BPH), urethral stricture disease, tumors, low flow rates, difficulty in -
30 initiating urination, urgency, suprapubic pain, and the like.
[67] “Qutlet insufficiency” includes, but is not limited to, urethral
hypermobility, intrinsic sphincteric deﬁbiency; mixed incontinence, stress -

incontinence, and the like.




Preferably, R14 is hydrogen, nethyl or hydroxy. More pred@Oataby,200R14 is
hydrogen. 25 [78] In one. particular enbodi nent, at |east one of R3, R4,
R5, and R6 is alkyl, halide, or -OR9, where RO is that defined herein.
Pref er aQlosnéihsd €ast one of R3, R4, R5, and R6 is c mo, fluoro,
met hoxy, ethoxy, nmethyl, and hydroxi/ Al ternativel y%?@g‘fs@g@? two of RS,
R4, R5, and R6 are hydrogen [79] Palficularly preferred Conpounds of

Formul a lhllé clude the .30 follow ng substituents on the phenyl noiety: (a)
"R3 is met El/ and RelvigHypesseasitgityainclydos baige not limied teg prleicpaiony |, R6 i s

met hoxy, 3&5@&5&&35@) EYR1iRY, grdgﬁég)rdglgg,’bmst&lﬁg 8‘%@%‘%@%&% R6 i's chioro, and

R4 and RS are hydrogen, Ccto 2006 CT/ EP03/ 03904 20
(d) R3 is wehidalgsa, ORﬂra'tthehbdﬂmxwldtlmidceRS and R6 are hydrogen; (e) R3is

met hyl, R chl or n 5. .an dro n Jrethyl, R4 is
met hoxy, A[ngf RS and%& éjStaﬁ ?055%\ W h(etB? 2 e‘?ﬂ‘l“’c#’%terﬁiﬁ@% R5 and R6

are Hydr og@ifCNS cﬁsfehsela@tes’smmtdwmmglo%%dmpsyBﬁlatn@@Had@és lﬁlﬂﬁ Mr ogen (i) R3
is methyl, R6 is béiom) and Réhand R are ogen gj is bromo, R4 is
et hoxy, sl BBinaRdshizgl cord, ‘B@fé’f‘?ﬁtmﬂﬁn%" SYMBOMEy xa‘ﬁﬁeﬁ‘g brono, and RS

and R6  ar GCNS!Gfsé’éE@E\ateﬁHQude( bt df¥fndy S @R milfk iRAcadis and R6 are hydrogen.
10 [801 In another enbodi ment, R3 and R4 together w th atoms to which they

are att acHerbrayascslendafigiensyy psychioses ineloding aergaoia, sshizophsphia, agtentisiheny| gr oup.

Preferably, yg]ﬂﬂ attached to

form furadr?)f/ig‘i%rl %‘dﬁﬂ%&?ﬁf ﬁ%egﬁl}ﬁ/ lﬁf%&%%nm%%pggﬁ%mh Formula | in

- whi c R3 Iaﬂtdud?@ﬂm@e’cIdfsnrdwsuﬁvlmhngmllepsy\am whhdrivesal frameaddictieeched to form
furanyl or d|h dr of ur.anyl 118 eqtjvel are particularly preferred: HH
RS R Ry et o SRR ng SERE Prrdnion's et B eie i’ of ¢ e

- preferred @Ri&qf[&&pféeﬁ(ﬁfddmﬁrmmaﬁmMFétbryfaﬁimyQé bepriiebegdagd enbodi ments.
For exanple, in one %ﬁoup of particularly referred enbodiments R is

- nethyl, RAental worand e liksiadeppesyion sranisiseasgnal raﬁectlmdisqzzger (&@Dbﬁad R6 is al kyl,
hal i de, O cofdRAllons¥1& kiR Chubedt HyRAthdtiRdal BEE BGEReMubstdhedsRich Fanner

15 opiates, benzodiazepines, nicotine, alcohol, cocaine, and other substances of abuse;

and improper thermoreguation.
[70] “Disease states associates with the gastrointestinal system (GI)” or
“GI disease states” mean physiological changes in the alimentary tract. Examples
of GI discase states include, but are not limited to, dyspepsia, gastric stasis, peptic
20 ulcer, reflux esophagitis, bile reflux gastritis, pseudo-obstruction syndrome,
diverticulitis, irritable bowel syndrome (IBS), inflammatory bowel disease,
- Crohn’s disease, flatulence, biliary dysmotility, gastroparesis, retarded gastric
~ emptying, chronic and acute diarthea, diarrhea induced by cholera and carcinoid
syndrome, and disturbed colonic motility. Other uses include short-term prokinesis
25 to facilitate diagnostic radiology and intestinal intubation,
[71] - “Disease states associated with the cardiovascular system (CV)” or
“CV disease states” mean a physiological or pathological alteration in the
cardiovascular system, in particular, improper cardiac chronotropy or arrhythmia.
Examples of CV disease states include, but are not limited to, bradyarrhythmia,
30 tachyarrhythmia, supraventricular arrhythmia, atrial fibrillation, atrial flutter, or
atrial tachycardia. _ _
[72] The terms “treating™, “contacting” and “reacting” when referring to

a chemical reaction means adding or mixing two or more reagents under




a variety of preferred conpounds are enbodi ed within thepoesdst200aventi on.
[ 82] Sonme of the representative Conpounds of Fornula | are shown in Table

1 bel ow. Tabl e of Representative Conpounds of Fornmula I: 25 20 Cctober
2006 36 PCT/EP03/03904 21 TABLE | Nanme Ay npl e
Struct\tf?éﬂ%_ %62(4 5-Di hydro-1 Himdazol - H 2-yl nethyl @%enenyl] 21 1>

g / N nethanesul fonam de; I—I3HI—|31§-I 2 N[4-(4,5-D hydro-iHHimdazol- 2 0

N 2-vyl rret | ) - 2- met hoxy- phenyl ~ N et hanesulfonam de; H30O HH 3
H3C N ggp(lgte 5:9@91“% It(bprpqlucp edg@@qte_d andéopthe desired product. 1
-yl met hy|3}r031'd'l?é LoiRBEMN the rehR{oh! WiRh haqR el e 30 N
[ 2- Chl or o- 4- gﬁm hydr o- ﬁ—lr-e O\ ,o Q’ azoﬂtlé)igale%t yo:#) phenyl]- )SC/ N
met hane@%lfﬂmadﬁcﬁemmnsceﬁanﬁr IQSUH@lmbtlyl\ﬁqutl'J@4pﬁbDatimdlf o¥0 H i mi dazol - 2
yl net hyl Il /N mathanes 0 de 3 HN 6
L 5 R Yere R paal (o B it bt o SRRE R ey - Ho0rS 1/
5 whxch are produced in the mixture which ultimately leads to the formation of the

indicated and/or the desired product. _
1731 ‘The terms “those defined above” and “those defined herein” when
- referring to-a variable incorporates by reference the broad definition of the variable

as well as preferred, more preferred and most preferred definitions, if any.

10°
[74] In general, the nomenclature used in this Application is based on
AUTONOM™ v.4.0, a Beilstein Institute computerized system for the generation -
of IUPAC systematic nomenclature, Chemical structures shown herein are
prepared using ISIS® v. 4.0. Any open valency appearing on a carbon, oxygen or
15 - nitrogen atom in the structures herein indicates the presence of a Hydrogen.
- [75) In one aspect, the present invention provides a compound of the
formula:
20 I
- apharmaceutically acceptable salt or a prodrug thereof,
wherein
R'is alkyl, -NR'R®, where each of R and R is
independently hydrogen or alkyl;
25 R? is hydrogen or alkyl;
- each of R%, R%, R®, and R% is independently hydrogen, halide,
alkyl,

~OR®, where R’ is hydrogen, alkyl, a hydroxy
protecting group, or cycloalkylalkyl, —SR!® where
- 30 S | R' is hydrogen or alkyl, or




1 H O nethanesul fonamde; CH3 H3 CH3 7 N-[4-(4, 5-D hydz®okiberiodazol - 2 0

N 2-ylnmethyl)-2-nmethoxy-3- 0. "O | ~ nethyl-phenyl]-nethane- H3C¥%5, N N
sul fonam de H8 N[4-(4,5-Di hydro-IHimdazol- |I 0O

2-yl ety zofuran-7-yl]- 0. O I nethanesul fona S 3CH 20
ot oher AT ) 501555 beT) EPOal 03004 25 Nama ARG LER canpl e |

Structure N 9 N-[3-Chloro-4-(4,5-dl%hydro-1H 1 O~ g% N~

i m dazol - 2-yl net hyl ) - phenyl ] ,HC neth onami de N 10
N-[ 4- (4, 5-Di hydro-| Hi ni dazot—lﬁn‘i‘gl R} whee pach oFR{ ?{lﬁ,ﬂki hydr oxy-phenyl]- S, |

/2 ;II_ nerr;aw?)nezugf glnﬁ;nd?g ElgnzHoI}gE‘tr) an%?méré Eﬂ(gégly%g—% 45]# ! msﬂ?fzglnamldg H3C
CH~H3 OH 12 H N-{4-[(4, 5- Dptoyedtiog gxbhp,aprc@ldedm3dh4zﬁf ﬁﬁd& a)re hotdr oxy- net hyl | -
o~ .0, 2-methoxy-phenyl}- Iéﬁ sxmultaneogs‘?y Qﬁy Lﬁff 2 ogether W1th
‘ 5 : atoms to which they are attached to form
heterocyclyl, heteroaryl, or cycloalkyl; and
R is hydrogen, lower alkyl, or —OR'’, where R" is
hydrogen, lower alkyl, or a hydroxy protecting group.
-[76] It is to. be understood that the scope of this invention encompasses
10 - not-only the various isomers which may exist but also the various mixture of
. isomers which may be formed. Furthermore, the scope of the present invention
- also encompasses solvates and salts of Compounds of Formula I.
| [77) With respect to Compound of Formula I[:
. . Preferably, R' is alkyl. More preferably, R is selected from the
15 ' group consisting of methyl, ethyl, and isopropyl. Still more
preferably, R is methyl.
Preferably, R? is hydrogen.
: Preferably, each of R3, R*, RS, and R® is independently hydrogen,
halide, alkyl, or —OR®, where R’ is hydrogen, alkyl, a
20 - ~hydroxy protecting group, or cycloalkylalkyl; or R® and R*
~ together with atoms to which they are attached to form
heterocyclyl, heteroaryl, or cycloalkyl.
Preferably, R' is hydrogen, methyl or hydroxy. More preferably,
R' is hydrogen.
25 -178) * In one particular embodiment, at least one of R>, R*, R®, and R% is
alkyl, halide, or ~OR®, where R’ is that defined herein. Preferably, at least one of
R, R, R’ and RS is chloro, bromo, fluoro, methoxy, ethoxy, methy!, and hydroxy.
Alternatively, at least two of R*, R%, R®, and R® are hydrogen
[79] Particularly preferred Compounds of Formula I include the
30 following substituents on the phenyl moiety:
| (@) R’ ismethoxy, and R*, R®, and R® are hydrogen; -
(»  R’ismethyl, R¢ is methoxy, and R* and R’ are hydrdgen;
© Rlis methyl, R is chloro, and R4 and R? are hydrogen;




C N 13 Ethanesulfonic acid [2-chloro-4- 1 O O 20 October 2006
(4, 5-di hydro-1 Himdazol-2- SNN NJ vyl nethyl)-phenyl]-amde H CH3 H C N
14 Propane-2-sulfonic acid [2- 1 0, "o\ 1, 3C /Ni N

chl oro- &Iéoéll?i(zgﬁl hydro-1H H 's; im dazol -2-yl methyl) - Q’g’f@ébﬂm:‘?mm H amde 3

H3 H 15 5- Di hydr o- IH-|mdazoI 4 O- NNl 2-
yl)1)-5-fl uororo-2-mnmet hoxy oxy 0. 20 phenyl]-net hanesul fonam de H3C-'S, N
FNC | HH 16 2-- -me; xyi m dazol - 4 o~ ND2yIneImeth

2met hoxy-5- 0(d). 0 R’ ischigs Ry is-msthony) dud RE endiR Gare higitogers CH3N

yl)1)-

sul f onam de 20 Octo r 2R0 3 Nanme Autonom
Exarrpl e Structure H ﬁl@"ﬁ%%ﬁo&%g%nggé%;&ﬁ& )QCQ%S-E 4 ClI NN~t

i ni dazol - 2- yl met hyl ¥ 3- nBt isydethyQR’ ﬁlﬁbthqntyemdlﬂ alﬁé ardgddogonani de H3G- H H3

d
O 1 el 0 B % o o m cazol -2 . 0
-5 : () Rlis methoxy, and R R, and R® are hydrogen;
@) R? is methyl, R® is bromo, and R* and R® are hydrogen;
G)  R®isbromo, R* is methoxy, and R® and R® are hydrogen;
(k)  R’ismethyl, R* is bromo, and R’ and R® are hydrogen; and
() R* is bromo, and R®, R® and R® are hydrogen.
10 [80] " In another embodiment, R? and R* together with atoms to which
they are attached to form furanyl, dihydrofuranyl, pyrrolyl, or phenyl group.
- Preferably, R® and R* together with atoms to which they are attached to form
 furanyl or dihydrofuranyl. The following Compounds of Formula I in which R?
and R* together with atoms to which they are attached to form furanyl or

15 - dihydrofuranyl, respectively, are particularly preferred:

and
[81] Still further, combinations of the preferred groups described herein
will form other preferred embodiments. For example, in one group of particularly
preferred embodiments R' is methyl, R? is hydrogen and at least one of R%, RY, R®,

20 and RS is alkyl, halide, or -—ORw, where R'? is that defined herein. In this manner,
a variety of preferred compounds are embodied within the present invention.
[82] Some of the representative Compounds of Formula I are shown in
Table 1 below:
Table of Representative Compounds of Formula I;

25




phenyl]-amde H H3IC H 19 N-[2-Chloro-4-(4,5-dihydro-1thobtoBer 2006

I m dazol - 2-yl net hyl ) -6-nethyl - H3C.) SCN N phenyl]-net hanesul fonam de H Cl
H3 20 N-[2-Chl oro-4-(4,5-di hydro-1H 4 0 i m dazol -2-yl net hyl) - 6- met hoxy-
.. 0 NyoRBmsiydg - met hanesul fonamde H3C SN C H O Pbl ,Eﬁgmsgm
N—[2 O 5o di hydro- | F 1 0.0 i dazol - 2-yl mach et hoxy-
H3~S: N/ N~ phenyl]-net hanesul fonaﬁi de H L3 IH3 22

N-[4-(4,5-Di hydro-I1Himdazol- 4 0 H 2-ylnethyl)-2,5-di met hoxy
phenyl ] - net hanesul fonanmide H cS NBARLE3 H | CH3 H3 23

N-[4-(4,5- T dro- Iﬂ'ah@(ﬂﬁ%l mﬁ:f 0 NmEiaﬁéE]é thyt r- _Mumx*5—'

nR

net hyl-phe Iyl]-l\l-llb'Lll d.IICDuI IU an 3 CH3 20
Oct ober 20 12 AP0t DBy dig- Himigaagh) 3004 24 ( anpl e
Structure 13 1} 2¥imethyBehenythi or o- 4- (4, 5-Hi hydr ¢ -1
i mi dazol - 24 y| nEeatanpsubfopamidesxy- 0. , 0 1, phen esul npm de
H3C S:N N
cfH‘* H
2 | N-[4-(4,5-Dihydro-1H-imidazol- 2 \ b
2-ylmethyl)-2-methoxy-phenyl]- O/‘sio N
methanesulfonamide; H;C ﬁ
H
‘ H,C N
| N{4-(4,5-Dihydro-1H-imidazol- | 2 0c fomj
2-ylmethyl)-2-methyl-phenyl]- Hy C/S\ N
methanesulfonamide H
H
cl _ N
4 | N-[2-Chloro-4-(4,5-dilydro-1H- 3 N ,O:C(\(_) |
imidazol-2-ylmethyl)-phenyl]- ~5 N
methanesulfonamide HC 4
HO | I?:!!
5 | Ne[4-(4,5-Dihydro-1H-imidazol- | 2 0c ”OU\T—?
2-ylmethyl)-2-hydroxy-phenyl]- H SN N
methanesulfonamide 3 H

_ N
6 | N-[4-(4,5-Dihydro-1 H-imidazol- | 2 O3g70 mj
H,C” 0

2-ylmethyl)-3-methoxy-phenyl]- N l
methanesulfonamide; ‘ CH,
GHy CH,

7 . . 2 N
N-{4-(4,5-Dihydro-1H-imidazol- 0 N
2-ylmethyl)-2-methoxy-3- OQ\S’/O ,},_?
methyl-phenyl]-methane- H, ™ N
sulfonamide H

. ~

8 | N-[4-(4,5-Dihydro-1H-imidazol- 1 5 H
2-ylmethyl)-benzofuran-7-ylj- O .0 \ _)
methanesulfonamide >sZ N




H H3 25 N-[5-Chloro-4-(4,5-dihydro-1H 4 0 H1 20 October 2006

I m dazol - 2-yl net hyl ) - 2- met hoxy- 01 phenyl]-nmet hanesul fonam de H C~S~N Cd N
3 HH 26 N[2 Chloro-4 (4,5 di hydro-1H 4 O ~N

I m dazo{ypdpXba®t hy!l ) -5-nmethyl - o0~~S% NJ phenyl] m%@?&?&hﬂs&f qgnam de H3C- H

OH3 H3 H 27 N-[4(45D|hydroIH-|mdazoI 4 N 2-ylne - 2- met hoxy- 6-
0. ,0\ \ nmethyl-phenyl]-nmethane- ¥ C~S~N | - N sul f onam de HCH3 H3 H3
H 28 N{4-2-[(A4 5-Dihydro-1H_4 0 N inmidazol-2-yl)-ethyl]-2-nmethoxy- 0. O
phenyl } - ne mesul fNWH‘?r{AmoqqfigS~N || Exaqplg | 4 29 Structure
N-[ 2- Et hox)y - 41 (4 5 di hydro-1H 4 H3G O N im dazol - 2 e phenyl ] -
net hanesul fHna Q4§4I§ Ny 30 Etlhanesubf qui g ,5- 4 OH
di h dro-1 Himjea: rret hoxy- phﬁrtyﬁ KNy, e CH3 d H
31 di hydro- 1H ]m o ie N di hydfo- IHdazoI azo .0
yl met hyl ) -jphemy P H3C" S: N |\, '
N
10°) N{4-(4,5-Dihydro-1 Heimidazol- | 2 0w O L )
2-ylmethyl)-3-hydroxy-phenyl]- H C>S<N OH N
methanesulfonamide 3 H
11 : L 1o H |
N-[4-(4,5-Dihydro-1 H-imidazol- 0 N
2-ylmethyl)-2,3-dihydro- . \_>
benzofuran-7-yl]-methane- >sZ N
sulfonamide HS N
qHs OH |,
12 N. . 4 N
-{4-[(4,5-Dihydro-1H- 0
imidazol-2-y1)-hydroxy-methyl]- 05,20 \_7
SC N
2-methoxy-phenyl}- H.& N
methanesulfonamide; ® H
o N
13| Bthanesulfonic acid [2-chloro-4- | 1| 0,
(4,5-dihydro-1H-imidazol-2- 387 N
ylmethyl)-phenyl]-amide ' r ﬁ
CH,
cl t
14 Propane-2-sulfonic acid [2- 1 Os ,,Om_?
chloro-4-(4,5-dihydro-1H- Hac\!/s*n
imidazol-2-ylmethyl)-phenyl]- CHy
amide
15 | - 4 o N
N-[4-(4,5-Dihydro-1H-imidazol- o N
2-ylmethyl)-5-fluoro-2-methoxy- 0\\8-:-0 ,},_7
phenyl]-methanesulfonamide H,C” \H F
{ H
116 | N[4-4,5-Dihydro-1H-imidazol- | 2 0 N
2-ylmethyl)-2-methoxy-5- . Ogg20 ,}1_7
methyl-phenyl]-methane- HyG” \ﬁ CH,
sulfonamide




. sul fonam de H 20 Cct ober
Exanpl e Structure
-2-yl met hyl) - 3- et hyl -

i m dazol

O 0 phenyl]-

HH 33wdsgoBscono- 4- (4, 5-di hydro-1H 4 Br~N (yfc
Ogg O, N nethanesul fonam de H3C ~N H3 34 Ethanesulfonic acid [2-brono-4-
4 Br H N (4, 5-di hydro-1H i m dazol B o -0 yl met hyl ) - 3- net hyI phenyl]

i m daz

2006 WD 03/091236 PCT/ EP03/ 0396 OBbedN®ymg Aut onom
H3 32 N[ 2-Bronp-4-(4,5-dihydro-1H 4 Br
nmet hanesul f onam de H3V N/ N

TAPYIdRLNY! ) - phenyl ] -

(SIN1 / ranesulfonic—acid [2-chloro-4- H
(4,5-di hy SlAuoneR y| neE¥Eple 5. net hvSWﬁvl ]- (}+S N ani de
CHH 3 N 36 N{[4-(4,5-Dihydro-1Hinildazol - # 11 \ J GCH; H
2-yl net hyl )17?»% szorene(a lcilhydhs?m. \\-N4P- N netbans i de o J4 CH3
OHON 37 N[ 8 MF 4 11 1 (45)\\5;@ ) i|dazol -
HcwN-~| J p nyM fﬁx&ﬂﬁ&y O Hac/S\I'j
Hy H
18 I 2 ! ) y
Ethanesulfonic acid [4-(4,5- o
dihydro-1H-imidazol-2- 0s. .0 \_>
ylmethyl)- 2-methoxy—3-methyl- S‘*H N
phenyl]-amide HaC
H N
19| N-[2-Chloro-4-(4,5-dihydro-15- ! 0w 0 A
imidazol-2-ylmethyl)-6-methyl- He N N
phenyl]-methanesuifonamide : R4
Hy
20 - : 4 i . K
N-[2-Chloro-4-(4,5-dihydro-1H-
imidazol-2-ylmethyl)-6-methoxy- Ox42° ,},J
phenyl]-methanesulfonamide HC N
H Cl
‘ cl H
21 N—[2-Chloro-4-('4,5-dihydro-1H- 7 ! O ,OU\«_?
imidazol-2-ylmethyl)-5-methoxy- he SN N
phenyl}-methanesulfonamide * H iH
3
i H
22§ N-(4-(4,5-Dihydro-1H-imidazol- 4 0 N
2-ylmethyl)-2,5-dimethoxy- O .0 \_7
phenyl]-methanesulfonamide SsZ N
H,C” N ?
H
CH,
I H
23 | N-[4-(4,5-Dihydro-1H-imidazol- 4 0 N
2-ylmethyl)-2-methoxy-5- o 0 L)
methyl-phenyl]-N-methyl- ’ C)SCN N
methanesulfonamide 3 | Chs
CH,




met hanesul fonam de OCl N 38 N[ 2-Chl oro-4-(4, 5-di hydr o-20H)ctbbad20D6

i m dazol -2-yl nethyl )-5-fluoro- H3e'\5 N F N phenyl]-nethanesul fonam de O
20 COct ober 2006 WD 03/091236 PCT/ EP03/ 03904 26 Nama Aut onom Exanpl e

St ruct U® dafbdhe 39 N-[4- (4, 5-Di hydro-1 Himidazol - 4 Qckdposinzsos

2-yl met hyl ) - 2- hydr oxy-5- H3c~ ~t N§ Q N et hoxy- pheny

nmet hanesul fonam de OH, F N 40 N-[4"( 4,5-Di hydro-l Himdazol- 4 ~I )O [ J

2- yl net hyl y—2-H-uverg-—phepyt Wh&ne&u&—f—en&m—de—@e ounds of
thg pr esgn idventi gﬂﬁﬁQ@Mm le bty of  SEPEHAES dpnlr[ne)d in the
illustratiye gynthetic reaction schepes shoywn and?d'es'ri bed |bel ow. [83] The
“starting rra?‘brlﬁé[%cbim -4-@agdihydso-dFed] i n 4pr epari ng Onfe dunds
general Iy pre |dinidazol-2epimethylpRendthoosn Commer cif al o syl as Aldrich
.Cheni cal ., |pheat]enghapsulfoshntge net hods kng 1 din the art
fol l owi ng prodedures set forth in reference$ 8uchHas Fieser and Fieser's
Reagents for {Organic Synthesis; WIley & Sopns: New York, 1991, [Vol unes
1-15; Rodd|s Cherﬁ stry of Carbon Conpounds El SegHer SCi enc|$ Rubl i shers,

1989, Vol upes |v- _quoﬁmj(ﬁg.mW@MHIa s; 4and| Or ganiog ac Wley &
- Sons: New [or K.im 2-y h},{g Snethod- | The foll gy na etl gaction
schenmes arg n”fﬁﬁén\jrl]ld-léthh?& hatgof - pone metho d§\ By orrpounds of

the presenft inventi'on can be synthesized, & éfva i ous d| ficgtions to
these synthetijc reaction schenmes canl be mage and will be suggegsted to one
"skilled inftThe art having referred to The Ip discrosure com@ned in this

. Applicatiom [ . st@r 11‘?5% al ngd t he ¢€inte ; of the
synt hetic re6ac Qg;l?grol gﬁ‘}d soI gt ed|amd,_por \ dégired using

"~ ‘conventionpal t but not | LisnStae ~te? i INTat|i on,
" distillatipn, %ﬁ ]qﬁel ronat ogr ap 15'?@ ﬁ E'I"“
THs H
27 | N-[4-{4,5-Dihydro-1H-imidazol- 4 0 N
2-ylmethyl)-2-methoxy-6- O O \__7
methyl-phenyl]-methane- " C>S<N N
sulfonamide - ¢ H
' CH,
Hs LY
28 | N-{4-1-[(4,5-Dihydro-1H- 4 0 N
imidazol-2-yl)-ethyl]-2-methoxy- 0. O \_?
phenyl}-methanesulfonamide | HSC>S<N N
H
' "aO H
29 | N-[2-Ethoxy-4-(4,5-dihydro-1H- 4 0 N
imidazol-2-ylmethyl)-phenyl]- Ox ¢omj
methanesulfonamide H,C” S‘ﬁ N
| s H
30 | Ethanesulfonic acid [4-(4,5- 4 0O N
dihydro-1H-imidazo}-2- o /O:©/\« _7
ylmethyl)-2-methoxy-phenyl]- >s< N
_ ‘amide - N
CH,
o]

: H
31 | N-[3-Chloro-2-hydroxy-4-(4,5- 4 " HO N
dihydro-1 H-imidazol-2- 0,0 { )
ylmethyl)-phenyl]-methane- Hy C"S_\ N

sulfonamide




and the [i

20 i ncludi ng physi cal

the contra

ke.

ry,

Such materials can be characterized usi ng z@O¢RBE 2008/
constants and spectral
the reactions described herein

data. [85] Unless

means,
specified to

preferably are conducted

under ayg 3gsthsdt Mosphere at atnospheric pressure at papppfAssolOn

tenperature range of from about

-78 Cto about 150 C, nore preferably

from

about 0 Cto about 125 C, and nnst eferably and conveniently at about 25
room (Or anbi \rth_) nnar.at.iir e about 20 -C._ 20 October 2006 VO
03/ 091236 IBCT, Fpnqlhﬂﬁﬁﬁhwﬁmﬁﬁaﬁl | n| Exampl mndunpnﬁﬁwﬁﬁﬁnnundq of Fornul a
are preparjed by reacting a nitrile conpound of the faanula RI R4 QA\
ON R's Rs{32 U[QfBrO@OW(ﬂJﬁ -dihydyd-&He (i ai ne|(i.e.Br \ AR-INH2) to
‘produce the i mindidazel21yl@ethyl)-Brmethyl- subst i t uj eddgLony corfpoynd of Formul a
. [87] FoFrrat phanytiimetheaesuifonkazidd i ne| noi ety s@a'sbﬁ askr'eved usijng a variety
of reaction conditions. In one enbodj nent, {he nlﬁrlle Conpound of Formul a
Il is dis|solved or suspended in a protic ofgani ¢ solvent, such as an
al cohol (€. g.,| 10 anhydrous ethanol)| and ap acid, e. g , hyo ogen chl ori de
-gas, is addsdi NMpBromblayd,s-dildelr@tli ti ondof acid iS¢ jt about 0 C
to about 5 C. |HhidadoBaSimahylphdnii)e |is then ké};ﬂsfﬁt \ t érper ature for
about 10 hour $ rethardd@@dnafhfienour s, prief er abl yH,cADON after which
the reactifon M xture is concentrated under educeH pressure The resulting
residue, which is typically a solid,|is re-¢issolved in an 15 dgnhydrous
protic soljent, e.g., nethanol and et hyl eng di am neClldded to the
- sol ution. [Bfpi Ettiah apyl fenboasid [Q-Inquv-\éial ent 4to & sI iByht _&axce }g g., 1.2
equi val entls, 0¢f4, S-élllxmtbdﬂe:nddeam-he i s} added. ,be eagtti on m xture
i s then hdat edylnethydfl-methyl-phegylj-eacti on ti ng E 2 on a variety
of factors, sushidas concentration of| each eﬁge ts, exact natyre of the
reagents, letc| Typically, however, tihe reac 20 m xture is heated for
from about| 10{hours to about 48 houris, prefgrably for about 24 hours, to
afford theg i mdazolin-2-ylnmethyl substitutefd arylal ,sul f onamjde of
For nul a | .| {58 BEthAhdselfonid dcie2ychldidie- 1|m dazol [ ne R bgi formed by
(4,5-dihydro-1H-imidazol-2- Ow .
ylmethyl)-3-methyl-phenyl]- i N
amide CH, H
_ o N
36 | N-[4-(4,5-Dihydro-1H-imidazol- 4 I /@:\W\)
2-ylmethyl)-3-ethoxy-phenyl]- He” ?’\\N N
methanesulfonamide ° j)
CH;
_ OHO N
37 | N-[3-Cyclopropylmethoxy-4- 4 H m
(4,5-dihydro-1H-imidazol-2- He TN N~/
ylmethyl)-phenyl}- ° Vj
methanesulfonamide
cl N
38 | N-[2-Chloro-4-(4,5-dihydro-1H- 4 ﬁ m)
imidazol-2-ylmethyl)-5-fluoro- Hac/ﬁ\\n e N
phenyl]-methanesulfonamide




m crowaving a mxture of the nitrile Conmpound of Formul az¢ betgBbijogne

diam ne, 25 and a small anount of carbon disulfide. For exanple, using a
Smth creatorTM m crowave reaction apparatus. In this enbodi nent, typically
et hyl eng,fi;@bifie  serves both as a solvent and a rea q;EPGS}Hg%g general ly
an excess anount of ethylene diamne is used, e.g., rom about 10 to about

50 equival ents or nore. Typical ni<%owave tenperature is fromabout 100 C
to about 250-GC. nrnf erably 30 about 13Q0.C_t about 170 Cand _nore

pr ef er abl y|l-abgut 14Name(ﬁ"ﬁan%%£tlon Example | .. - . Structure. - . . . --- 20
Cct ober 20P6 (WD 03/091236 PCT/ EP03/P3904 2§ cgyivary Al g on a
variety of | ¥aqdb4s(4,slitldad Hrinddazokent i dhed jaboVle. pi cal
reaction tj me |i2sylinethpd)dkhydtoxg-8- m nutps to abhoae"\6R res, prleferably
about 20 nj nut|escthoxyaheaiyl]- 40 ni nutes| and more pPef er abl i_' about| 30

m nut es. 5| [ 89mellR@esdifbuadige Conpound| of Fornula Il can bé’readijl y prepared
froma vafietiy of starting materials. In one particul ar enbodiinent, the

nitrile Coppoynd of Fornmula TT 1s synthesized Tr t bet ween a
cor r espond| a1y | bepr@! sdeinydls-1eLintidigol of mulga: RB off W R R6 10
Il and an i <Qc9{ﬁgt|h§j§,2 fRdtolHeh A ]nl socyani deg fof nvel”l of the

al dehyde fungt, Loullh eto anitrjle group | ne ude t osyl met ryl

i socyani de (T( M C) an ot her isocyani des known to one skilled in the art.
The_reaction qenerally i nvol ves addj ng the |socyan|de to a bade, e.g., a
hydl’OXi de mal Koxi ue such—as pot asstum - 15—tert=butoxi uc, t alow

'tce{rﬁeraﬁéﬂ@ff?&“e o PP e e G el ol pbes o ™ 0 777

~.Convent i onatﬂeyuusmlmmﬁalcmmscaémdsrs@o\ham deScridseBblow.ypi cal |y about 2
equi val ent& t o about equi val nts preferably about 2.5 equival ents. The
reaction H8lween 't h esl%%’hg%?fl yand reagenfnysed & prepasiagihesti ent |y carri ed out
in ag i nechmﬁ&QﬁQg&eﬁiﬂkl‘éﬁ%ﬁther%%ﬂble%%rr?c%rrﬁﬁé?ﬁﬁl supplrs, sueh B! ene gl ycol

di mret hyl eth
_. Aldnch 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
Jor Organic Synthesis ; Wiley & Sons: New York, 1991, Volumes 1-15; Rodd’s
- Chemistry of Carbon Compounds, Elsevier Science Publishers, 1989, Volumes 1-5
10 and Supplementals; and Organic Reactions, Wiley & Sons: New York, 1991,

- Volumes 1-40. The following synthetic reaction schemes are merely illustrative of
some methods by which the compounds of the present invention can be
synthesized, and various modifications to these synthetic reaction schemes can be
made and will be suggested to one skilled in the art having referred to the

15 disclosure contained in this Application.
[84] The starting materials and the intermediates of the synthetic reaction
schemes can be isolated and purified if desired using conventional techniques,

- including but not limited to, filtration, distillation, crystallization, chromatography, .

and the like. Such materials can be characterized using conventional means,

20 . including physical constants and spectral data.
[85] Unless specified to the contrary, the reactions described herein
preferably are conducted underan inert atmosphere at atmospheric pressure at a
reaction temperature range of from about -78 °C to about 150 °C, more preferably
from about 0 °C to about 125 °C, and most preferably and conveniently at about

25 | room (or ambient) temperature, e.g., about 20 °C.




[90] After reacting the isocyanide with the base, the berzekgsbymdsof
Formula Ill is added to the reaction m xture to produce the nitrile
Compound of Fornula Il. This stage of the reaction often involves stirring
the reagld@gofigxt ure at a low tenperature, typicall p-ahpiloss60 C or |ess,
for about an hour and adding a 25 protic solvent, such as nethanol. The
resulting mixture is then heated to2%eflux for from about 10 minutes to 60
m nutes, preferably about 20 minutes, and further stirred at room
t enper at url86lf or addinone erbodimenit Caragpoundsxd Faurls] are pppoad by about 16 hours.
- 20 Cct ober, : 03/ 03904 29 -[91] The benzal dehyde of
For nul a Ilr?a%ggéalﬁ)lg%gogﬁo&%&o Pé’%ﬁlﬁusi ng a variety of synthetic nethods
i ncl udi ng those shown in Schene | bekbw R¥d in the Exanples section. a R3
0aR3I0ORI R Np~ RISRCL 0341, OCof" O OHI \ - IIl 21 RRR N/ Rs
RSN Rs R HR6 HR6 Id 1-2 153 Frefre™eN[ 92] As shown in Schene I, the
ester 1-1, which is commerci al 3 able or can be readily obtained from
a comercially avail abl e matefi afN; D§ &d fonyl ated with an activated
sul fonyl compound, e.g., alkylsuffonyd chloride, to 10 produce a
sul fonami de 1-2. Typically, this sulfonylation reaction involves adding a
sul fonyl chloride to a solution of Hhe ester I-1 in an inert organic

sol vent, e.g. i Qr gnet r te ratuce, .or. | qower. [931 The

' est'er§ gr oﬁ%ﬁg‘ y%eﬁgﬁgblléegh%rﬁﬁﬂ_@zgégﬁ_%wPrrn‘gﬁ'ﬁ"c&‘a‘%dmhﬁ' “reduci ng agent
.t o producelmgthysaatioted kromati®dbhphiing of BsHRld10 agents and reaction 15

condi tions_for producing the henzyl alcohol 1-3 are well known to one

skilled i n8Hhe  ar tEorpgionsf theimidazeline meigtennrhe aehicved obives v nlgf |
I Rl A . . .
- di i sobuty leietlon UOAdRIGH! frlﬁo%eggfygﬁ%&fﬁe fiede CoiBbild SHRofuid figy SULf onam de

1-2 in tetrahydrofuran ( I'dation benzy al cohol 1-3 then
af f ords tId@SQiEd;JaB@Qﬁgddéittﬁproﬁporgmicasolweht, sushiat abdleohokfedi,zi ng agents and
g r_ea(ibl on %%g}o% Qtﬂgnoi)?frmdpaﬁl%gﬂ%.E.?h}}d?oegcn chloride gas, is added. Typically,

the addition of acid is conducted at about 0 °C to about 5 °C. The reaction mixture

is then kept at the low temperature for about 10 hours to about 48 hours, preferably
about 24 hours, after which the reaction mixture is concentrated under reduced
pressure. The resulting residue, which is typically a solid, is re-dissolved in an
15 - anhydrous protic solvent, e.g., methanol, and ethylene diamine added to the
solution. Typically, about 1 equivalent to a slight excess, e.g., 1.2 equivalents, of
ethylene diamine is added. The resulting- reaction mixture is then heated to reflux.
~ The reaction time varies depending on a variety of factors, such as concentration of
each reagents, exact nature of the reagents, etc. Typically, however, the reaction
20 mixture is heated for from about 10 hours to about 48 hours, preferably for about
24 hours, to afford the imidazolin-2-ylmethyl substituted arylalkylsulfonamide of
Formula L
{88} Alternatively, the imidazoline moiety can be formed by
microwaving a mixture of the nitrile Compound of Formula II, ethylene diamine,
25 - and a small amount of carbon disulfide. For example, using a Smith creator™
microwave reaction apparatus. In this embodiment, typically ethylene diamine
- serves both as a solvent and a reagent. Thus, generally an excess amoﬁnt of
ethylene diamine is used, e.g., from about 10 to about 50 equivalents or more.
Typical microwave temperature is from about 100 °C to about 250 °C, preferably
- 30 about 130 °C to about 170 °C, and more preferably about 140 °C, The reaction time




20 benzal dehyde of Formula Il are well known to one skibdedioher 1dng art.
For exanple, the benzyl alcohol 1-3 can be oxidized using pyridinium

chl orochromate (PCC) in dichloromnethane at roomtenperature to produce the
benzal dgiyfge@s Formula 111.. [95] O her nethods for PEFE Eﬁq ng the nitrile
Compound of Formula Il include those shown in Sche I below and in the
Exanpl es section. RB R3 0 R R3 R4 2§' OH HRRa | R S02C] R 02N Rs H2Ns
@2Ns 02N R R6 R6 RG R6 25 I11-1 11-2 11-3 114 Schene Il 20 Cctober 2006
WO 03/ 091288 VL tenepdiog oo garictoof fraes, sueh asithese mentintiedabave. t he nitrile group
i's introdygRe r | f onam do group.
A benzyl al cor‘{% b?{caltlrg?cgggg}gﬁq%ﬁrﬂgﬁg%é ng;%él féa& o éocalﬁu%% readily

synt hesi zguefénblpnabout Bdmemddésad hhyout 40vminuaklaad ﬁmrer;&smﬁm?labgneeter or a
carboxylic_.acid by reduction. Such reduction 5 conditions are simlar to

t hose desé?m%tgd above in Schene | for the reduction of the ester group of

-the $ul forjsgy de of Figy iitlleCdmpbund BEF RG] cafl b€ Aaily prepated ffork BN oxi di zed,

for exanpl e, %ng an oxidi zi ng agent and reaction condl tions simlar to
t hose des cYPil%a %{ﬁm}%mﬁﬁqné&h@@e partigiflar saibadimentgthe misrilsGomppund cohol  of
Formul a 1, n converted to a
benzyl ni tff??ﬂgflﬁﬁﬁkgéﬁ@%lﬁaﬁg?wﬁﬁtle@%nﬁlﬂ mlar to those

descri bed bangsidehydsof thedersfuba: mat i on of the benzal dehyde of Formula Il to
the nitrile Conpound of Formula II. [Q7] The nitro group of benzyl nitrile
of Fornula 11-3 is then reduced to p@rovfde an aniline of Fornula 11-4.
Reduction of a nitro group on anRa o ®tie~ring is well known to one
skilled in the art. For exanplg,Ot troi"]group of benzyl 15 nitrile of
.Formula 11-3 can be reduced wfh desgesat kon in the presence of a

catal yst. Suitable hydrogenation ‘Gat I6ys include a variety of well known
transition netal catalysts, inclRidi &g pal I adi um on carbon catal yst.

Typijgal Iy, the hydrogenation reactjpon is conducted in an al coholic
solvent, e.g., nmethanol or ethanol,” under el evated pressure, e.g., about
45 psi . Tlaadmilsm)’algd@L&mtaHﬂ1sab3&mdbsef02ﬂhecomﬂeﬁrotneﬂtltemic&hychm no group using a

' ?dUCI N9 4% 2Bbrial B¢ group (o niti$, Ergl?pui%clﬁgl]e!, t%gylr%ethyl isocyanide (TosMIC) and

other isocyanides known to one skilled in the art. The reaction generally involves
-adding the isocyanide to a base, e.g., a hydroxide or an alkoxide, such as potassium
15 tert-butoxide, at a low temperature. The reaction temperature is generally kept at
from about -78 °C to about -20 °C, preferably from about -65 °C to about -60 °C.

' Conventionally, an excess amount of the base is used, typically about 2 equivaients
to about S equivalents, preferably about 2.5 equivalents. The reaction between the
base and the isocyanide is conveniently carried out in an inert organic solvent, such

20 asether, e.g., ethylene glycol dimethyl ether,

[90] After reacting the isocyanide with the base, the benzaldehyde of

- Formula I1I is added to the reaction mixture to produce the nitrile Compound of
Formula II. This stage of the reaction often involves stirring the reaction mixture at
a low temperature, typically about -60 °C or less, for about an hour and adding a

25 - . protic solvent, such as methanol. The resulting mixture is then heated to reflux for -

from about 10 minutes to 60 minutes, preferably about 20 minutes, and further
stirred at room temperature for additional about 10 to 20 hours, typically about 16

hours.




~ di et hyl dig

(SnCl2) and other nitro group reduci ng agents known to op@Ostbkd B N t he
art. The aniline of Fornmula 11-4 is then sulfonylated to produce the
nitrile Conmpound of Fornula Il. The sulfonylation reaction conditions are
si m | arwloQshdiese described above in Scheme | for thecegpyrision of the
ester of Formula I-1 to the sulfonamde 25 of Fornula 1-2. ;981 Still

ot her net hods for producing the ni t#¥1e Corrpound of Fornmula 11 include

t hose sho in Schene |11 _ below and in_t nples section. R3 W g4 RR
CN See Sc || e aerpaldenydecst Epmats B caﬂ)lbﬁieaﬂ!lxobzmn@dﬁ@s@ I 20 Cct ober
2006 WD %ﬁ&?&?éﬁﬂg&rﬁﬁﬁgﬂlﬁ@&ﬁﬁb t%%se shS%h nISQP‘%r*[H BocfPAdiiRRL . @ reaction
bet ween the nitrophenyl conpound For rruf and an acet onitrile

derivati vé'ixgmpl@s srstiom ni trobenzonitrile conpound of Formula 111-2.
Suitabl e acetqmitrile derivatives,include phenylthioacetonitrile,

chl or oacet pqi tirl Prle, tpl onet hyl acetonjtrile, 5 lExhe oxyacetonitrile,

phenyl sul f on af oRi3P | e,q npt ubf any) ACE rode. .

banoy! acekhmlN gs and (ﬁuﬁe nitrile derivatives

known to oneRsklRIIed in the ant. See, for exanpl {niarski, J. Og.
Chem, 1980, 45, 1534 and Wniarski, J. Og. Chem, 1984, 49, 1494, both
of which are l'hcorporat ed hereintbe reference in3their entirety.

Typi éally, a mxture of the nitrophenyl 10 conpound of Fornula Ill-1 and
the-acetonitrile derivative is ao_l% gdnip a suspension of a base, e.g., a
hydr oxi de or an al koxide, in a relatively polar organic solvent, such as
di met hyl sif3loxi de (mlﬂﬂi‘lréxcmeadha wter {-¢wleiclais voremesialjgner al | y  nmi nt ai ned
at bel ow 40 pref b ction time can vary
cepends no AdsihisG Sk agialy SR Aomg comaeritk SR AR R act i on

t enper at ukelfonybtedititiantabiivated selrfmiyhammﬁw le. g, iaRlsulBdrL chlcgereab ally the
reaction tinme ranges from about tes to about hours preferably

abodP 1 htpduces s fe&%ﬁlfl"eh%em—‘é‘iﬁl& iy ptony e tseoB veNES 444 ®8fpound of
Formul a L dtchy] iR £ QRARAP theleRel Pintn'ifd FeanfdBRRHKg 0f Formula 11

usi ng procedures simlar to those described in"Schene 1T
dichloromethane, at room temperature or lower.

[93] The ester group of the sulfonamide I-2 is then reduced with a
reducing agent to produce en alcohol I-3. Suitable reducing agents and reaction
15 conditions for producing the benzyl alcohol I-3 are well known to one skilled in the
- art. For example, one embodiment involves adding diisobutylaluminum hydride
- {DIBAL) to a0 °C solution of the sulfonamide I-2 in tetrahydrofuran (THF).
[94] - Oxidation of the benzyl alcohol I-3 then affords the benzaldehyde of
Formula III. Suitable oxidizing agents and reaction conditions for producing the
20 benzaldehyde of Formula III are vrell known to one skilled in the art. For example,
- the benzyl alcoho! I-3 can be oxidized using pyridinium chlorochromate (PCC) in
- dichloromethane: at room temperature to produce the benzaldehyde of Formula III.
-~ [99] ..~ Other methods for producing the nitrile Compound of Formula II

include those shown in Scheme II below and in the Examples section.
R’ R 0 R’ R
R R Lo R R R'S0,CI
OH __, H CN___ N
ON R*  OoN R®  ON R’ H,N R
R R® R® _ RS
II-1 -2 1-3 114

Scheme 11

25




[ 100] I n anot her enbodi nent, Conpounds of Formula | can 2eOgpbel?066 20 from
a reaction between an ester conpound of the formula: R3 RI4 R4 0 //O
R--SNI / REORs 0O\ RZR6 IV wth ethylene diamne in the presence of

a trialipg@hsgignum such as trinethylal um num and tripgi/Rpdsabaii num  See,
for exanple, Gunter, J. Og. 25 Chem, 1981, 46, 2824, which is

I ncorporated herein by reference in Qts entirety. [101] The ester Conpound

of For mul a IV can be Erepared by a variety of nmethods. In one particul ar
- enbodi ment[?6k he est Bythisgmp %wento&emlmoapnwwucqﬁrma@ed usi ng net hods

shown i n Sehesnd i bieh KB sl AIBAARRB Hrokfl ASEAL aildhol 119 iy Examplies sect i on.
20 Cct ober 2006 - WO 03 236 PCITI EP03/ 03904 3 R3 R4 R4 4 COZRa

CO2Ra |v qas:mmwll?&vmbﬁ@r cay tie readily syxshdsznéfronda[cmmrc‘raﬂus nitration of the
ester Bl conve tional aro tr di S provides
nitro- ester %a e‘:8' REC0 H%Peﬁﬁ %\cqrﬁ}?xﬁilc ﬁcw)y re?l?%l %‘l"%mdtu&?orﬁt hen reduced and
sul f gnyl at@ddxumsmg: siatitd thossdesiribell aiove th Sdheme] fbe ferredveribn afideve to produce
the ester ound V. [ 1 _The am no, gr r t he sul fonam do
- group in a"ﬁ ﬁfég%ﬁ’gtgﬁaﬁ?‘ﬁ%?&m‘méging&g?r@glaé@g Ifgé?d Hbove can be
~alkylated dxmlﬁaoﬂy dnCoXRIpIA Stdnt 4@ RRaCHRGoRiERsRld . where R2 is
al kyl . Such an al ky |on can be carried out 10 neat at about 0 C to about

. 25 °C, typithese |d9scabed@tbemm Bohame Idorgyadizing the benzybalepholnfdpanedl-§- at about 20 C
2, 200wt Bkl 2 O, LAFRN: AR Sponfggerd o on 2
= 10 . II-3 using conditions similar to those described above for transformation of the
benzaldehyde of Formula IH to the nitrile Compound of Formula II.
[97] The nitro group of benzyl nitrile of Formula II-3 is then reduced to
provide an aniline of Formula II-4. Reduction of a nitro group on an aromatic ring
is well known to one skilled in the art.- For example, the nitro group of benzy!
15 nitrile of Formula II-3 can be reduced by hydrogenation in the presence of a
- . catalyst. Suitable hydrogenation catalyst include a variety of well known transition
. metal catalysts, including palladium on carbon catalyst. Typically, the
hydrogenation reaction is conducted in an alcoholic solvent, e.g., methanol or
ethanol, under elevated pressure, e.g., about 45 psi. The nitro group can also be
20 converted to an amino group using a reducing agent, such as stannous chloride
- (SnCl,) and other nitro group reducing agents known to one skilled in the art. The
aniline of Formula I[-4 is then sulfonylated to produce the nitrite Compound of
- Formula II. The sulfonylation reaction conditions are similar to those described
above in Scheme I for the conversion of the ester of Formula I-1 to the sulfonamide
25 of Formula I-2.

[98] Still other methods for producing the nitrile Compound of Formula
- Il include those shown in Scheme III below and in the Examples section.
R R’
R* RY
o N See Scheme II
ON R’ "~ ON R?
111 -2

Scheme III




generally fromabout 1 to about 24 hours. [1041 The al kyP@Oicberd X06ypical ly
carried out in a suitable inert organic 15 solvent (e.g., acetonitrile,

met hyl sul f oxi de (DMSO), N, N-dinet hyl formanm de (DWVF), N-nethylpyrrolidione
(NMP) , [ReBeaess tol uene, any appropriate mxture of pgiig ?»@gl,i}]lgﬁ)ﬁm vents,
etc., preferably acetonitrile or DMSO in the presence o base. Swtabl e
bases for alkylation are well known3ko one skilled in the art and include,
sodi um carbonat e, potassi um carbonate, cesium carbonate, 2,4,6 20

~ trinethyl g98li di ne, Inrthisembodimenica rengtionbeteertibe oitipplenyihdomppind, and sodi um
hydri de, triethylamne, or
NN é’ggﬁ‘é“py g{ﬁ ama“n%tm%‘?@ﬁo{b&rﬁ%%%@%bg%%@isa PCT/ £PO3/ 03904

33 The ' cemppoand odiFsmithsHia[Z h%wtabhcabmnm%edeavatﬁres melude L- adrenergic
activity a d ri}ﬁ aeﬁoh a[e sefu n1 gfmsnt 1of vari ous di sease states,
such as 2R FERTREe Oﬁg‘é&l ﬂ% sl exual dysfunction, such

as epacul @hemyacdtoﬁmﬁldqjhsnmwomlaamrsme %ﬁyﬁhﬁ&fyﬂ&feﬁmﬁtﬂ@h as depression,
anxi ety, Q}]élﬂ'ﬁoS senility,, , deficiencies in attentiveness

~ and ‘cogni caemayl ac@fP@Eﬂl‘éléP o@ﬂcﬁet%‘tr%%IVﬁ‘}"’es KewiPa, and
. anorexi a. oBéLQ@ﬂledLljﬁ'tH%aahy stemmscalﬂﬁeowuﬁérmJérfc%%d%égooﬁs 494 ned as the

|nvoluntary | oss of uriné to such an extent as to’ becbme a hygi eni c or
soci al cormaéMinipeski; fOrgpaieman 984,148y Bi%d oty of whidsareincorpomied occur s when

pressure i e retentl SheREES U of the urethral
' sphl nct er%1 ldot%rré%'r%gg% %&%[?Pgr)s% ﬁIC%I%'Oﬁp'%T Nboé’ © urinary
~oobncadfti nemmapdnmdef Beremllil 1 aedhdaseditdia dejvpivoiraddedigasuspadioncondi ti on:
| stress, g b overfIO\g[an functiqnal ingcantinence. [10;] Stress urinary
- inconti neH pbasey g8 aly SRR plEpIdE Jr 2 18 vy oS Qfganicy VeRlg coughi ng,
sneezi.ng, sﬁ&%'ﬂirﬁ% lﬂﬁfo%@@MQ@Y%@baeﬁ@ﬁ feiipbiafe is fiRrapyeSeNt 15 methods
to treat SU inclu éSI ot herapy and surgv}o% Treatnment with
~ phar mslceu1f1fiaé‘!1ii!m‘%ﬁ’g"éISI‘FIQVW‘1 °¢,|m¢fﬁféb|3ftb910wﬁ@°ﬁs theowaction HWE care- adr ener gi ¢
.. agoni sts naLe for the use
of adr enelr‘lggﬁ%epéa?tlg@méé%}{sag? ?ﬂ\d}ﬁ"dﬁﬁgt rrenggeq rh%%r remeoﬂéé}ﬁeﬁ&? phy5| ol ogi cal
.dat 451 ndi sulistitugntaion thaphergyhritg, v, geiremlglﬂga reactioptitne tmgsy oot Bbootiscl e of the

urethra. 08 nconti.ne rusor instability) is the
“invol unt aﬁ@ T%étB%O%gﬁ:hﬂ‘ES’é’é"&fé? éita]é P> af TQM HCIF R '%fﬁ' void. This type
of i ncont infiRBEHzohifil BAnFdRAAbE ForPhilaqilNe the@ BorR¥REA6 iRy hypersensitive
detrusor nuscle. The patient with detrusor overactivity experiences

i nappr opr Campownskof Kepnule B ysing procesdvees simeilar 1ochess dessriped in Scheme 11

[100] In another embodiment, Compounds of Formula I can be produced
20 - from areaction between an ester compound of the formula:
R® RY

R 0
0, 0O
s s ORY

R N R
R2 R
v

with ethylene diamine in the presence of a trialkylaluminum, such as
trimethylaluminum and triethylaluminum. See, for example, Gunter, J. Org.

25 . Chem., 1981, 46, 2824, which is incorporated herein by reference in its entirety.
[{101] The ester Compound of Formula IV can be prepared by a variety of
methods. In one particular embodiment, the ester Compound of Formula IV is

" produced using methods shown in Scheme IV below and discussed in detail in the

Examples section.




intravesical pressure during bladder filling. Detrusor ipgtOakibkt 2006

resulting froma 25 hypersensitive detrusor (detrusor hyperreflexia) is

nost often associated with a neurological disorder. [109] Overfl ow

i ncont i {NBRot2g an involuntary loss of urine resultiRgrfgbiize@d Weak

detrusor or fromthe failure of the detrusor to transmt appropriate

signals (sensory) when the bladder33s full. Overflow incontinent episodes

are characterized 39 bM frequent or caontinuous dribbling of urine and

i nconpl ete or unsuBceBsful voiding. F°1®f Functional incontinence, in

contrast to that of incontinemce gscribed above, is not defined by

an underlying ph | odi® unci i fO%he 20—Cctobgy 2006 WO

03/ 091236 PCT/ EPO34#03964 34 bl it ethra. This type of incontinence

i ncl udes the involintary | oss of2Uri resulting fromsuch factors as

decreased nobility, medications (e.g.;, diuretics, nmuscarinic agents, or

al pha-1 -adr enoceptmri ant agoni sts), opy-psychiatric problens such as

depression or cognitive inpairnept. 5 The conpounds disclosed can be al so

particularly useful for the treg‘fll’?'@ﬁtwof nasal congestion associated with

-al I ergi es,[1629] ds, aTighsQitR@ion BAHE bsterdVSPALIRF SonvaRioW blonffic t he sequel ae of

congestion_ of the nucous nmenbranes (for exanple, sinusitis and otitis

~ media) . wintptipgsendiionyproviderditre-edersprpoungiiof Femnula V1. oThemitss e and ot her:

- therapeuti ' ; e kI Gl man's, The

Phar ?facol §§?d§3i§§‘%’g§i@‘é&§?ﬁr§r‘1‘er 6%%%53?%%&%?% %@#?%ﬁ?&%%@) é:taw- Hill, New

- York, 1998boetiaptoduceit: 661 CompoundoliF@oivbi¥h, R A., Phar macol ogi cal

Revi ews, , 46:205-229. [113], The. act..,vity of potential al An. activity

T vitro AR el or i ba Rt otne S tnG it Etn Bl ShRGmEmaBiele | ntri nsi b

activity (ntemmrtiaice désoritRdrnbpictepbs alkdated to pkSdudd BB YXbeRPsidig) of standard and
novel co unds using fluorescgnt dye determ nation of intracellular

“cal ci um c&PERARLR iFB%%‘-‘.la#T’f@F Reisalkos Sucha sfiglagon RS Samigd ohi ch

sel gt i vehyarsi duol B4R 658025 P, thibdlis aﬁé%ﬁ?ﬁﬁb%a&ﬂ:‘?lﬁi“ﬁ: enoceptor (clone

13) were subsequently evaluated  1n"vivo 1 n anesthetized temale rabbits to

assess ur preferahily alcbputi20yC tedbguy 608Ct Vhflethe dkylatiopGedstiomimpvaissur e ef fects. -

Conpounds i CLlVity Jdn e etized.rabbits were eval uated
in consci 8&&&3@?3(3%2%“%?3&0% &ﬁg‘sc "Sﬁ%r%?]({vs’gn?/\iﬁ%ﬂmfc’éllr%%?’} Y8 neasure
di ast ol i c geleradly frunestour letoabelit 24 86ureli N- gage transducer to neasure urethral

tension. Dj.sclosed hereip.are a, pharnmgceutical conmposition conprising a
: 8034? 'lt]'le aﬁ(y{;tmn is typlc% y czgraied out inasuitablreni)ner_t organic i J

15- solvent (e.g., acetonitrile, methylsulfoxide (DMSO), N, N-dimethylformamide
{DMF), N-methylpyrrolidione (NMP), benzene, toluene, any appropriate mixture
of suitable solvents, etc., preferably acetonitrile or DMSO) in the presence of a
base. Suitable bases for alkylation are well known to one skilled in the art and
include, sodium carbonate, potassium carbonate, cesium carbonate, 2,4,6-

20 - trimethylpyridine, triethylamine, N, N-diisopropylethylamine, and sodium hydride,
etc. Preferably, the base is sodium carbonate, triethylamine, or N, N-

diisopropylethylamine.




conpound as defined above and a pharnmaceutical ly accept af) ©ctobénd0es. 25
Phar maceuti cal conpositions disclosed can al so include other therapeutic
and/ or prophylactic ingredients. In general, the conpounds disclosed can
be admiwoetesied in a therapeutically effective anoumctiapemoyesof the
accepted nodes of adm nistration iﬂﬁﬁr agents that serve simlar utilities.
Sui t abl e dosage ranges are 30 typi ly 1-500 ng daily, preferably 1-100 ny
daily, and nost preferably 1-30 ng _ daily, .dependi ng upon nunerous factors
such as the severi t yhegompieunddisdased havy sslective@at @@ c-RABNSGE and rel ati ve
heal th of ackibfy S41s@6¢h art NS ARGH BRDeatMient HEFHBIPAMAL stMSEdichldie route and
formof admnistration, the indication towards which the 20 Cctober 2006
WO 03/ 0912 83nPGTMEROBLDBeE4 08 stion] weriabdysBmciam, sechdis eigenlatin and t he
preferenc %?ﬁ j.en . [ ctitl i.nvol ved. One of
ordi nary @ﬁ?rﬁ}gl n ‘E_gis%?t?ﬁ OS;)&%&er%F %g aggé resgilrog’egéé&eeg@mg#lfﬁtﬁbe abl e, w thout
undu® expenilig Atlztcinon’ sadeficiancies in @Aregvanpaand esghitivml arkinavihgedge and t he

di sclosure of this applicati.on, to ascertain a therapeutically effective 5
anount of‘ﬁf%@er%“r‘r%&ﬁﬁ%‘%%“bﬂ’éd’ﬁ@%@ﬁ‘fXI’f‘nvepti on for a given disease. [117]
I n gener a[LO6F OMPOUNSiEnadf intdiftinbrice $O1)fis 4 thv@itioh A&kinell bé theenvaRiiaft St ered  as
pharmaceutical fornul ations including those suitable for oral (including

buccal alfss %ﬁ}EmF F‘?ﬁ’ﬁh?{} exterd @s E’Ib,eccﬁ%F‘s%\_‘Xgi‘ft"éfmfé%iﬁ}l cﬁﬂﬂe_ﬁb‘ﬁﬁw, vagi nal , or
parenter agatfchﬂQB%ﬂ@zgy 1ds8bf @rfﬂé%gwr herl fRbss@@idsile i bladdBf dx@tdagcal ,

subcut anebus and i1 ntravenous) 10 admnistration or 1n a formsuitable for
admiGi st r eetdntive pressivrelvditheetureshrabsphinatersf(intratuiethmal prefdvee)p Fedranajsd nanner of

adm nistration. is generally oral usi canveni ent daily ,dosage regi nen
o ch candB ey ERChienys G bred Rtk ChaGRE SUp Bl P ut T 105, A

conpound  ednditipfnees sreefoveiidwiind F@ittionad R oritineiice. t oget her with one or nore
conventi 0@ adj uvants, carriers, or diluents, nmay be placed into the 15

| | . (
formof p "haceut iS_(‘E"&FS‘E’(B‘ﬁ‘Hdg‘?"PPEﬁ'?%e %H)\ﬁﬁ‘?et‘n%wg?“%mﬁhar maceut i cal
CoNpOoSi Ui AikhpeRBHHHY, Ene‘éﬂﬁ@,gé‘ugﬁf?xg,rﬁ% OE@YPI%iC(&%Gﬂi&@%Q%r&QﬁvenF i onal _
ingredients Tin conventionhal "proportions, with or wthout additional active
conpdundsmethodgoitiaati S ascluderphiysivteerapy andgutgerye Tieatmest willy cont ai n any

suitable effecti nmount.of, .t ! ingredi.ent ¢ te with the
it endeq BargeeutiEl SRRKT dlea b BEbLIG SRR LEIRITIRATHS 2

conposi ti pliitaylppandlemiephdyedddfise. Skheiratinale derthesse of adibmkgic or fill ed

capsul es, sem solids, powders, . sustained,release fornulations, or |iquids
‘such as se§opistsdpgth E'Elf’é‘ﬁéfﬁé’(i? SH& is based ogipariclogiea! dpta dndicghing 0 | ed capsul es f or

oral usegy@fiar Ho&é}ﬁ%ér@%gﬂp‘ﬁf toSHRBAThsLlloftheuRinrh eCt @l or vagi nal

adm ni stration; or i
20 . [108] Urge incontinence (detrusor instability) is the involuntary loss of

urine associated with a strong urge to void. This type of incontinence is the result
of either an overactive or hypersensitive detrusor muscle, The patient with detrusor
overactivity experiences inappropriate detrusor contractions and increases in
intravesical pressure during bladder filling. Detrusor instability resulting from a

25  hypersensitive detrusor (detrusor hyperreflexia) is most often associated with a
neurological disorder. | ,
[109] 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 is full. Overflow incontinent episodes are characterized

30 by frequent or continuous dribbling of urine and incomplete or unsuccessful
voiding,
[110] - Functional incontinence, in contrast to the types of incontinence

described above, is not defined by an underlying physiological dysfunction in the




formof sterile injectable solutions for parenteral use.2fo:fsubaidoans
contai ning 25 about one (1) mlligramof active ingredient or, nore
broadl y, about 0.01 to about one hundred (100) mlligrams, per tablet, are
accor di woloyomegst abl e representative unit dosage for mcr/Hpdsé&posThe conpounds
of the present invention may be forg%’.ul ated in a wde variety of oral

adm ni stration dosage forns. The pharnaceutical 30 conpositions and dosage

forms may ri und..or _conpoun of the resent. i.nvention or
phar maceur @g@@ Pﬁ%&}g‘%gﬁggﬁ © %&P?ogﬁ?%g? %Puﬁg%tfh? H’é’OIé’B{gfyagss OES onent. The
phar maceutdselihg fromcsuelpfaatotsass devréas @l moblHyy, Medieitione(e.cs ireticsy |iquid. Solid

form preparati.ons incl u%ehapg\égers, tablets, pills, capsules, cachets, 20
Oct ober 2BWECATING 48801H @1 SRR PreFsnoseRiqiRIdrganisie), oxpyphialric Bropls®s and

di sper si bk@hggagwégﬁmoﬁc@ﬂmvglhﬁﬁmﬂcg{ may be one or nore substances which
may al so act as diluents, fl avori@argg agents, solubilizers, lubricants,

suspendi ng agents, Bheehepsundsdisdesed eanbeatso partipilaty wsefol forbgr at i ng agents, or
an encap i teri J 3 h ri ally is a finely
i vi dod oA BRBhlcRon 3 RRANER nerbiS oL WS BRELE LY, Ve

conponent disérders adslvedllsss theequadde of eongestigaostald mgeiue ireehdbyanes(fof xed with t he

carrier having the .nec r i ndi, capacity.in.suitable proportions and
conpact edejiaﬁlp?%émgﬂﬁi)@%;(ﬁﬁs ée?@?ag&ngar ‘fl‘f&éégﬁﬁ‘gﬂg? ‘é&eﬁf‘f‘d tabl ets

pref er abl pigpnt ai n THesaandlbeidt thevapeulid hisdsArexdi@tiibed F¥eHhMple ) percent of the
active co &#’?f&f&%ltable carriers include but are not limted to 10

magh%;i u I,’"al’?éfg??@sﬁ”iﬂf‘ﬁ’%"f’@é’f%{ 8asix ofiTeerageydias. nintluedité®e,  pectin,
Cdextrin, MEGRIRILIGNATER, 1996 AABRIA60 BIAMEEbb O REA SO U

car boxynet hyl cel | ul ose, a | ow g wax, cocoa butter, and the |like. The
t erm " pr ePearomacdogical Reviews hBR4d46:305-228%:1 ude the fornul ation of the active
conpound w encapsul_ati.n terjal as..carrier, providi a capsule in
whi ch thewell'rcs:fi ve coO gﬁévﬁt?,%fg\’ﬂf laLFIAG Y t’"fgr"c“é’ﬁsr‘*'éf"%‘,“ec{]@' surrounded by a
carrier, walting theipbieA®sme rdldtive ntMhdidladtivity Eeliivedtb h¥repinAeingbs and | ozenges
are_included. Tablets, powders, capsules, pills, cacﬁets, and | ozenges may
be &% sol Phenylgphinelof stangerd andnovel epmpaupdsivising flapteseent dye201 Ot her for ns

sui tabl e Mf“ﬁ%ﬁ"m@f'ﬂ%%ﬂ%é%k X%&%Erﬂﬁ%ahQ.qUi d form preparations

i ncl udi ng enul si ons, I XI'Ts, aqueous sol utions, aqueous 20
suspensi od4] or solStahdérdramd povepargoinadssvhith electivedy stimdneteCHOo be converted

shortly fqre use.to liquid form preparations, Emulsions may be prepared
in sol utigﬁga{s expressingthe, s -adrenocepios @%JSWY%HESGQV?&BFV@B‘F%H ons or may

contain epupiih ¥hddtheti AU FEHhale rabBlfs t6 % RBRRethalEvRP relafiod LiYifolig O Di t an
monool eate, or acaci a. Aqueous |
20 blood pressure effects. Compounds with the desired activity in anesthetized rabbits
were evaluated in conscious female rabbits instrumented with telemetry to measure
diastolic blood pressure and a strain-gage transducer to measure urethral tension,
Disclosed herein are a pharmaceutical composition comprising a
compound as defined above and a pharmaceutically acceptable carrier.
25 Pharmaceutical compositions disclosed can also include other therapeutic and/or
prophyléctic ingredients. ,
In general, the compounds disclosed can be administered in a
‘therapeutically effective amount by any of the accepted modes of
administration for agents that serve similar utilities. Suitable dosage ranges are
30 typically 1-500 mg daily, preferably 1-100 mg daily, and most preferably 1-30 mg
daily, depending upon numerous factors such as the severity of the disease to be
treated, the age and relative health of the subject, the potency of the compound

used, the route and form of administration, the indication towards which the




" di spersi ng S5Eh

sol utions can be prepared by dissolving the active conpop@Cttobér 2@ser and
‘addi ng 25 suitable colorants, flavors, stabilizing, and thickening agents.
Aqueous suspensions can be prepared by dispersing the finely divided
active ot in water with viscous material, su En%ﬁn%ﬁ&#ral or
syntheti ¢ guns, resins, nethylcellul ose, sodium car oxyne{ yl'cel | ul ose,
and ot her well known suspending agedls. Solid form preparations include
sol utions, suspensions, and enul sions, and may contain, in 30 addition to
the acti vedpH§iEHeMis diregieds pngthe prefarengesrand expenibhaeiof theanedisak f ers, artifici al
and nat ur WEE: | : ’ : i L.z agents, and
t he Iike.%h?%21] %ﬁgﬁg%é%%un gﬁ%$§?ﬂghg%g§g§ﬁ£%HW%ﬁ%#gﬁkﬁébﬂge formul at ed
for par ertea@blgl wishbut widge expeiimantationgnd idselianc epdn persond! dmoveledgepl e bol us

i nj ect | .t ober, 2006. WO 03/ 091236, PCT/ EP03/ 03904 37 ti
|t usi on) DRAERSTORE B i dhplen™ P, S e LAY R o0, pro- 1111 e

syri #ges, auohiofvielcunBounds ofthe Prefént invertioh foradpsl diesteal ners with an added
preservati Y@ The conposi tions y .take such forns_as suspensjons,
“sol uti ons,[{HH -e-muIgige?%aliwanP&}rg%daft@maﬁW@mw@@?aﬂramméck%me sol uti ons
in aqueOUSas5haﬁﬁhbéﬁﬁd%ﬂo%ﬂ@laﬁén‘é%ﬂludi%‘tﬁ6§8'sﬁﬁabl%ff Pdrlzl%iq@fudﬂlg%ﬁwdfous carriers,
di luents, solvents or vehicles include propy?ene gl ycol, pol yet hyl ene
glycol,  vegésuntingud). rectal.cagpl, topipalaplmerialy) vagiredi or parewserablinelugingani ¢ est er s
(e.g., et a?t@xlfiia L. f t.or ents such as
preservi ng%ﬁkam“ﬂsﬁﬁ’g, t’raerru s!i%?tﬁ%%g&brs&ﬂ%‘%%ﬁg%@d,trés"f’%t i1izing and/or
-+ di spér si ngdmgesttaton oklin e fomatsuivable/for bdminBritiondy inhghadoh erihsufitatione i n powder
form 10 qbtai rtled b aseFt' ¢ _Jsol ation o[ stgrll e solid or by
I yophi | i zat¥ BIFIFTE FRBHT Qi Aepinisition b gropratly, pbysinger OpWEnirbdailyt h a suitabl e
vehicl e,  dogge reginiil witich i b 8@ lstéd KBk & the dbgheedf aftli@ignorTPOUNdS of the
present invention may be formulated for  topical adm nistration to the
epi der ni s B8] oi nt neheempapd aheprpoundstof hepresent invention, togetherddthmal pat ch.
QO ntnents f , j . 15 aqueous or
oi ly base oﬁmgt tﬁ%ﬁ%@é%?%ﬁ%ﬁé%@ﬁﬁ% tﬁ%@i@ﬁ&%ﬁ%ﬁ%%@ ‘g% i ng agents.
Lot ildns ndgrnbef phanmacdutical dompdsitioanamiynitalosages. Thelpyiarhmasatieald wi || in general
al so containing one ot nore.enul sifying agents, st.abilizing agents,
a8 B R Bt cOTR e B R RGeS0t o1 + ng
‘agents. Fai canvéritiond propuitiond) Methiop vithé @ Rl difbnaPabivOiciigoahdst? 1 n the mouth
i ncl ude | ozengles conprising active agents in a 20 flavored base, usually
sucrose akingRlshand e vait dosagedarms myycontain aay seitablsratsetiig ameunt ofct i ve

1 ngr edi en'sd difinbaRd HRRNSHR ARGk Al AU ELE b gy sucr ose and

acacia; and nout es conprising the ac In a suitable
1iqéfd  caemployed. [The pharFlaecuticalpoupaigions manbe pnpswdtas soliderstuctoss may be

o formul at e?abfle?sror filled capsules, semisolids, powders, sustained release formulations, or

liquids such as solutions, 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

‘25 - about one (1) milligram of active ingredient or, more broadly, about 0.01 to about
one hundred (100) milligrams, per tablet, are accordingly suitable representative
unit dosage forms.
[119] The compounds of the present invention may be formulated in a
wide variety of oral administration dosage forms. The pharmaceutical

30 compositions and dosage forms may comprise a compound or compounds of the
present invention or pharmaceutically acceptable salts thereof as the active
component. The pharmaceutically abceptable carriers may be either solid or liquid.

-Solid form preparations include powders, tablets, pills, capsules, cachets,




adm nistration as suppositories. A low nelting wax, such2@aectbsi200dre of
fatty acid 25 glycerides or cocoa butter is first nelted and the active
conmponent is dispersed honbgeneously, for exanple, by stirring. The nolten

hormgeng,g,q,gmﬁbg%ture is then poured into convenient g s, allowed to
cool, and to solidify. [124] The coi’%ounds of the prz’géﬁtgm?ﬁg%/ogntion may be
n.

formulated for vaginal adm nistrat Pessari es, tanpons, creans, gels,

pastes, foans .or, sprgﬁs 38 cont ai nj ngi, in addition to the active ingredient

such car r iHPROSEEICSA8d KIFBRGHOIE §TapHiEs. of £0lidiarmiseman B9 Bsrar 0% [ 1251 The

conpounds s@bstdnBe vHIEHSAR} atbd BB diIREHH Ay g RS E&Elﬁ%eﬁ's‘?fubriéhﬁ&?'

adm ni stration, The solutions or suspensions are applied directly to the

nasal 20 CHiPSHERg 290l binderpreeoveliss, RUTY disinegetanpeds oraavi ty by

~ conventiongl , | 1.1 r [ hpet & .+Spray. The
formul ations® %@&gén afﬁér}%l{/ﬁﬁggw #%s’éﬂgs%aﬂ'geﬁg Sgaﬂﬁ%affﬁ%gggw‘fjgdrﬁldl n the latter

caseSof a whithdpperixtoe withpbe firely divided actiye lenmadbite iredblbiy, thdwetipat | ent

adm ni sterjng an appropriate, .predetern ned volune of the solution or

suspensi orffo™ ?Pef“_kfégg%@’g‘s&?‘%gw’ lgf)f;aéS}e,r ﬂpgtweﬁ@%@ﬁélﬁ&ed for exampl e by

~means of . aapwiteinisalabid %apcmm aﬁ@écﬁaﬁ:aet@&lm}he {nhgbind e cegrpowmds of the

present invention may be fornulated for aerosol adm nistration,

part i cul aPPyderpandiabléte prsfaraineaptain e abmgona(d) ecbag seyrebdfdisal |
admi ni Str%Veic]?xﬂofiﬁ@%ctgfg?gxgp&ﬂd%hikaggec@ﬁfe?slihéﬂucnean‘ﬁl?a@n§ fehgrticl e size for

10 exanpl e of the or five mcrons or less. SucC particle size
“may 1Be  olmaghesbuh ¢aybonatgrmaguasivin stearatetelcasupar, factosep pentip) dextoip, m cr oni zat i on.

R 5 S ek Pl B BBl ©
-di chl or odinidltingrvaxpédosaiautict, Ahdtht fike f TheadraiTptdpatationds intended to

dichlorotetrafl ugroethane, or carbon dioxide or other 15 suitable gas. The
aer osol nﬁ@Fi@SmF tiop of the getivs semponnd wath epeappulatingdnaetiahds | ecithin. The

dose of dichiges By gCHOdagMé ih hicB¥hPactTPd EfRndtR] With cg%iﬁheﬁt“at ively the
ma f a dry powder, for exanple a

active ingredients e provided in a formo
“powdér ni %amﬁrsmeuwn%/nﬁhm damies vehightisinl agsopiatierewith its Singiladly, as | act ose,
.starch, | | [V, h ypropyl met hyl, cel Lul ose and
ol yvi ny! e pndobink B BEMAUE elus Y bR Bb Berefirtay oo Tt ne
“nasal cavilézgnged may powietid femypdableifanraayminstati@sent ed in unit dose form
for exanpl e, in capsules or. cartridges of e.g., gelatin or blister packs
- from whi cILthohie' pomn(gtLerrfﬁ?nsth“ﬁ’ Wg’sﬁd‘g}‘@ﬂ%‘?“%gﬂ% igyid E¥m; nhal er .

preparations including emulsions, syrups, elixirs, aqueous solutions, aqueous

.20 - suspensions; or solid form preparations which are intended to be converted shortly
- before use to liquid form preparations. Emulsions may be prepared in solutions,
- for example; in-aqueous propylene glyco!l solutions or may contain emulsifying
-agents, for example, such as lecithin, sorbitan monooleate, or acacia. Aqueous
solutions.can be prepared by dissolving the active component in water and adding
- 25 .- suitable Eolorants, flavors, stabilizing, and thickening agents. Aqueous suspensions
-can be prepared by dispersing the finely divided active component in water with
viscous material; such as:natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well known suspending agents. Solid form
~preparations include solutions, suspensions, and emulsions, and may contain, in
30 addition to the active component, colorants, flavors, stabilizers, buffers, artificial
- and natural sweeteners, dispersants, thickeners, solubilizing agents, and the like.
(121} - The compounds of the present invention may be formulated for

- parenteral administration (e.g., by injection, for example bolus injection or




[127] Wen desired, formulations can be prepared w th enteQowbeo20ings 25
adapted for sustained or controlled release adm nistration of the active
ingredient. For exanple, the conpounds of the present invention can be
for mul awamosiopn23¢ r ansder mal or subcut aneous drug del i vigfyepdpysbges. These
delivery systens are advantageous ﬁfen sust ai ned rel ease of the conpound
I S necessary and when patient conp anf:e with a treat mentfregl me?l S
cruci al . janalell ' dermal 30 delivery systens are frequently

at t ached th, an {s}glﬁnﬁl-s{égﬁe@?ﬁlagebgc?ﬁsﬁﬁgqfﬂﬁBPfjf’se'fﬂ%‘}/m@&i’ﬁtilﬁ?aareéf i nterest can
al so be cdiisil ngrihges, sinalhvlemeinfiaidn@R iMBRIARBE confairtrs witEOABed

(1-dodecyl azacycl o% tan- 2.-.one%. ﬁgsta' ed rel ease delivery systens are
“inserted ?ﬁ%ﬁﬁgté'ﬁ'e E FOPIPASILgns 2y fake g $SHSBPZ@P‘I£§§(§$§(993%@£ g or y I
i nj ecti on.embiigond 2gicodPRRicINGoPSa b i subderma
irerI ants enca sulqhaﬁ?thgﬁ conmpound in agll%?%igglngﬁugﬁe nenbrane, e.g.,
silicone 'PBB’B&VIFH%SIY%P%EW&&&&Yerf}mhqmem&caeiegp, dilypotsysabents oaci d. [ 128]

Th har i tj f Ly in.unjt dosage forms. In

such"for mY o EPhabbRPAER' AOE pBt BRI AAR e Blsded 988 ai ning 5

appr opr i atod), guhmjdctablerghicteltersde vthylmmraa@&nay'g&ﬁaiurﬂ?&nuﬁmget form ](c:an be
k ti . the .package. containing discrete quantities o

i Sr eBg(r:a'ii ?gg?n?srsglggélsa%éscég}é'@kgf@gg’teﬁ'ﬁ'?séf?’ we 05%8%%8’53 stahiligt &Fs in vials or

anpoul es. dibasing bfatsUAltematiegagie aétie Mgalenb Raf bERDWIE: foln@D! et , cachet, or
mp Abasing b mathelyAea lrggprliatg?nunﬁ%r of 0any of these in

| o e itself, or it can be the ap e’ nL _ _
'paiﬁgged PE?’WFd byasertipolesionof steriie salid @ by heaphiizationi frvm S@lﬁgng@‘r stfand t][]ell’
formulati. i ' | ] o, C ractice o

or il | 93y bITASEL RS LOGERTARBL Jof RLBOERAPT o1 0 of
“edition, B#on, Peﬁwwmpw;ldaof thﬂapswtsx_amrmmtl ;m'n.y|b151ﬁm-mn(;laedtfa_nr(t:)aLI }‘gr gg% : ce)nz
containin . e.present. invention are describe .
15 EXANPL%g?ca%?a w%rﬂtggllogﬁuléﬁfp ! Saé?&’r%?fgs’ icTeP’ﬂi‘éP’?]ﬁf'%@’%faﬁﬁt hod for

~produci ngtr@usdpmahphiclofOinﬁﬁhﬂMh@crbaxﬂﬁmﬁlﬁ gﬁm?arﬁRmetﬁé%ﬂnﬁnaied\ﬁﬂ?a@utl i ned

RO. R~0Q R OH ROpO-~04c NRs RiiS. HRs
: l%gl (_i)g\r H ?gac%leggs cg' oﬁ? base'%lth%)e ad%itgn of suitable thickening and/or gelling agents.

Lotions may be formulated with an aqueous or oily base and will in general also
containing one or more emulsifying agents, stabilizing agents, dispersing agents,
suspending agents, thickening agents, or coloring agents. Formulations suitable for
topical administration in the moitth include lozenges comprising active agents in a
‘20 . flavored base, usually sucrose and acacia or tragacanth; pastilles comprising the
active ingredient in an inert base such as gelatin and glycerin or sucrose and acacia;
and mouthwashes comprising the active ingredient in a suitable liquid carrier.
[123] The compounds of the present invention may be formulated for

administration as suppositories. A low melting wax, such as a mixture of fatty acid

25 -glycerides or cocoa butter is first melted and the é.ctivc component is dispersed
‘homogeneously, for example, by stirring. The molten homogeneous mixture is
- then poured into convenient sized molds, allowed to cool, and to solidify.
[124] -The compounds of the present invention may be formulated for
vaginal administration. Pessaries, tampons, creams, gels, pastes, foams or sprays
30 - containing in addition to the active ingredient such carriers as are known in the art
to be appropriate.
[125] The compounds of the present invention may be formulated for

nasal administration. The solutions or suspensions are applied directly to the nasal -
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HRRCNO ™ ,O0l H O\ \SOe N~.~ 0%O#o0Ri NRERi ,NR NRs HR
H6 HR6 20 Step | 0t Br 0 HO~~~ 0- KRKCAB Oi7 7 '0" O\ / acetone O
1 "0 {vbIbhed& @ sol ution of 3-hydroxy-4-nitro-benzei-¢rdeiidedet hyl ester
(50.0g, 253.6 nmmol) in acetone (1 L) was added potassium car%onate (105.0
gram 759.7 20 Cctober 2006 WO 03/991236 PCT/ EP03/03904 40 mmol) and

allyl bromd 44.0 nl, ,508. 4, mol The reaction m xture s heated to
ref%lux ovecFYﬂey tCOBVF(S‘t‘?Wé“'Ie?PéO@E?}W@}P}FaF’éI ASronRets Pipeiey eany LS | trati on. The

filtrate esnut@idaenky B meviddadsh shelue SMItRISSRHALINtR: FitdSase of a ,
3-allyloxy-4-nitro-benzoic acid rretxr;él ester as solid (59.4 g, 98.8%. 'H
ep
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[126] - The compounds of the present invention may be formulated for
aerosol administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for
10 example of the order of five (5) microns or less. Such a particle size may be
- obtained by means known in the art, for example by micronization. The active
ingredient is provided in a pressurized pack with a suitable propellant such as a
chlorofluorocarbon (CFC), for example, dichlorodifluoromethane,
trichlorofluoromethane, or dichlorotetrafluoroethane, or carbon dioxide or other
15 ~ suitable gas. The aerosol may conveniently also contain a surfactant such as
lecithin. The dose of drug may be controlled by a metered valve. Alternatively the
active ingredients may be provided in a form of a dry powder, for example a
powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine
20 (PVP). The powder carrier will form a gel in the nasal cavity. The powder
‘composition may be presented in unit dose form for example in capsules or
cartridges of e.g., gelatin or blister packs from which the powder may be
administered by means of an inhaler.
- [127] When desired, formulations can be prepared with enteric coatings
25 adapted for sustained or controlled release administration of the active ingredient.
For example, the compounds of the present invention can be formulated in
transdermal or subcutaneous drug delivery devices. These delivery systems are
advantageous when sustained release of the compound is necessary and when
patient compliance with a treatment regimen is crucial. Compounds in transdermal
30 delivery systems are frequently attached to an skin-adhesive solid support. The
compound of interest can also be combined with a penetration enhancer, e.g.,
Azone (1-dodecylazacycloheptan-2-one), Sustained release delivery systems are

inserted subcutaneously into to the subdermal layer by surgery or injection. The




was heated between 185 C and 195 C for nineteen hours angoceabec2()s room
tenperature. The m xture was purified by flash colum chromat ography over
silica gel eluting with 8% ethyl acetate in hexane to give

2-al |yl wio 3y028Ky-4-nitro- benzoic acid nethyl ester f-35pds 00460 699 as a
yellow oil. "H NWMR (CDC13) 8 3.79 15 (dt, 2H, J= 6.3 Hz, 1.5 Hz), 3.93 (s,

3H), 5.03-5.10 (m 2H),5.97 (ddt, 1Ff J=16.8 Hz, 10.5 Hz, 6.2 Hz), 7.35

(d, 1H, J=8 Hz). .04 (d , J=8.9 Hz).. .11.07 (s,, IH. Step 3 HO 0 HO
O 030 duBc?en?E)l "H‘Eg@‘f CP%P?}%E E‘BICQFPPQ}de‘Tg&PéF?IS}‘PIQ DeRDRPe E-4- ni t r 0- benzoi ¢
aci d net hysiliceid ibbdrfor hbidtlegladsbléwiNner] dlg. Botyakfs K@t hane (100 nl) and

met hanol ([i$8]M) at_- 78 C was bubbled wth ozone for 40 m nutes, After

stirring fiot®lanot heTh"Z@aﬁ?’We‘&icﬂprf@Pnﬁa@Plfe_&iahlbfn unitidessgen gas was passed
through t ke af blofor, HelfrépordibiR sMMyidcitthbly IR dbfs Bhmyaififlg 1 0! ) was added

at -78 C. The reaction solution was a 0 warm up“gradually to room
t enpér at urdPpiepaate fusntities ol theragtivet dompoment t Theainitalesagp forti cht boed bet ween

di chl oro T ueous Jayer s.further .extracted tw ce
with dichl o%ﬁg‘iﬂ%%}fﬁée%"gg%&% IR PTG RneR BEPTRPAHIoRy  ne. 20 Cot ober
- 2006 WD 08¢i0BhAdGeREHIHE; 0038 Add gokwdetlyih @Is(rampOuleI A IS Gewritsul fate) , and
concentrated utrtlder r duced_pre@sure to ?piz;e . )
2-'hydr oxy-“PH4&F £ Y827 ¢ & PRSIl Jabetncashetros fozgngediself oy itican bethel net hyl ester as
a yel |-OWaﬁﬁlohﬁ'atéﬁm%e%fariy%f%iﬁ@ﬁ&%éédf&&n.?’- 51-3.74 (m 2H), 3.96 (s, 3H),
6.43 (dd, 1 H J=6.4 Hz, ‘2.6 Hz), /.63 (d, | H J=8.8),.8.01 (d, | H J=
- 8.91). d1%Yep 4 Hesher witahle phagnageuticatyenrs andtheicfonmulation@ats O O

SR described in Remington: The Science and Practice of Pharmacy 1995, edited by E. -

W. Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania,
- Representative pharmaceéutical formulations containing a compound of the present

invention are described in Example 5.

15 EXAMPLES
Example 1
{130] This example illustrates a method for producing Compounds of

Formula I using the synthetic scheme outlined below:

4 £ oo B 9 R’
R -~ R‘ v R‘
O ‘ 0%540 O — 0\\540 OH
HN R5 Rl/ \N R’ Rl/ \-N RS
R H o gs H g

common intermediate '
synthesized or

commercially available
3

i N B B oo
. R N R o - .
: o*s,/o N[ ] _— o\\s,p ~— o0
R'"ONT RS R "N R RISy R®
H H gs H  gé

Rﬁ
20 Step 1
0 N Br 0
HO,
0. acetone 0.,
1] NIl
0
- [131] To a solution of 3-hydroxy-4-nitro-benzoic acid methyl ester (50.0g,

253.6 mmol) in acetone (1 1) was added potassium carbonate (105.0 gram, 759.7




[ 134] 2- Hydroxy-7-nitro-2, 3-di hydro- benzof ur an- 4- car boxyho ©cated2008t hyl
ester prepared above was heated in phosphoric acid (60 nL) at 100 C for
one hour. The reaction m xture was poured into ice water and the aqueous
sol uti owgl@nwass extracted with ethyl acetate. The or gaiRigpoPhene Wwas washed
with brine, dried (anhydrous sodiupsulfate) and concentrated under
reduced pressure. The residue was géjrified by flash col um chr omat ogr aphy

il ' « W\ % hyl tate.in h t [
2ot o bl s atA bR 1. 5084 Mg e e udn mE R i Red' %0 40vg .
'le-l)(Cg)Cé;,)to&ﬂud.o@&n(@tmﬂlﬂ)e,insbhﬁ){brﬁﬂeridllvl:as Jembved b?ﬁltrat?orﬂﬁhédé éHS 55 J:é- 90
, 8. ncl _

1H J=8.5 Hz), 8.17 (d, 1H, J=8.5 Hz). Step 5.
¢ O OEt OH FatRWas ppegipirpted |“%1d°lili‘1€}“°f’é Brésswy torgiye %'ﬁ\lxlo’ﬁ’h‘i'aﬁtmg’é“%ﬂ’i%ydr ate (I

5.0g, 66. Scidmthyl\eaer AG ; SHR '
7-nitro- beﬁzof Jr)ém- 4r_ ca?lggg?/?igggsa?iﬂgpﬁne&?}rll%{ecgg%ﬂe? 3'?91.(5851{)@?'731. 8 20 mmol)

~in efhyl déetHiES50ddz Ho)HA Bdttabd] J<186 Hel ) .4 HEhed HeRSt0GMtT Xt ure was

stirred atyy Qo4 gon r 0 Y n tigi bet ween et hyl
acetate an1 ’('?ls)fez'%raftédﬁ%gi@%{k&g%&ﬁ{’]%ﬁ E?EE% 5‘@‘65@5‘3‘1 ate. The organic
extract wedd, Had+R3B Mi, tIt581H2), 1775 (dr IFE d=( an Yy 7@9%d, 300 i+gm43uhf at e) and
concentratged ,under reduced pressure. The residue was purified by flash

colum ch ography over 25 silica gel eluting with 30% et hyl acetate in
hexane gi ve 7-am no-benzofuran-4- carboxylic agid nmethyl ester (3.67 g,
88% . 'H NWR (CDCI3) 8: 3.92 (s, 3H), 6.60.--- s 20 Cct ober 2006

7.34 (d, 1H, J=2.1 Hz),

WO 03/ 091236 PCT/ E%@304 42 (d, 1H, J=84 95
t& 6 0 0 o o CH3SQzZCI

7.67 (d, 1H, J=2.1"H), 4°(d, 1Hg°cJ=8. 2 Hz
00 HNI 1 0°S -0 2% R
) 0

10 - [132) - 3-Allyloxy-4-nitro-benzoic acid methyl ester (58.1g 245.0 mmol)
was heated between 185 °C and 195 °C for nineteen hours and cooled to room
temperature. The mixture was purified by flash column chromatography over silica

- gel eluting with 8% ethyl acetate in hexane to give 2-allyl-3-hydroxy-4-nitro-
benzoic acid methyl ester (35.2 g; 60.6%) as a yellow oil. '"HNMR (CDCl3) 83.79
15 (dt, 2H, J=6.3 Hz, 1.5 Hz), 3.93 (s, 3H), 5.03-5.10 (m, 2H),5.97 (ddt, 1H, J=16.8
‘Hz, 10.5 Hz, 6.2 Hz), 7.35 (d, 1H, J=8.9 Hz), 8.04 (d, 1H, J=8.9 Hz), 11.07 (s,

1H).
Step 3
| HO
o 0
HO 0/ 0, 0 o P
r—
Oy 0o,
Il
0O ]
- 20 - 133} - Into a solution of 2-allyl-3-hydroxy-4-nitro-benzoic acid methyl

ester (6.11 g 25.6 mmol) in dichloromethane (100 mL} and methanol (10 mL) at -
78 °C was bubbled with ozone for 40 minutes. After stirring for another 20 min at -
70 °C, a stream of nitrogen gas was passed through the reaction mixture. Dimethyl
sulfide (5 mL, 68.1 mmol) was added at -78 °C. The reaction solution was allowed -
-~25 - - to warm up gradually to room temperature overnight. The reaction mixture was
partitioned between dichloromethane and water. The aqueous layer was further

“extracted twice with dichloromethane. The organic extract was washed with brine,




PCT/ EPO3/ &%

H 5 11361 To a sol ution of 7-am no-benzof uran-4-car boxyto Ocabex2006t hy|
ester [ (6.14 g, 32.1 mol) and pyridine (13.69 g, 173 mmole) in

di chl oronet hane (100 nlL) was added net hanesul fonyl chloride (2.8 nL, 36.2
ol ) . &eRsheast ion mxture was stirred at room tenperabisiSeygnder nitrogen
for 72 hours. The solvent was renoved under reduced pressure and the

resi due partitioned between 10 di cHtlor omet hane and 1 N hydr ochl ori c aci d.
The organic extract was dried nhydr ous, sodi um sul fate) and concentr at ed.
The resi d&@e%@m‘isﬁ?‘ﬁ\ﬂn sglfapq)aéﬂ CO'{C@PW WHFIRICELPTEHY RORF silica gel

- el uti ng- WtHydrRRy f7Gitd 33 fitfidto-Bén8éttal-4l rboR PIARRA h@hydleWbr as a

7- met hanesul f onyl - am nqQ- benzof ur an- 4- carboxyli1¢c aci'd nethyl ester (7.73 g,

89% as a yelaw eplid (60 ENVRHMNMIRIGPCS) 5:38.3153.74 (m,2H), 3.8 @BH)s6.436d, 7.43 15 (d,
1H, J3=2.2 ) r 4 8.4 774, (d J=2.1 Hz), 8.00 (d, 1H,
3=8.3 Hp) .‘ﬁé%-eﬁp“ﬁgﬁ(‘ﬁz)\*?%{défﬁ Sl ordpdh Ste gty 25 [1371.) o R sol uli o

of 75nmet h&mgsiul f onyl am no- benzof uran-4-carboxylic acid nethyl ester (6.42
g, 23.8 mole) in aggydrous tetrahydrofuran (155 nL) was added a sol ution
of diisobutyl al um nu hydroi de (1.5M solution in toluene, 80 nL, 120 mol e)
slowy at 0 C under rogen. The Hge bath reffoved and the reaction
mxture was stirred a 0 ’ferrp.er_lg‘ﬁ.l.r_e f or rs. Methanol (30 25
m.) was added sl owDe§+ C. The reaction g was partitioned between

ethyl acetate and @ 5 N hydrochloric acid. ¥Thé organic extract was washed
with brine, dried (anhydrous sodiumsul fat&),6 and concentrated under
- reduced pfEdpure. TDHaydr6:867-diue-2RaihpdibibbhRtirya-tiB&lylie@digrm chr omat ogr aphy
over sili caggﬁl eluting with - --- ------- .20, Cct ober 2006 O 03/ 091236
esip prepgreg gbaxgoyas heased in phespberic agid{6G mhe at WOGE er
- N-(4- Hydr gxypmt ke rBRAZPHULRE whs Youked iRl %’-5%1 ' solid (5.64 g,
98%), ' H NVR (DMVBO-d6) 8. 3. 07 o goute 3‘&8?’,1&4'@ %f&ﬁ%ﬂ",‘gﬁi@%“m) . 5.30 (t,
1H, 10=5. 7 wag §xtragted oith gthyliacetatg=Thoornga)ic phes@was Washedwith bigneDdriqgdd, 1 H, J=2. 2
Hz), 9. 78.(411ﬁydr%111§s%aii1m'\s/hllf‘.!ﬁe%dégd concentrated under reduced pressure. The residue
' was purified by flash column chromatography over silica gel eluting with 15%
-+ ethyl acetate in hexane to give 7-nitro-benzofuran-4-carboxylic acid methyl ester as
solid (2.3 g, 40%). 'H (CDCl,) &: 4.04 (s, 3H), 7.54 (d, 1H, J=2.0 Hz), 7.95 (d, 1H,

15. - J=1.9 He), 8.07 (d, 1H, J=8.5 Hz), 8.17 (d, 1H, J=8.5 Hz).

Step 5
= o SnCl — o
0O _- EtDAc o
. —_—

. O N

’ i ‘ HzN
0

- [138] Tin (II) chloride dihydrate (15.0g, 66.5 mmol) was added to a

suspension of 7-nitro-benzofuran-4-carboxylic acid methyl ester (4.82 g, 21.8

20 mmol) in ethyl acetate (80 mL) and ethanol (80 mL). The reaction mixture was
stirred at room temperature for four days then partitioned between ethyl acetate and -
saturated aqueous solution of potassium carbonate. The organic extract was

- washed with brine, dried (anhydrous sodium sulfate) and concentrated under

reduced pressure. The residue was purified by flash column chromatography over

- 25 . silica gel eluting with 30% ethyl acetate in hexane give 7-amino-benzofuran-4-
carboxylic acid methyl ester (3.67 g, 88%). 'H NMR (CDCls) &: 3.92 (s, 3H), 6.60




5Sten 80 0 OMHPCCH Os 0'N HH [1381 Pyridi ni ugd chrtsheoziiconat e
(7.55 g, 35.0 mmpl e) was added into a solution of

N- (4- hydr oxynet hyl - benzof uran- 7-yl ) - met hanesul f onam de (5.69 g, 23.3

mol e) wo odiogidsor onet hane (350 nL). The reaction m Xtpdfigpyseegti rred at 10
roomtenperature for 16 hr and was ‘%arti ti oned between di chl or onet hane and
wat er.. The organic extract was dried (anhydrous sodi um sul fate) and
concentra [ee,= € S} uhkfied by flash

col um chtr(g’ggt’ ogr'agﬁ)g/?gg\%g?HE{_lezfsli%bgéP?@?:aﬁgﬁgqﬁ?ﬁ%@%%t hyl acetate in
hexane toJg#¥HzN- (4-fornyl - benzofuran-7-yl)-met hanesul fonam de as solid
(4.8 g, 8%0@'6 "H NV\R (DVMBO-d6) 15 S: 3.26 (s, 3H), 7.48 (d,1H, J=8.20 Hz),
7.51 (d, —J=2.10 Hz), 7.88 (d, 1H, J=8.20 Hz), 8.29 (d, 1H, J=2.1 Hz),
10. 12 (s, 1H), 10.63 ( 1Hp. MH 238. Step 9\ OO0\ ~ol KKOBuC O HN H
20 [139] A solution net hyl i socyanifle\(1..8 g, 9.22 mmole) in

< added drop-wise into a
stirred suspensi on ik~ pefassi um tert-buf X .81 g, 25.0 nmole) in
anhydrous ethyl ene glycol dinethyl ether HGO m.) under nitrogen at -65 C
After stirring at - 65 C for 15 mn.,

N- (45§ or mA38benzof vkoeasolutiph pf Framinarbenzofiframénvartiexyliz aCidenett®! &6&r25 nmol ) in

..‘anhyd'rous : l.e R Gk . was add rop-w se and
t he react f@afn‘{%g%’gg?lg%%%gp 3“&%9532%8%&8%0% °f83?‘e‘§?f{ezf0 stirring for

. anot her holy) waefdied methahanidny{ dloride2.8a4., 3610 ethol ) NEhelr€RG6H ON i Xt ure was
heated to r.r-iflux foregég m nutes then stirred_at _roomtenperature for 16

" hrs. The ZHXEEMEHENTGHE0OM [PMpEREE 184Y nitoreifon 37 §ows 4 Thesolveris | t i ng

sol uti on.mremwdaddene@l@@ﬁﬂé@ﬁ&aﬁamélres@diﬁtpa&iﬁo@a%eﬁ%f?ous 2% acetic acid.
The gr gani.c extract was washed with brine, dried (anhydrous sodi um sulfate)
. 10 dichloromethane and 1 N hydrochloric acid. The organic extract was dried

(anhydrous sodium sulfate) and concentrated. The residue was purified by flash
column chromatography over silicaj gel eluting with 20 to 30% ethyl acétate in
‘hexane to give 7-methanesulfonyl-amino-benzofuran-4-carboxylic acid methyl
ester (7.73 g, 89%) as a solid. "H NMR (CDCl3) 8: 3.15 (s, 3H), 3.98 (s, 3H), 7.43

15 (4, 1H, J=2.2 Hz), 7.50 (d, 1H, J=8.4 Hz), 7.74 (4, 1H, J]=2.1 Hz), 8.00 (d, 1H,
J=8.3 Hz). |

Step 7

== 0
o o J_
e . DIBAL oH

" SN
H
20 - [137} - To a solution of 7-methanesulfonylamino-benzofuran-4-carboxylic

acid methyl ester (6.42 g, 23.8 mmole) in anhydrous tetrahydrofuran (155 mL) was -
~added a solution of diisobutylaluminum hydride (1.5M solution in toluene, 80 mL,
- 120 mmole) slowly at 0 °C under nitrogen, The ice bath was removed and the
reaction mixture was stirred at room temperature for three hours. Methanol (30
25 mL) was added slowly at 0-°C. The reaction mixture was partitioned between ethyl
acetate and 0.5 N hydrochloric acid. The organic extract was washed with brine,
dried (anhydrous sodium sulfate), and concentrated under reduced pressure. The

residue was purified by flash column chromatography over silica gel eluting with




and concentrated under reduced pressure. The resi due was2(pOtiobercxdoby fl ash
col um chromat ogr aphy over silica gel eluting wwth 40 to and 50% et hyl
acetate in 5 hexane to give

N- (4- cy@oeamsibigl - benzofiaran-7-yl) - rret hanesul f onam d%c?i @l/o jid (1 31 g,
629 . tH NNR(DNBOd6) S 3.11 (s, 428 (s op) CHERGOIN! ] 2
Hz), 7.24-7.30 (m 2H) 8.15 (d, 1|4 J22Hz) 9.23 (s, 1 H. MH249

35 15 o SRS e 5 '

suspensi OmefHaneshfbfhnEdHI Q3ERd V%l62 UHGNTM? h@@ | f onam de (0.3 g,
1.2.0 nmmol e afu;]s anhydrous e ‘h]% %Fgl@% L r??nut escg The reaction
m xture wa IﬂeBt(ddm,Jria?QH@eﬁ&ﬁﬁrlﬂdFSJZHZDLHIOG(G,dH Be2.2HEY 821 renoved under

reduced py S re-di ssol ved i n anhydrous

met hanol ?gﬁxfﬁﬁéig Hﬁﬂéa g hﬂgim%giWSS m., 1.27 mmol es) was added.
The $eact Step 8mi xture mas heated to reflux for 24 hr and the solvent was
renoved under reduced_pressure. The resulting residue was purified by
flash col um chromat ggr &phy over silica gel elATing@ith 8% nethanol in

di chl or onet hane with pgent pet ed amoni thpA ide to give 20

N-[ 4- (4, 5- dlhydrdkﬁkp zol - 2-yTet Ayl ) O % yl ] - met hanesul f onani
de as a solid (0 28Ng, 999 . 1H NVR HO saliN{DKBO-d6) S 3.11 (s, 3H),
3.83 (s, 4H), 4.16 (s, 2H), 7.24 (m 2H), 7.88 (d, 1H J=2.2 Hz), 8.14 (d,

1H, J=2.2[138) - meﬁ%unﬁ&xﬂd}&ﬂﬁrﬁ'x& B L bieNHe) Wasladdeld int@aN N SN |/
00 O NI~ A m xture of -c anorret hyl - benzof uran-7-yl) -

5 HHI[14
net hanesuFCﬁ'éfH%ilrﬂfB’é@(}Wd@xbmetmld)eﬂ@ﬁﬁWé‘) 7-Y@rm9th@nwifanmﬂmé O, 119.7

 mnutes ' AR TR0 B RO B IR YER 0 T

10 room temperature for 16 hr and was partitioned between dichloromethane and

water. The organic extract was dried (anhydrous sodium sulfate) and concentrated
under reduced pressure. The residue was purified by flash column chromatography
over silica gel eluting with 50 % ethyl acetate in hexane to give N-(4-formyl-
benzofuran-7-yl)-methanesulfonamide as solid (4.8 g, 86%). 'H NMR (DMSO-d¢)

15 8:3.26 (s, 3H), 7.48 (d, 1H, J=8.20 Hz), 7.51 (d, 1H, J=2.10 Hz), 7.88 (d, 1H,
J=8.20 Hz), 8.29 (d, 1H, J=2.1 Hz), 10.12 (s, 1H), 10.63 (s, 1H). M-H: 238.

Step 9
== o]
0 ‘ _'"'
TosMIC

04,0 H K?(S)Bu 0 *
o8y T T 030 N

H N

. H
20 [139] - A solution of tosylmethy! isocyanide (1.8 g, 9.22 mmole) in

anhydrous ethylene glycol dimethyl ether (60 mL) was added drop-wise into a
stirred suspension of potassium tert-butoxide (2.81 g, 25.0 mmole) in anhydrous
ethylene glycol dimethyl ether (60 mL) under nitrogen at -65 °C. After stirring at -
65 °C for 15 min., N-(4-formyl-benzofuran-7-yl)-methanesulfonamide (2.0 g, 8.36

25 mmole) in anhydrous ethylene glycol dimethyl ether (60 mL) was added drop-wise
and the reaction temperature was maintained below -60 °C. Afier stirring for
another hour before methano!l (30 mL) was added. The reaction mixture was

heated to reflux for 20 minutes then stirred at room témperature for 16 hrs. The




45 Smith creators”. The reaction m xture was transferr ezl Opfober200ar ge
beaker (1 L) and the reaction vessel was rinsed with nmethanol (5 nL).
Et her (600 nL) was added to the reaction m xture and insoluble nmateri al
sett | edwatoshd@sspot tom of the container. The ether s%yki,@rb_%@s removed by
decantation. The residue was 5 purlﬂ ed by flash colum chromat ography over
silica gel eluting with 8% net hanol™ i n di chl oronmethane with 0.1%
concentr at ed ammni um X to ,
(4, 5- di hy dFamgsy Hﬁ%%% %911 eﬁi’ﬁeﬂPﬁélr?fﬁtgﬁra%aqﬂews]wﬁ%’teﬂ%nesuI f onani de as
a soli d (atidl The o@&% extﬁbﬁ@slﬂaskéd%nt%r&e,' dried (4 é il drdassolium s\ulfﬂt%ﬂ\' J~ N/ N
jO 10 HH [142] xture of N-[4-(4,5 dlhyroIH-lmdazoI yl nmet hyl ) -
benzof ur arf® c‘gﬂcfm HAYHE Seuees papsswe. epigue was porifiedbhefish and 10 % Pd- C
(pinch) in hafal s supplied by
a hydr ogegmfﬁ{lnl | ed aﬁogﬁpg%%\ve%%éé%%utﬁ e H@?? ﬁ%gﬁ %Y‘é(;ﬂefé{% lW'{il'he cat al yst
35 r erexang togive N1(‘&-F=}Eﬂnpmnthwhbﬁm@hrané’ Fyil)- methéli‘rcmlfanhxhrdaaea salid concentrat ed

under red e fi b col um

chr omat ogrltgg% Gg er ﬁgﬁﬁ%mg{)'ﬂféil\r?’aiﬁg’tﬁgl@%)oyﬁ& f@t hanol in
di chl or ongthame), W2uly 0. (H/eENBDH (d) T, PPN I
N-[4-(4, 5-di hyd)ro IH-|n(1dazoI Z(y rreth II% Sdzg(rsOlhﬁédlwc;l-{249
benzof urar§-‘§P-1)QI ] - met hanesul f onam de as a solid Whl ch was further purified
- by 20 preparative PLC (YMC Conbi prep ODS-A colum, 10-90% acetonitrile:
water (0.1% TFA)) The ey Ng repr% tativgyconpounds were
synt hesi zed si | ¢ - QUINHEBEVgNH, Addi t | ORa onpends prepared
according to th&sg ure of Exanple T & /@ln Table 1. 20 Cctober
2006 WO 03/091236; PCT/ EP03/ 03904 46 Structige ¥hss gpec NVR H M+H 288 ' H
NVR HCl salt (DVMSO-d6) 8: 3.05 o .S, 0' | J¥s, 3H, 3.82 (s, 4H), 3.98
(s, 12@H), ‘Method AN 7.20 (dd, 1H, J= 8.40, 2.21 Hz), 7.32 H (d, 1H 'J=2.21

Hz), 7.47 | H, .
) [n%] Hydrogen chloride gas was bubbled to a cold (0 °C ) suspension of
N-(4-cyanomethyl-benzofuran-7-yl)-methanesulfonamide (0.3 g, 1.2.0 mmole) in

anhydrous ethanol (20 mL) for 15 minutes. ‘The reaction mixture was kept in
refrigerator for 24 hr. and the solvent removed under reduced pressure, The solid
15 residue was re-dissolved in anhydrous methanol (10 mL) and ethylene diamine
(0.085 mL, 1.27 mmoles) was added. The reaction mixture was heated to reflux for
24 br and the solvent was removed under reduced pressure. The resulting residue
was purified by flash column chromatography over silica gel eluting with 8%
methanol in dichloromethane with 0.1% concentrated ammonium hydroxide to give
20 - N-{4-(4,5-dihydro- 1H-imidazol-2-ylmethyl)-benzofuran-7-yl]-methanesulfonamide
" asasolid (0.28 g, 79%). 'H NMR HC! salt (DMSO-de) 5: 3.11 (s, 3H), 3.83 (s,
4H), 4.16 (s, 2H), 7.24 {m, 2H), 7.38 (d, 1H, J=2.2 Hz), 8.14 (4, 1H, J=2.2 Hz).

M+H 294,
Method B
0 csy d H
0,0 N NH:CHCHNH, 0w o i IJ)
~ “'N ;S/ N
H . N
25 H
[141] A mixture of N-(4-cyanomethyl-benzofuran-7-yl)-

methanesulfonamide (1.0 g, 4.0 mmole), ethylene diamine (8 mL, 119.7 mmoles),

and carbon disulfide (one drop) was microwaved at 140 °C for 30 minutes in a




J=8.40 z), 10.13 (s, 1H), 10.19 (s, 1H O H MH 302 ' HiWRobEl 2088! t
(DVBO-d6) 8:1.28 0.5 ,0 N~ (t, 3H J= 7.4 Hz), 3.14 (q, 2H, J= 7.4 N/
Hz), 3.82 (s, 4H), 3.89 (s, 2H), 7.38 H (dd, 111. J= 8.3, 2.0 Hz), 7.46
(d | Huyelisod 1), 762 (d, 1K 3= 2.0 k), 951 srlghdlo® (5. 20 O
MrH 316 "H NVR HO  salt (DVMBO-d6) 83 1.30 O N\ 1 J(d B J= 6.8 Hz),
3.27(m | H J= YSNOI .. N6.8 ). 3.82 (s, 411), 3.88 (s, 2H), H 7.36

(dd, 1H J=.8. ) . 48 = 8, 7..60..(d, 1H, J= 2.0
Hz), 9. 47‘788‘:1111& (%f%t& IO’F@I Z‘(S’I.ngl 5%%{5&’?€°Ff§§ﬁ%° %%%e b@%ﬁglé illustrates a
met hod f orang thederctiogveSsaipaurined eith nfetmnall( 5 mL).UBthagc0halywad heti ¢ schene
outlined b ONt/ R ON+/ RS5O

Low, R3 R3 0 R4 R4 R4 COH.H 0. R5
R6 O R6 oagﬁ%wgmrﬁ@f’%@w%H?Pé‘?‘@?’&%?alégﬁlﬂﬁ@esb"ﬁsmquﬁﬁ RB 4 'lk 11 4
CN 4 CN RofaiNer, /THe%thersoR#ioh Waf@movéd BY decaftftion. IhéResighdRasR6 Step 1 011 &,
100G HORGH kN3 HO O NeaSO! /] HaSO! 0-y K23 0 T 0 0

5 flash column chromatography over silica gel eluting with 8% methanol
in dichloromethane with 0.1% concentrated ammonium hydroxide to give N-[4-
(4,5-dihydro-1H-imidazol-2-ylmethyl)-benzofuran-7-yl]-methanesulfonamide as a

solid (1.1 g, 85%).

Step 11
= H
0 ~N 0 N
0 0 1 H,/Pd-C
8%y O N Osg2? W
10 H B
[142] A mixture of N-[4-(4,5-dihydro-1H-imidazol-2-ylmethiyl)-

benzofuran-7-yl}-methanesulfonamide (44 mg, 0.13 mmoles) and 10 % Pd-C
(pinch) in methanol (5 mL) was stirred under hydrogen which was supplied by a
hydrogen filled balloon, at room temperature for 17 days. The catalyst was
15 -+ removed by filtration through celite. The filtrate was concentrated under reduced
- pressure. The residue was purified by flash column chromatography over silica gel
eluting with 10% to 12% methanol in dichloromethane with 0.1% ammonium
" -hydroxide to give N-[4-(4,5-dihydro-1H-irnidazol—2—y1mcthyl)—2,?a--dihydro-
-benzofuran-7-yl]-methanesulfonamide as a solid which was further purified by
20 preparative RPHPLC (YMC Combiprep ODS-A column, 10-90% acetonitrile:
water (0.1% TFA)) M+H 296,
The following representative compounds were synthesized similarly as shown
above. Additional compoundé prepared according to the procedure of Example 1

are shown in Table 1.




[144] To a stirring mixture of fuming nitric acid (18.7 2dOctdbdO2006! ) and
concentrated sulfuric acid (2.53 nL, 47.5 mmol) at -50 C was added
3- hydroxy-o 20 Cctober 2006 WD 03/091236 PCT/ EP03/03904 47 toluic acid
(5.0 g, wédsMoazpl ) drop-w se nmaintaining the reacti opcifppRRsALUre at - 50
C. After five mnutes, the reaction xture was poured into crushed ice
(200 gram and was extracted with % hyl acetate (400 nL). The et hyl
acetate |layer was washed with water, dr| ed (anhydrous nagnesi um sul fate),
filtered and concentrated 5 to give a crude product which was a 1:1 m xture
of the dgsStmuemirenononi trat ed Mps@gerct jaNMRt he undesired bisnitrjated product.
The crudg m xture was ie-dij9qeHees |rIHq¢1qRqu@sglg. %st)aTg 0t5 e resulting
sol ution [o o pofassi ym car bonat|gg 3 sr’gml e) [and di net hyl
sul fate (v%s? 2 13N2/mmgl e) . The rieags 5113( 6' lluxed for one
hour and conc ntrat&. The |resul ti ng |q 9_ le u§47'L s wached with
water and air dried and subjected to E over silica gel
eluting with 10% et hyl acet at el hexane )roa)uc concentrat ed
under reduced p.caau.c ethq 2 "“*“ A 4 AH—t+6 Ao0ic acid
met hyl ecterc %30%5% ﬁ g HEMOd0) (s, 3H), 3.91
(s, 3H), H) (d, 1H, J.fce3§Jfrz 4 Hy), 684(%21{1#7@ 8.6 Hz). 15
Step 2 AL H” oo_ [ 1451 HR3eB2dp. B ASRHDs1.8h 7 of Exanple 1
11461 ‘HP ('tDc13) 8: 1.77 (t, 1H), [2dBAH( & 8.3R3)0H3, B (& 1H3H), 4. 75 (d,
2H, J=_Hz), 7.33 (d,1H, J— 8.3 Hz), 71J78.3Idg), 162 (d)HB.J5214Hz), 20 Step 3 0 HO
OH PCC_H(]—| 01 01 NOO 1471 Sane plOdddsUiR, 1885¢¢,@H).8 of Exanple 1. [ 148]
"H NWR (CDC13)¢S: 2. 67 ( | MHH 386 93 | (HNMRMCI GV @MS0-dgld) 1.380. 34 (s, 1H).
20 Cct ober 8 é 436 PCT/ EPQ34,@BO046 481z), 3.27 (m, 1H, J=

- 6.8 Hz), 3.82 (s, 4H), 3.88 (s, 2H),
7.36 (dd, 1H, J= 8.3, 2.0 Hz), 7.48 (d,
1H, J=8.3 Hz), 7.60 (d, 1H, }=2.0
Hz), 9.47 (s, 1H), 10.32 (s, 2H).

Example 2
- [143] - This example illustrates a method for producing Compounds of

Formula I using the synthetic scheme outlined below:

R' 0o R}
4 4
R
n R CN
O N
oY N
RS 0 RS

O

synthesized or
commercially available

R R’
R ﬁ . R
o0 L) — op — -
RY™N RS R H,N R’
5 H RS RS 36
Step 1
| O
OH M82504 o 0/
HzSO4 K;CO; \H‘]
b
[144] To a stirring mixture of ﬁlmmg nitric acid (18.7 mL, 0.40 mol) and

concentrated sulfuric acid (2.53 mL, 47.5 mmol) at -50 °C was added 3-hydroxy-o-




Step 40 O\ HTosMCO O N QN+ 1 N u f 0 1149]2@@nebpriedure as
step 9 of Exanple 1. [150] tH NWMR (CDC13) 2.35 (s, 3H), 3.74 (s, 2H),
3.91 (s, 3H), 7.29 (d, 5 1H, J=8.4 Hz), 7.70, d, 1H, J=8.4 Hz. Step 5

H2/ Pd- c:“@[blmglzéﬁ\ N NH2 O [151] To a solution of PCT/EP03/03904

( 3- net hoxy- 2- met hyl - 4-ni tr o- phenyl )-_i;\cetoni trile (1.03 g, 5.0 mole) in
et hanol (100 nL) was added a snmall anount of 10% 10 pal | adi um on char coal

cat al yst . t hXxt hydr pgenat ed. on .t he Parr hydrogenator at 45psi
for 3.5 h%ﬁ‘d‘s?a‘k’ﬁr@brge%ﬁ“{}ﬁ’%rﬂe%'ws png ‘?‘EF%‘&“{I’HF% ¢8elite and
evapor at ed0u0d After Bxvtlniattes tiRsBattion indkt@e Was pdifed iftodishet ide (P00 hoxy - 2-
nmet hyl - phen I))agetonitrile_ﬁs a solid (0.912 g, . 100%9. 'H NWVR (CDC13) 8:
2.25 (s, 93%6‘,“ g extracted pith ethybacetate (480mL). Fhgsthyhgcetatelgyer aso (d, 1H,
J=8. 1 Hz) welth@QuiftwatdHiriedyGnh}d sl oz cteertel Py NO. N NH
N z H [1‘%2] Salrre E;)rocrclaedtjj((e a@uirtng%%%uogs %E%’rrﬁe 1. @[%%%cg}i@ieﬂ NVR ( CDC13)
S: 2531 (g0 gB¢ crude pipdyes whinhywas3 16l4mixtire ofithe degirgdon¢rpnitragd 3H), 6. 98 (br,
1H), 7.13 = A . J)=8.. EtOH HCl \
NHD CHR D 'g&gdugagd 811: Pn&ﬁﬁ‘aﬁ%mfr%teﬁ éméﬁjct. 'M_el crlgdé%ilétumas r§-rdf§§)01\7ed

in acetone (170 mL). To the resulting solution was added potassium carbonate

(20.9 g, 151.0 mmole) and dimethy! sulfate (10.7 mL, 113.2 mmole). The reaction

Ol
8:

mixture was refluxed for one hour and concentrated. The resulting orange residue

10 - :was washed with water and air dried and subjected to flash chromatography over
silica gel eluting with 10% ethyl acetate/hexane. Product fractions were
concentrated under reduced pressure to give 3-methoxy-2-methyl-4-nitro-benzoic
acid methyl ester as a solid (1.88 g, 25%). 'HNMR (CDCls) &: 2.55 (s, 3H), 3.91
(s, 3H), 3.94 (s, 3H), 7.61 (d, 1H, J=8.5 Hz), 7.68 (d, 1H, J= 8.6 Hz).

15 Step2
Afj‘i ; |
o~  DIBAL-H O A on
OT | oL - L
0 0
[145] Same procedure as step 7 of Example 1
[146] 'HNMR (CDCls) 8: 1.77 (t, 1H), 2.30 (s, 3H), 3.89 (s, 3H), 4.75 (d,
2H,J= Hz), 733 (d, 1H, J=8.3 Hz), 7.70 (d, 1H, J=8.5 Hz).
20+ Step3 '
0
HOIE,/\Q{;i PCC HO]@’)LH
O\T. OLII§+
0 0]
[147] Same procedure as step 8 of Example 1.
[148] 'HNMR (CDCls) 8: 2.67 (s, 3H), 3.93 (s, 3H), 7.70 (s, 2H), 10.34

(s, 1H).




N/ NHHsc 20 Cctober 2006 WO 03/091236 PCT/ EPO3/ 0390} @8toberlBWp Sane
procedure as step 10 of Exanple 1. [155] "H NWMR HCO salt (DvsSO d6) 8:2.19
(s, 3H, 3.07 (s, 3H, 3.69 (s, 3H), 3.82 (s, 4H), 3.90 (s, 2H), 7.08 (d,
1H, J= 36/- 24 (d, 1H J=8.4 Hz), 9.11 (s, s, 2H). MH
298. 58\[‘?50%}]@%% foll owi ng representative conpoundsH\)}\)grégasséﬁgtﬂ%\em zed as
shown above. Structure Mass Spec. WMR H M+H 284. 'H NMR HCl salt (DVBO d6)
8: 3.02 ) 0\ I N(s, 3H, 3.75 (s, 2H), 3.78 (s, 3H, 3.79 S N/ ON
(s, 4H), 6 (dd, L H J=8.1 Hz, 2.0 HHz), 6.89 (d, 1H, J=2.0 Hz), 7.25
(d, 1H, J=8.1 Hz), ?.9 1H. H MtH 270 "H NMR TFA salt (DVSO d6), S:

2.96 No' ,0\' (s, 03k _3l76 (s, 2H), 3084 s,4H), 6.76 ~S N/ OH N (dd,
114, J=1.85 8.08), 8. S, HH) TosMICLQ’ «10.11(s, 1 H. H M+H 288
"H NMR HCl salt ( 8 2.29 os o(b s, 3M), 2.98 (s, 2H), 3.81

(s, 4H), 7.21 N -/ i 3H), 9.13 (s, 1HN'10728 (s, 1H). H | H MH 312 'H
NMR HO salt (DVBO-dB) 8:1.26 | (t, 3H, J® 7.3 Hz), 2.18 (s, 3H), 3.15 (q,

386 (o P 7 Geheeitaty il S ) 11 308 4 T o ob (s,

1H) 10. 0AAS0E, 2H) HNMRFGCD%)SHN\(R!T@B&G(SEZHDWBO{QBH) $2924,95 N (s,

7 22 3 8111(_13 "S%H)Iz),’??g%f 858z, © S0 NJ (dd, 1H J=8.07, 1.79 hz),
Step 5
‘ |
O
.. HPdCc O -
0% 4 ' “N
) i
[151] To a solution of (3-methoxy-2-methyl-4-nitro-phenyl)-acetonitrile

(1.03 g, 5.0 mmole) in ethanol (100 mL) was added a small amount of 10%

10~ palladium on charcoal catalyst and the mixture hydrogenated on the Parr
hydrogenator at 45psi for 3.5 hours. The reaction mixture was filtered through
.celite and evaporated under reduced pressure to give the (4-amino-3-methoxy-2-
‘.methyl-phenyi)acetonitrile as asolid (0.912 g, 100%). 'H NMR (CDCls) 8: 2.25 (s,
3H), 3.56 (s, 2H), 3.72 (s, 3H), 3.85 (br, 2H), 6.60 (d, 1H, J=8.1 Hz), 6.90 (d, 1H,

15 J=8.1 Hz).
Step 6
I
CH3$OZCi 5 .
_.__,, Oy, .0 N
/S" N
H
[152] Same procedure as step 6 of Example 1.
[153] 'HNMR (CDCls) 8: 2.31 (s, 3H), 3.06 (s, 3H), 3.64 (s, 2H), 3.76 (s,

20. 3H), 6.98 (br, 1H), 7.13 (d, 1H, J= 8.4 Hz), 7.42 (d, 1H, J=8.4 Hz).
Step 7

EIOH/HCI | H
(!) NH,CH,CH,NH, ) N
S S — N
H R

N
H




N 2H), 8.94 (s, 1H), 10.32 (s, 2H). H H MH 270. 'H NVR TEAbaal06
(DVBO-d6) 8: 2.98 HO(s, 3H), 3.69 (s, 2H), 3.79 (s, 411), 6.65 0)s O N
(dd, 1H, J=8.2 Hz, 2.1 Hz), 6.83 (d, H 1H J=2.1 Hz), 7.14 (d, 1H, J=8.2
Hz),  Owdhsforhdd H MrH 254 ' H NVR HCI. salt (DVBO d6pebigostoos® -0 |, (S,
3H), 3.80 (s, 4H), 3.82 (s, 21-1), 7.19 )S N/ N (d, 1H J=8.34), 7.35 (d,
1H J= 8.34), HO.85 s, H 10.28 5,4 [157] The 2nd and the 6"' conpounds

in the ta above synt hesi ze BBr 3 cl eavage of their
correspongﬁé met h 3@6‘%{%%%%5‘%%&@%6%813 190 Oct ober 2006 WO 03/091236

. PCT/ EPO3/ 4 50 HMMr Mo 58] To a
suspensi o(rg of the N-H[4 (?{%1 di E}Ddro- 5?—? azgﬁ jé\hig jﬁ) F%é’
-3- et hoxy3ﬁhérﬁa@r'ﬂéﬂrh9fb(sﬂﬂ)oﬁa&{ddémb=824 Km)ahy4 @, M{,Jﬁﬁnlﬂz),i%ﬂlanhydrous
di chl oro C was added boron tribromde (1 Msolution in
5 met hy Ig‘rié qﬁﬂqgﬁ&sﬂ&hli&ﬂ{g&4 95 mmol ). The reaction m xture was stored
~in f5eezer[156]0r t WoTh@ dyliowisgdpiehaitatio® edrisbubdd wefSsynthsifddrae skpanchi ng with
met hanol éﬁo m.). The resulting m xture was concentrated under reduced
pressure & W he residue subjected to reverse phase HPLC purification.
RPHPLC ( YMC Conbi prep ODS- A columm, 10-90% acetonitrile: water (0.1%
TFA)). The N-[4-(4 5-dihydro-1H 10
i m dazol 4 Stryetst hy| ) - 3- hvdr(M&SS Bpgsny NMIRt hanesul f onani de _was @bt ai ned as

trifluroacet | c aci d sa(ﬂ ( 3+ 2841 | SINMR H6D}all (BMSRIJHBA3.621 § ( DVSO- d6),

8: 2.96 < 2H) . - 3. 84| (3H), 415 (s, 616 18q¢ 38,7907 1.85, 8.08),
8.78 (s, 1), 10. 11(< 8H), bk (adViH 1-2AGHAS.0Exanpl e 3 [ 160]
Thi s exaﬁrpl e HI I ustPat es a|nethod foQHy rgqgle@qu]gxmqgumgﬂ@f Formul a |
using the synthetic scherre out | i nedf bgl pggrle),ggz(b 1H),

- | M+H270 | 'HNMR TFA salt (DMSO-dq), 8: 2.96
o L0 J - : (s, 3H), 3.76 (s, 2H), 3.84 (s, 4H), 6.76
*s: (dd, 1H, J=1.85, 8.08), 8.78 (s, 1H),

10.05 (s, 1H), 10.11 (s, 1H).
M+H 288 | '"HNMR HCI salt (DMSO-dg) 5: 2.29

N
0, ,,oD/\WJ o (s, 3H), 2.98 (s, 2H), 3.81 (s, 4H), 7.21
P N~/ (m, 3H), 9.13 (s, 1H), 10.28 (s, 1H)..

1 -y |M+H312 [ 'HNMR HCI salt (DMSO-dg) 8: 1.26

© A (t, 3H, J= 7.3 Hz), 2.18 (s, 3H), 3.15 (g,
Os420 NJ : 2H, 7=7.3 Hz), 3.17 (s, 2H), 3.69 (s,

N

| 3H), 3.83 (s, 4H), 3.86 (s, 2H), 7.04 (d,
1H, J=8.4 Hz), 7.23 (d, 1H, J= 8.4 Hz),
9.09 (s, 1H), 10.02 (s, 2H).

| g |M+H284 |'HNMR HCI salt (DMSO-dg) &: 2.95

0 ; N : (s, 3H), 3.81 (s, 2H), 3.84 (s, 4H), 6.92
0*sfomj (dd, 1H, J=8.07, 1.79 Hz), 7.22 (m,
- N 2H), 8.94 (s, 1H), 10.32 (s, 2H).
o - H. | M+H:270. | '"HNMR TFA salt (DMSO-dg) 8: 2.98
o OD/\g J 1 (s, 3H), 3.69 (s, 2H), 3.79 (s, 4H), 6.65
st N | (dd, 1H, J=8.2 Hz, 2.1 Hz), 6.83 (4,
N . 1H, J=2.1 Hz), 7.14 (d, 1H, J=8.2 Hz),
. 9.74 (s, 1H).
R M+H 254 | "HNMR HCl salt (DMSO-dg) 8: 2.99
0.0 /©/\n’ Do (s, 3H), 3.80 (s, 4H), 3.82 (s, 2H), 7.19
-5y N (d, 1H, J=8.34), 7.35 (d, 1H, J=8.34),
H 9.85 (s, 1H), 10,28 (s, 1H).
[157] The 2" and the 6™ compounds in the table above were synthesized -

by BBr; cleavage of their corresponding methoxy compounds as follows:




" -ester as a{

RBRBR3 0O RORE Rs 02N Rs HZN Rs 6 6 R6 comerci al | 30 a¢abkedite R3 R3
R& 40 001 NSORLI_S NRs Ri -NRSO- HR6 H6 20 Step | d O S03 d
0 24-1-1/ o0 ON+ 1 o 0 20 October 2006 WD 03/091236 PCT/ EP03/ 03904
51 [1

6%065%?1"’}3650' ution of (3-chloro-phenyl)acetic agj gqmgﬁ!urd ester (5.0

commercially available) in concentrate Ic acid (7.5
n1_ 140 7 mol) at 0 C was added d?Q)p W se nitric acid (2.52 g, 70% 28.0
mol ). After stirring at 0 C for two hrs, the reacti m xture was poured

into ice water and @as 5 ext ré&ct edé nto di chbor The organic
extract was washgd m@i dri an%aﬁﬁ%\%sul fate), filtered
and concentrated du pressure |du s purified by flash
col um chr omat ograpgy over silica gel eluti ng with 6%ethyl acetate in
hexane to %ve the desired (3-chloro-4-nitro- henyl)acetlc aC|d et hyl

i | (2. To gsuspensiongithe N5[4cHiSotilydpo-hH timidap 2rghmsthlt i ¢ aci d

(s My O 7R el hingdtofianiad (2 et O inpCtahyfiogs 20,03, 210 5 18
I H J=8. 4 dithlor@neshane (L) a-78riCiveis @ided borod tmgn@idea M sefiiNon [n162]  Sane ’

pr gg%‘(jgr € %hy?eéle glilm(ugg 1%@< ngbgmgml):.lﬁ"-hL xlegc::)’ on mlx re wrgs 5 0red3' 121 frse;:ze3 49 (s, 28,

. for two days, and then cooled to -78 °C before quenching with methano! (10 mL).
- The resulting mixture was concentrated under reduced pressure and the residue
subjected to reverse phase HPLC purification. RPHPLC (YMC Combiprep ODS-
A column, 10-90% acetonitrile; water (0.1% TFA)). The N-[4-(4,5-dihydro-lH—
10 - - imidazol-2-ylmethyl)-3-hydroxy-phenylJmethanesulfonamide was obtained as

trifluroacetic acid salt (58 mg, 21.5%). |
[159] 'H NMR TFA salt (DMSO-dg), 8: 2.96 (s, 3H), 3.76 (s, 2H), 3.84 (s,
4H), 6.76 (dd, 1H, J= 1.85, 8.08), 8.78 (s, 1H), 10.05 (s, 1H), 10.11 (s, 1H). M+H
270

15 Example 3
[160] This example illustrates a method for producing Compounds of

Formula I using the synthetic scheme outlined below:

0
0
R R BN RS l
RG

commerclally available

20 Step 1




Hz), 6.98 (dd, 1H, J=8.2 Hz, 2.0 Hz), 7.18 (d; 1H J=2. 02(HD}tob&t D63
CH3SGCl Cd OPyridine Cl O HZNCHZ G-ONO, HJ[164] Sane procedure as
step 6 of Exanple 1. 20 [165] 'H NWR (CDC13) S: 3.01 (s, 3H), 3.60 (s, 2H),
3. 72 (swoihei 78 (b, 1H), 7.22 (dd, 1H J=8.4 Hz, <£‘F‘6:9/039(Zl 38 (d, 1H,
J=1.6.-Hz), 7.61 (d, 1H, J=8.4 Hz). Sten 4 H 01, Co'l O NHZCHIVCIIZNHZ
ClOI \ NAle NHN H 25 [166] Toola sol ution of trlrrethylalumnum(Z.O M

solution i quen 7.4 ., .5 I n toI was added

et hyl ene 14k ne (gr%%sojm‘onfﬁaf%%?%@é?wﬁﬁﬁ 6@‘ &q

PCTI EPO3/ Q390fﬁn512conmb1hll38dva@alﬂé)w&ﬁxberﬂiatefdQGH&c 2085 nill, 140.7 ng at room
tenperature for chl or o- 4- met hanesul f onyl - am, nophenyl ) aceti c

aci d met hjimelkgt é)r (V(}"S?H‘éfd dZ’P'-S‘QIS‘FrWHF%aCIQ/\QSS &l 686, 28 mpl A8t i on i xture
was heat eghifrigg bl 40%r fvﬂ:f hr§ tl%)!a%ﬂoﬂ_ Hﬁxtﬁx%ﬁﬁi% ggﬁ}ed WRtSick REEIMRISIS and nore

trimet hyl al um num (8 mmol ) was a and 5 heating was continued for
anot fler  daxtracidiinte d@blommh%sT@\ﬁmmX&dctMewashedemhdmde driedsure, the

residue t t 0 terial renoved
by fil tratlog&ﬁ%r ou Jﬁlfﬂ@)ﬁ Eeiﬁérﬁi'en%fcraﬁ% ﬂ%ed&g%rﬁegﬁcegﬁ S%c nder reduced
prlessure restdae mPﬂfEﬁﬁagoa}hmimh lﬂﬂhdmyatégrqﬂiglo@a{sﬂmtﬂgamhmﬁgrﬁgroa/phy over o
silica gel,e w o e of QITe Wi o amoni um
thr om defﬂi’o ﬂg’;@ ) f'zl‘egw&?%vﬁ%flgesgegéfﬁ?@' ']ZFP‘ H?‘%yc%‘@?lc i | lr)ret hyl ) -
-phenyl [ e oaPell @9 £3398), &l (5&h itEb- e
re- crystall.ﬁ?ed "t om mot h%g@ 1{1(67 o Bt pHiffacetit i clf’ge 8: 2.70 (s,
3H) 103, s5eegtey as appil (32 g51Yg, HNM §CDGL0D3.6216s, A1), 3.J465, 3HK7,332. 2 Hz), 7.23

(dy IH I Fka 1y, 2.6 KA 7.5, dE8=f 8 13, 78 (q, 1H, =84 Hz.

Step 2
Cl o _
SnCl, Clj@/\fo
0 O —_—
N* ~ O
g H,N ~
_ [162] Same procedure as step 5 of Example 1,
15 . [163] "HNMR (CDCl;) &: 3.49 (s, 2H), 3.69 (s, 3H), 6.72 (d, 1H, J=8.2
Hz), 6.98 (dd, iH, J=8.2 Hz, 2.0 Hz), 7.18 (d, 1H, J=2.0 Hz).
Step 3 |
: CH,S0;CI
CIJC(YO pyri:‘ldine2 Cl 0
_ CH,Cl, Os ,ojg/\(
HZN 0\ : ;S:N 0\
H
[164] Same procedure as step 6 of Example 1,
20 [165] 'TH NMR (CDCls) 8: 3.01 (s, 3H), 3.60 (s, 2H), 3.72 (s, 3H), 6.78 (b,
1H), 7.22 '
(dd, 1H, J=8.4 Hz, 1.6 Hz), 7.38 (d, 1H, J=1.6 Hz), 7.61 (d, 1H, J=8.4 Hz).
Step 4
S > NH,CHCl
(?,,*sfg 0. i it M Osge U\/_?
H
25 [166] To a solution of trimethylaluminum (2.0 M solution in toluene, 7.4

- mL, 5.87 mmol) in toluene (30 mL) was added ethylene diamine (0.85 mL, 12.7




Exanple 4 [168] This exanple illustrates a nmethod for pr2@Ociobg X00apounds
of Formula | using the synthetic schene outlined below R3 R3 R3 R\ | \
RCN 02N/ Rs 02N/ Rs CN H2\ 6 R6 R6 conmercially available R3 R3 R4 N
R4 OOS @ousieRC ! CN Rti H/ Rs Ri H/ R3 R6 R6 pPpmhfkbed PhSCH CN O
Na01 O O O [169] To a suspension of powdered sodi um8 [;E/"dr@xi de (5.76 g,
144.0 rmol) in anhydrous di nethyl st f oxi de (14 nm) was added a m xture of

4- met hyl 20 6 WO 91236 PCT/ EP03/ 03904 53 2-nitro-anisole
(2.0 ni, ﬁﬁgﬁé‘?‘% EF°§ﬁbrf§/$‘Fﬁ ”6‘&8éEfBHmﬁWHe@t‘(fi%%S’n?rEO‘“’l *4 mmole) in

anhydr ous cﬁlbfas&t Mhaﬁekﬁm&yﬁﬁnlﬁ&&eﬂiq)acetm‘éldrm&‘gh L&k (0 Y5 mARp kept under

30 C. After stlrrlng for one hour roomtenperaturé, the reaction mxture
was pour edvap pddsd prdtheepction migmrawys laaidd eretuxdoot ddysr The rgadtign (40 nl). The 5

m xture ﬁf]ﬂf The a yer was washed
W th Wa\tlvg‘r§js ﬁ%ﬁ'@%?@nﬁ@%%@éﬁﬂgﬁgﬁ sul 1165?%31,?“’% ﬁd‘%‘} %g and concentrated
undef r edieating vwas Mnuedfor‘ﬂnetheedwl tAiﬂmgsochli whswasgporasahedemi th a smal | anount
of hexanes a s f.eth t i v
et oxy i | . g, .
(5-met h e@é{‘% % CHF%"F‘&L{B{‘:'(S%H yith é&‘é?‘d‘fﬁ Fortand hednstfings | 4 (2.40 g, 81%
- "H NWR ( Cofatedizl r&no&d%? filteation through. céfte ( The AittatdMas cohcB@rate@.unddd) . 7. 15 (8,
1H), 7. 73 (s I—Q ten 2 O | H2/ Pd-C . O\N+ ~~N 101 H2N
T - reduced préssure, the residue was purified by flash column chromatography over
silica gel eluting with 8% methanol in dichloromethane with 1% ammonium
- 10.- hydroxide to give N-[2-chloro-4-(4,5-dihydro-1H-imidazol-2-ylmethyl)-
phenyl]methanesulfonamide as a solid (0.31 g, 43%), which can be re-crystallized
from methanol.
[167] 'HNMR HCI salt (DMSO-dg) 8: 2.70 (s, 3H), 3.56 (s, 2H), 3.67 (s,
4H), 7.00 (dd, 1H, J=8.4 Hz, 2.2 Hz), 7.23 (d, 1H, J=2.2 Hz), 7.27 (d, 1H, J=8.4
15 Hz).

Example 4
[168] . This example illustrates a method for producing Compounds of

Formula I using the synthetic scheme outlined below:

. ﬁ?fl/iﬂ

cmmnerc:ally available

R* R
lOQ.Sa’O | - 0\\ 00 CN
R N R’ N Ry R
. RS R®
20
Step 1
PhSCH,CN (lJ
NaO =
Nolh= ™
0.,
N+ N _
o .
[169] To a suspension of powdered sodium hydroxide (5.76 g, 144.0

mmol) in anhydrous dimethylsulfoxide (14 mL) was added a mixture of 4-methyi-




N O [1701 Sane procedure as step 5 of Exanple 2. 15 [ 17120 QOctobdROEDCL3) S:
2.19 (s, 3H), 3.57 (s, 2H), 3.78 (br, 2H), 3.85, s, 3H, 6.55 (s, 1H),
6.74 (s, 1H). Step 3 CH3SQ2Cl ) O H2ZN \ , 0O ON N H[172] Sane procedure
as stepw fogggbarrpl e 1. 20 [173] H NVR (CDC13) 8: 2. 3. 73 (s

3§ P 715 (s, 1W, 773 (s 16 Step retErgypld |
NHZCHZCHZNHZ O N OS ol " 3ND N N [174] Sane procedure as step 10

f Ex | l 20 0 /09 36 PCT/ P03/ 03904 54[175] 'H NWR
o et oo &?@O@@igﬁp‘?@m‘%ﬂf 3y hicscetapip l?eéﬁézn e AR
4H), 3. 87 nirfele)ihlhnhydrold dinsethyldulfoxide (13 nﬁ% Thé")eactﬁm@ﬁxfu?e wajslceﬁg%) 10. 19 (s,

2H). MrH 298. The fol | owing representative conmpounds were al so synthesized
usi ng proé’é@ﬁi@@s of\ﬁe@tm@rfm@eboamwmmer@mmerwmme pr epar ed

Vass Spec. RREES RAFEBYr M i PN Brdbotigiea®itio bl A8° & 5N 3y

2.795(s, ZHxureavBEx(ractedmAlh dichi@ométhane. The brganibllay2Hyas washa with  1H, J=8. 3

500 (s, "Rpict ol g fhom bl ihesidna Sorplitulfd . (55N P 5

10.75 Hz) :edﬁcﬁﬂ;(rebsdx’ct ThHefesAngd\old Haé waﬁedﬁlt(u & smdll arhdunt dbhedheks, 2H). | H

~ MtH 314 'H NWR sal t O d6 %
: and a smal amounto ethyl acetaté to gwe S-methoxy-z-methyl 4-nitro-phenyl)-

=

acetonitrile as a solid (2.40 g, 81%). 'HNMR (CDCl) &: 2.32 (s, 3H), 3.73 (s,
10 . 2H),3.99 (s, 3H), 7.15 (5, 1H), 7.73 (s, 1H).

Step2
; A
i HN
[170] Same procedure as step 5 of Example 2.
15 [171} ~ "HNMR (CDCls) 8: 2.19 (s, 3H), 3.57 (s, 2H), 3.78 (br, 2H), 3.85,
s, 3H), 6.55 (s, 1H), 6.74 (s, LH).
Step 3 |
. | |
I:I\:»N - CH;SO.CH - o S
HoN — % ﬁ@:\“
H
[172] Same procedure as step 6 of Exﬁmple 1.
20 [173} '"H NMR (CDCls) 8: 2.32 (s, 3H), 3.73 (s, 2H), 3.99 (s, 3H), 7.15 (s,
1H), 7.73 (s, 1H).
Step 4
NN+ W N
Oss? OI:(\ v °‘s’°m~7
N <N

[174] Same procedure as step 10 of Example 1.




N 3H), 3.75 (s, 3H), 3.80 (s, 6H), 6.95 (s, 0 g NI p2MNOctdHs 200618 (s,
H, 8.99 (s, IH, 10,01 (s, 2H. | H MH 208 "H NVR (DVSO-d6) 8: 1.24 (t,
H J= N7.3 Hz), 3.02(qg, 2H, J= 7.3 Hz), 3.81 (s, O0"S,N/ N 4H), 3.84
s, 5H wosduidd, 1H J=8. 1, 1.71 Hz), 7.24 (d, 7,25
(d. 1H, (g H), 8.92 (s, 1H). 19441 (s oH). d Peotpdiahs )L G2 G
salt (DVBO-d6) S 2.88 (s, O N 3H¥3.55 (s, 4H), 3.62 (s, 2H), 3.75 (s,

B it [ S b S e B o B D T
44, 3.91 3@%3 810(53 41'1)'\8 87& iﬂ)Hv'{IR/%-’,lH ,7.512:1%, 1%32%(%2)}1)31@13 (%247 (s, 1H)N,

10. 15 (s, (s o1l
3H), 3.832%%, WHZ%B 87 (s, 3H), 4.00 (s, 0o cO N 7.34 (s,

1H),
P/ Eposy 050 Cuis efmenle cobipo@iesie didnfy k0,39 23255

(DIVISE} d6) E3amBle &b, Additionad cbmﬁodﬁd?bi)eparﬁ?) S0ordhg to('3t|h& pro3@|£dl)ﬁ93 dfs, 2I(—|) 3. H)83
6.8 7.10 (s, 1H), 8.71 (s, 1H),10.40 (s, 2H).
M+H 208 Rig@ ®Acre 53‘81(’”[‘ ‘tiﬁ?ggbes) 8:1.38 (t. O N3H, J= 7.12 Hz), 2.95 (s,
3H), 3.81 SﬁﬁgctureOI 4H), 3] BdssSpec. 2ZANME. 09 (q, 2H J= 7. T2 FZ)], 6.91 (dd,
i

H, J= 822 1. 8T FZ), 7 TOM+HN0D (Ve MR HCl salt (DMSO-dg) 5: 2.26 (s,
: < N - 3H), 2.79 (s, 3H), 3.56 (s, 4H), 3.60 (s,
N/

~w—

O;Sfo ‘ 2H), 7.03 (d, 1H, J=8.3 Hz), 7.18 (d,1 H,
N J=83 Hz).
| H |MH302 "H NMR HClI salt(DMSO-dg) &: 3.02 (s,
0 \ J 3H), 3.82 (s, 3H), 3.84 (s, 4H), 7.13 (d,
O/*Sfﬁ N 1H J= 10,75 Hz), 7.31(d 1H, J=6.99

Hz), 9.19 (s, 1H), 10.38 (s, 2H).

" M+H 314 | '"H NMR HCI saltDMSO-dg) 5: 2.98 (s,
1 J 3H), 3.75 (s, 3H), 3.80 (s, 6H), 6.95 (s,
o N 1H), 7.18 (s, 1H), 8.99 (s, 1H), 10.01 (s,
|
1Y
N

2H).

| H o |M+H298 | 'HNMR (DMSO-dg) &: 1.24 (t, 3H, J=
Y 5 7.3 Hz), 3.02(q, 2H, J=7.3 Hz), 3.81 (s,
05420 4H), 3.84 (s, 5H), 6.94 (dd, 1H, J=8.1,
N 1.71 Hz), 7.24 (4, 1H, J=8.1 Hz), 7.25
(4, 1H, J= 1.7 Hz), 8.92 (s, 1H), 10.41 (s,
2H).
| © g |M+H318. | 'HNMR HCl salt (DMSO-dg) 5: 2.88 (s,
0 N 3H), 3.55 (s, 4H), 3.62 (s, 2H), 3.75 (s,
0,0 1{,_7 3H), 7.00 (d, 1H, J=8.5 Hz), 7.25 (d, 1H,
“ 7N J=8.5 Hz).

o ' H |M+H302 | 'HNMR HCI Salt(DMSO-dg) 8: 2.26 (s,
- oD:\“ _7 3H), 3.05 (s, 3H), 3.83 (s, 4H), 3.91 (s,
st N 2H), 7.31 (s, 1H), 7.51 (s, 1H), 9.47 (s,
1H), 10.15 (s, 2H).

M+H 318 | "HNMR HCl salt (DMSO-dg) 5: 3.02 (s,

H

0 ' \N 3H), 3.83 (s, 4H), 3.87 (s, 3H), 4.00 (s,

0520 _7 2H), 7.34 (s, 1H), 7.37 (s, 1H), 9.23

i 1 N » 1.34 (s, 1H), 7.37 (s, 1H), 9.23 (s,
N cl 1H), 10.20 (s, 2H).




Br N MtH 332 ' H-NMR HCl Salt (DVBO-d6) S: 3.07 (s, 0O ,0 20 Oc@b&;208682 (s,
4H), 3.90 (s, 2H), 7.44 (d, N 210, 7.79 (s, 1H, 9.45 (s, 1H,10.34 (s, H
2 H MtH 360 ' H NMR HCI sal t (DMBO-d6) 5:1.20 (t, Br N 3H J= 7. 30112) 2.31
(s, 3H) 0's ~i N2H J= 7.3Hz), 3.58 (s, N
7.03 (dwoﬁ'ﬁ@ﬁﬁgf 8.30Hz), 7.18 (d, 1H H J=8.30H). %‘@%MH NVR HCI
salt(DMBO-d6) 6: 1.27 (t, O ) ( 38 3.13 (g N 3H J=7.30Hz,2.33 s, 0~S, 01
( NJ 2H, J= 7.3Hz), 3.82 (s, 4H), 4.01 (s, 2H), f 7.33 (s, 2H,), 9.44 (s,
1H), 10. 2®fru@ure211). Exavhsw Sped. LVAMRThi s exanple ITTustrate$ a various

fornul ations jof Corrpouplds NH 2b9r mJlI@Nmﬁd_s )8, Q@{; al

Adm ni stati a Qgr-edi.®nt| % wt ./ wt 3H51gr7@ctk A Lact ose 79.5%
Magnesi umest gA B%[{177] The a rl%( dijspensed into
capsul es |cofteiwg Hbout 100 ng g 0. §r ’pproxi mate a
total daijly dbsage. |I. Conpositioh ;1 dm ni stratlon | ngredient %
wt./wt. JActive ingredient 20.0% Mgnesium stearate O. 5% Crossear nmel | ose

sodi um 2. O(V Lactose 76 %+BY53 of [ Iy RMrOHGEsak VRe 2006 WO
03/ 091236 EP03/ 03 4 156 [178] }ﬁqﬁlmrgg & S3 gpfgbl ned and
gr anul at q=d§u, jnt such as 4E), 3.83 (s, 2H),409 (q, 2H, J=7.12
P Hz), 6.91 (dd, 1H, J=8.22 1.81 Hz), 7.19
: (m, 1H).
Br H | M+H332 | 'H-NMR HCI Salt(DMSO-dg) 8: 3.07 s,
O 40:]@/\1{) 3H), 3.82 (s, 4H), 3.90 (s, 2H), 7.44 (d,
~ - N~y 2H), 7.79 (s, 1H), 9.45 (s, 1H), 10.34 (s,
H 2H).
y | M+H360 | "H-NMR HCI saltDMSO-dg) 8: 1.20 (t,-

H
Br N : 3H, J=7.30Hz), 2.31 (s, 3H),2.88 (q,
05420 ,},_7 2H, J=7.3Hz), 3.58 (s, 4H), 3.62 (s, 2H),
r \H 7.03 (d, 1H, J=8.30Hz), 7.18 (d, 1H,
J=8.30Hz).
b y M+H 316 'H-NMR HCI salt(DMSO-dg) 8: 1.27 (t,
cl N 3H, J=7.30Hz), 2.33 (s, 3H), 3.13 (q,
°~530 N‘\) : 2H, J=17.3Hz), 3.82 (s, 4H), 4.01 (s, 2H),
r N 7.33 (s, 2H,), 9.44 (s, 1H), 10.27( s, 2H).
Example 5 _
[176}) This example illustrates a various formulations of Compounds of
Formula L.
.5 I Composition for Oral Administration
Ingredient ' % wt./wt.
Active ingredient 20.0%
Lactose - | 79.5%
Magnesium stearate 0.5%
[177] The ingredients are mixed and dispensed into capsules containing

- about 100 mg each; one capsule would approximate a total daily dosage.
Il Compaosition for Oral Administration

" | Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%




met hanol . The formulation is then dried and fornmed into 2@abkebsr Z006nt ai ni ng
about 20 ng of active conpound) with an appropriate tablet machine. 111.
Conposition for Oral Adm nistration Ingredient Amount Active conpound 1.0
Fumari c ' g Sodiumchloride 2.0 Methyl para Propyl

par aben‘}vg)\).cﬂi(f})@g193 anul ated sugar 25.5 Sorbitol (70% S%I%E'{E?%JE{?%?Z. 85 Veegurn
K (Vanderbilt Co.) 1.0 Flavoring 0535 mM Colorings 0.5 ng Distilled
water g.s. to 100 mM 5 [179] The ingredients are m xed to forma suspensi on

for oral [EZ8) ni st rTd iagredibnts arbasBbihed &ld graultddaking B sollddgseilaent % wt . /wt.
Chl oride gs to make I sotonic, Water for

Active ingredi ent 0.25 Sqdi um . .

i nj ection eghaf@l@ TFi’FfT"T‘S‘g}mWﬁéhe&@PFi‘/é“q fogreddntorfablsts (cantaiaigg ok¥t i n a portion
of the wabgimd SractiveYoRbbiRPwith as MidrddtiafhblaYaRhinky of sodiumchloride is

t hen added vl\ﬁ h agtli r_r??%h t?;“” 10 %{Eeﬁtahe sol ut |H(l)1n I sotonic. The solution is
made up t dlwei Ghwpesitian fer@ral ddministtetionnf the water for injection, filtered

t hrough a0 2wmcrommenbrane—f++ter—ant agkagedunder—stertl e
condi ?i orﬁgr@lé Stpposttor-y—FerrH-at+oa— r‘.g.tjcc ;A\W:fm%vut —w—ACt i ve
i ngr edi ertESEVeemE .5’93-&991—et—h—4-ene-gl ycol 4000
24.5% [ 1&%"@5‘5&%@ nmel ted toget PPQ-SE.ad_m'_xed_an_aL st eam bat h,
and 15 poqdipm chierige nnl ds containing 2 5 g tard@8weight VI Topi cal
For nul at i|Methyl girabiinent s gr ans 0.15¢g
Propyl paraben 005 g
Granulated sugar 255¢g
Sorbitol (70% solution) 1285 ¢
Veegum K (Vanderbilt Co.) 1.0g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml
5 [179] The ingredients are mixed to form a suspension for oral
administration.

V. Parenteral Formulation

Ingredient % wt./wi.

Active ingredient 025 g

Sodium Chloride gs to make isotonic
Water for injection to : 100 ml

[180] - The active ingredient is dissolved in a portion of the water for

injection. A sufficient quantity of sodium chloride is then added with stirring to

10 make the solution isotonic. The solution 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.

V. Suppository Formulation

Ingredient % wt./wt.

Active ingredient 1.0%

Polyethylene glycol 1000 74.5%

Polyethylene glycol 4000 24.5%

[181] The ingredients are melted together and mixed on a steam bath, and
15 poured into molds containing 2.5 g total weight.

Vi Topical Formulation

| Ingredients . . _ | grams |




20 Oct ober 2006 WD 03/091236 PCT/ EP03/ 03904 57 | ngredi BnOstoherad®B6 Acti ve
conpound 0.2-2 Span 60 2 Tween 60 2 Mneral oil 5 Petrolatum 10 Methyl
paraben 0.15 Propyl paraben 0.05 BHA u lated h drox anisole) 0.01 Water
q.s. 10QolodMaAbiseA | of the ingredients, except water, pafRpRR ?ga jned and
heated to about 60C with stirring. A sufficient quantity of water at about
60C is then added with vigorous stigrring to enulsify the ingredients, and
wat er then added g.s. -about 100 g. 5 VII. Nasal Spray Formul ations [ 183]
Sever al Jimgembﬁtssuspen3| ons containing fromlahayé 0.025-0.5 percent active
conpound | akfivddofipair®d as nasal spray fornul afgans. The Tormilations
optional ig,g0gral n 1 nactive | ngredrent s such&s,” for exanple,

mcrocryg LI&E (,EI | Ul USE; bOUI arTCar quylluL2|y| cettutose;—dext rose, and
the like, rochtortrec—actd—ray—be—addedto—adiust—pH—Fheqynasal spray
formul ati be getvefet—va—a—nrasal—spray—fetered—punptypi cal | y

del i veri i e S H-at-| e ion. A

t ypi cal cthy, P@'ﬁh’mdn is 2-4 sprays _every UlN2 hours Example 6 15 [ 184]

.. This exa&%@ﬂﬂMLmuﬂm_M@aih can be usedlto deternine
~ai, i, agoBiky (buylatedhydrony anfsotgdounds of Formul &0l . [185] The a¢tivity of

conpound$ Wiftert hi s invention in vitro was exan.sé80 using fluofescent dye
determ nation of intracellular calciumconcentrations. Fluo-3 |oaded cell
preparati (2] 20 [ 1%l]ofﬂieiingscﬁerharex¢eprwﬂmmy corabihed 4id@eited ®xpr essi ng t he

| al pha 1A tars | 0 shed 4 ti rox. 300 gL/ well
with f|u8€6‘ﬁ§& waihs né %1 fig ot Efﬁé}"“ﬁéﬁpéis(@%gnk 5 buf fered :
sal i ne sobddel ®ith vigbBRS3tirrirs t@\éhﬁ?sﬁ%x&le ingredibdtdiaRERateXthen sdeg 8beneci d, 100 M

ascorbic

about 100 g.
5 VII.  Nasal Spray Formulations
[183] Several aqueous suspensions containing from about 0.025-0.5

- percent active compound are prepared as nasal spray formulations. The
- formulations optionally contain inactive ingredients such as, for example,
" microcrystatline cellulose, sodium carboxymethylcellulose, dextrose, and the like.
10 Hydrochloric acid may be added to adjust pH. The nasal spray formulations may
. bedelivered via'a nasal spray metered pump typically delivering about 50-100
- microliters of formulation per actuation. A typical dosing schedule is 2-4 sprays
every 4-12 hours.
Example 6
15 [184] This example illustrates a functional assay which can be used to
determine oj41, agonist activity of Compounds of Formula I.
[185] - The activity of compounds of this invention in vifro was examined
using fluorescent dye determination of intracellular calcium concentrations.
Fluo-3 loaded cell preparation:
20 - [186] Chinese hamster ovary cells CHO-K1 expressing the alpha 1A
adrenoceptors (clone 13) are washed 4 times (approx. 300 pL/well) with
- fluorometric imaging plate reader (FLIPR) buffer (Hank’s buffered saline solution
| (HBSS), 2 mM CaCl,, 10 mM HEPES, 2,5 mM probenecid, 100 pM ascorbic
- acid), with a final volume of 150 pL/well. Cells are loaded with 50 pL/weli of 8
25 . UM Fluo-3 AM (Molecular Probes, Eugene, OR), for a final concentration of 2 uM




acid), with a final volunme of 150 L/well. Cells are | oade@Oviobér 306pL/ wel |
of 8 25 M Fluo-3 AM ( Mol ecul ar Probes, Eugene, OR), for a final
concentration of 2 pM 20 Cct ober 2006 WO 03/091236 PCT/ EP03/ 03903 58

Fl uo- 3 wiloshfbies are then incubated for 60 mn at 37 !EE@}OEQI\QA ng dye

| oading, cells are washed 4 tines (approx. 300 L/we LI PR buffer
with a final volune of 150 L/well .58Agoni st Assay 5 [187] Test conpound,
control conpound and reference conpound are run in quadruplicate, 8-point
curves onFhmehAMl. aaeﬁsweuﬂmnandubmedfoascsmmatemenlt-‘omw@u elcagge, of 10-0 Mto
10-11 M for, each ounds, are dissol veo{ DIVBO at 10 nM
and seri aFTVa&‘i‘F‘i‘fg%‘gP'f‘ﬁeﬁEPE’F?‘ @Q@HEWCHIMTLERQ%SWN'%% is placed in
the FLI PR, nber and a 10 baseline fluorescence measurenent
(excitati oh%ggy@&/ﬁ% em ssion @510-570 nn) is obtained (15 sec

i nterval ) Agouistelxqapr i mental run is then commenced. The reaction is started
wth_the [tion 50 L/ wel | 4x final, concentratiqn) of test,

“conttol zﬂﬁ ef'ereﬁ'tcﬁé Wlﬁin&o‘é"af‘iﬁ’mPB‘l‘PdfaPeFﬁ ?rﬁ@e&@@ﬁ?@@aﬁr&‘?e to the assay
plate to irduadAlioHe, B-i)oﬁnt i dsdn eaide with ¥BARL26R e&cbﬁrafi&@sur ed for 120 sec
at 1 sec 15 interyvals. Then, a second addition o gM iononycin (50 L/well

“ from5 x regneld Mo R M)fﬂsﬁg‘”@mmp@%lﬂe)ﬂl|cgma@imésianedlss¢iéedalssay pl ate.

-Fl.uorescepggso st 1 Omsé{{desgmﬁ rdﬂiigd barSec intervals. Al experinents

~ are conducted at room re. asurements 20 [189] For each assay
" plate, refi¥8hses (|"Ehs|a&sa}splatenspieald irf lhelBLE’ﬁaembet)onohamba@hdwel | follow ng

Teshnoos Biefiillompmt Elbin ERN Gt G R padbmition GUBHIL i )| 2e a

% maxi wmpn@wmea(rm@mwprmxbmmdﬂm hunastdpthmbmed The the

investigator, Statistics 25 190]50For t est conpound, control conpound

('Nor epi nefaftiands gageef with theadditionef 50 plfwel &t dx énd@om@nwftQShe
concent r api Ry Br g@ef&icegmg%ﬁmﬁw@% RoonfiPAbE % e gsgy{,ﬁggrté E®0) is

determ ned usr’ng 1terati curve- eadsheet or
Kal ei dagr alph6 wdlstmwaulmnenmlyuﬁnbrdscenﬁe it nﬂmlaadtfﬁr 12oecgsriaeal | ogistic

R NN I N == R AL S
gggn Irr:t t ?m&ﬁi(é%n&ugﬂ% mhbmye;n hl%) tdialidedd MR GsshyF ARR! FRIAEGEAsUNI tY) . ECS0 val ues
. measured for 30 sec at l sec intervals. All experiments are conducted at room
temperature.
Measurements
20 [189] - For each assay plate, responses (increase in peak fluorescence) in
each well following addition of agonist (test, control and reference) are determined.
- These responses may be expressed as raw CFU (Corrected Fluorescence Units), as
a % maximum jonomycin response or other unit as determined by the investigator.
Statistics
25 oo {190} - - For test compound, control compound (Norepinephrine (NE)
‘bitartrate), and reference compound, the concentration producing a 50% increase in
control response (ECso) is determined using iterative curve-fitting methods. Excel
- spreadsheet or Kaleidagraph software are used to fit data to the general logistic
~finction (E=B + Egay - A™/ A™ + ECso“H); where B is the corrected baseline
30 - fluorescence units (defined as zero), A is the concentration of agonist added and nH
is the Hill slope (constrained to unity). ECs; values and maxima (Eng) for each

- curve can be estimated objectively using this software.




curve can be estimated objectively using this software. 200cbel®062006 WO
03/091236 PCT/EP03/03904 59 [191] In addition, the intrinsic activity (a)
is determned. Intrinsic activity is defined as the nmaxi numresponse to
test agRiy¢Siedievi ded by the maxinum response to a fEbJr g‘%ﬂgé(ﬁt acting

t hrough the same receptor. For these experinents, /fE agoni st is
defined as Norepinephrine (NE) bitafgtrate (control). 5 [192] As used herein
an agonist is a conmpound that elicits a maxi mal response greater than 50%
of that of191pr epi ndﬂhﬂdlf@l,ﬂietiﬂimﬁﬂ@ﬁﬁﬁﬁ?ﬁxﬁsddt&@ﬁ]bd%ﬁrﬁlsifcﬁbtl\h@pr esentative
conpounds  of .the invention are shown bel ow. .No. Structure CHO 1A-13
pEC50 CHOst&fined 43/!118 @a&m@nmpmﬁg?teﬂﬂgguwdmdwﬂﬂwman 46 0.43 Ni N/ O

N H38 6. %Egméﬁsaﬂlaﬁo@sﬁ h}lﬁ‘oﬁ\ﬂzdzik %ghe%ceb{é)p %ﬁﬂ@s&@peﬂmﬁs/ N 1} N H

25 7.12 0.8 Siiten
the full agonist is defined as Norepinephrine (NE) bitartrate (control).

5 [192] As used herein an agonist is a compound that elicits a maximal

response greater than 50% of that of norepinephrine with a pECs¢>5.5.

[193} - Data for representative compounds of the invention are shown
‘below.
Cpd.No. | Structure . - .| CHO-1A-13 pEC50 | CHO-1A-13 1A
2 - | 6.77 0.92
0 N :
c’,‘sizm —7
H
6 N_1{6.46 0.43
%sfgm —7
H [
8 6.52 0.65
0 N
H
13 o Ho|16.18 0.16
o*‘s'::mj
H
25 1 7.12 . 0.81
0 N
?;‘s':‘:mj
H
22 | 6.16 0.27
o N
oes¢°m_?
Example 7
10 [194] This example illustrates an assay for determining o4, -adrenoceptor

activity of Compounds of Formula 1.
[195] Compounds used in this example were from Sigma Chemical Co.,
- St. Louis, MO, U.S.A.) unless specified otherwise.




/'s, N N1OO Exanple 7 10 [194] This exanple illustrates an) aswbyr 006
determ ning ale -adrenoceptor activity of Conpounds of Fornmula I. [195]
Corrpounds used in this exanple were from Sigm Chemical Co., St. Louis,

S’Q@, ss specified otherwise. In Vitro 20 06 WO

03/ 0912 &5&%&?@;03/ 03904 60 [196] Male white New Zegﬁand ra@gl ts (3-3.5
kg) and Sprague-Dawl ey rats (250-40 g) were euthani zed by C02

asphyxi ati on. The bl adder (rabbit) or aorta (rat) were renoved, extraneous

tissue wagi9dj ssect avialdwhite NORIchlaSb1dBSits (S8 S kep c%#a anamgenat ed Krebs'
solution (mMM__NaCl, 118.5; NaHCQO3, 25; gk}xtrose 5 , 4.8; CaCl2, 2.5;

MySO4, 1. 2%@& 04 gxyuere @t‘zqmzeé@w%s nhggatign. Thebhaflqleé&@bféﬂ@he (30 M),
ascor bi c %’@&e Squh@Q%eBﬁ’sﬁtfs@ue(\;zg dMsecﬁ:ﬁ(Ewag ragg gl?s‘ﬂ@ We (1 M vere

added to t ution to ock neuronal u ., extraneuronal
upt ake, agptagectjmomenmdﬁrebsaspbmhm(mhvhﬂ@ 118r5 daH RO R 5 dextroses 65,  bet a-

adre ocep e VA he C tor oni st idazoxan (0.3
M Resz&;lci‘is g@@h%%ﬂ%ﬁ#é"ﬁr%dﬁkg@’i%? ) (@]‘}ﬁ? and the cal cium
channEI aodiagendmR (3 M), eBebric aﬁd(womﬁmﬁﬁéﬂlﬁam&log?gmwoblbnt er ngt i onal ,
Natic VA, sol ution for it and rat
experi rrentpg‘)Pran]é’b@dle/‘@?r?ag‘ggtt?ﬂ"ﬁgﬁgﬁsr{?ﬁﬁ’ﬁﬂ?r PFé(ﬂ@“’(OP%PB’B §: approxi mat el y
- 0.8-1.2 CRkirdhetrBRYbftal) gutd-oRidaton dfcat\eeuéram@@%r@s%u OGS bét- 4 per rat)
approximately 3 mmin width, cut as near the 15 hearf as possible, were

sus pended aflnienageptens, espektiel Thie sis-adreheceptor zartagamste@zoml (ﬂé nd.on of 1.

IR SRR e 20, BB G SELALOHRHRMY v D

nor epi nephiteguist dideddipiaand. ma§mearémwc&ﬁnwm1¢hﬁﬁomfmm apastructing a
first cunul ative concentration-effect to 20 norepi nephri ne, T| ssues were

then wash&tS-Parvegtrddedithe Kgebsosabytion forrahbitgnd ray axp&nn%édmecuve y.
concent r aigi,f 0?515@&&&15 (féﬁblg%gg%h J?(?Qﬁ'2§:§n in [SHEARSE BRI On produci ng

the hal f maxi mal response he intrinsic activity (relative to
nor epi nepwidthaid mcgmgeébﬁ @en;tat) Rasgxlm@tclydrmmtlawdhh agt mmdartepr esent at i ve
comirgunds hg%t t he resepefts Loveni. on yer e e ﬂ)t ative

conpounds PO ée PVENT e’(')lne S O\ﬁggjaﬁc? Td\e;tfsfvrﬂaﬁ"stam g\és”ﬁ@ Exampl e 8
[ 198] Thi sf e.xaﬁmleeweﬂe Imaddtainédes 34 BD andishbbIP cdnitingsusivBsittedn Pr ot ocol .
oxygen/carbon dioxide mixture.
[197] Tissues were primed with norepinephrine (10 pM) and washed for
60 minutes before constructing a first cumulative concentration-effect to
20 norepinephrine. Tissues were then washed for 60 minutes before constructing a
second concentration-effect curve to a test agonist. The concentration producing
the half maximal response (pECsp) and the intrinsic activity (relative to

norepinephrine) were recorded. Results for standards and representative

compounds of the present invention were determined. Representative compounds

25 of the invention showed activity in this assay.
Example 8 _
[198] This example illustrates IUP and MAP Experimental Protocol.
[199] In preparation for surgery, Dutch Belted rabbits were anesthetized,

shaved and administered hydration fluids. The femoral vein and artery were then
30 isolated and cannulated for the administration of test compounds and the
measurement of blood pressure, respectively. Following laparotomy, the ureters

were isolated, cannulated and exteriorized. The urethra was isolated and




[199] In preparation for surgery, Dutch Belted rabbits weoecabes2iusti zed,
shaved and adm ni stered hydration fluids. The fenoral vein and artery were
then 30 isolated and cannul ated for the adm nistration of test conpounds
and t hewgmasusienent of bl ood pressure, respecti ver.PCE&HJﬁm}ogg | apar ot ony,
the ureters were isolated, cannul ated and exteriorized. The urethra was
i sol ated and 20 Cctober 2006 WO 031091236 PCT/ EP0O3/03904 61 catheterized
with a balloon tipped urethral catheter (PE-100 tubing), with the balloon
bei ng pl acabeterized withadhallgandippat wthrah tathetert(RB-1p tubing)) o4tk the 200] Fol | owi ng a

recovery iod,. anj nal re instrunmented with Gould pressure transducers
( P23XL) c§%L°é’8?’8‘8g§’l5‘g%na%ﬂﬁ%??@%ﬂ?&?’%\ﬁ@P@&#@ata 5 acquisition system
After a 6Q200] nute stotBwlngadtdoOsty Peridd) BhimaliGvepOmibthiniehited Mith olld an dephrine
(316 g/kg, I m/kg, in saline,) was adm nistered intravenously (i.v.). One

hundred aREFSEVRFANSAyeess (P semectedsarmscAPlastrustensPowaileb fata 0. 001- 3 ng/ kg, 1
m / kg, N804 thm V BB RS i5E . .yen at 15-mnute
i nterval sa‘b‘rqr Sgpgtﬁ eQ?S %Séﬁf% vverg{‘l'ﬂrSEe}ll-b g%%@l%egﬁg?%%ﬂmgﬁ%og{erﬁd of the
exper i menamidepleint @3 gigikg, $ miépcn saline) miaz edinistessd intveenbasge (iof). pent obar bi t al
sodium (i V.). rocedures . were carried out after approval by the Roche
~ Biosci eanthg’f‘ﬁ%‘{ﬁ'ﬁdgﬁ%ﬂ mifpes ltercGprapaynds .@n@gﬁm%émm% Basel i ne
i ntrauret pl/ap, i 5%BMSO, {¥.}re alHinlRA, I0ds8Y Watk gRELHIYninute VAP) wer e
cal cul ated as the nean of the tinme period occurring 30 seconds before 15 -
each doselngrvaleer afteebaseline sepre rewsipblisherl. vid thegadiofithe expedment@btpound ef f ect was
cal gyl at eg; 3 | ' Il O,;peconds after
vehi ?:]I e or btgﬁéss%é}@ggmn%%&lﬁ%y%ggvgg%gﬁ?ﬁnl[eo(r%grgﬂ%%gé@n (ri?gvs)g ‘A\'/Igl ue). IUP and MAP
changes i pepoeskuksiywere damiedtopbaftec appoonahblsthedoeheBibsritned lastititionalubt racting their
respective.. ’ﬁgl L nhe vak:ﬁes. fromthe post-dose values. 20 [202] For
statistic a ﬁ“f/gl?dslfse B rent groups were conpared with respect to
| UP or MAR01py analBesdline dtrau@ihra pesurd@UPYbritianéa0 BRGHA prefifre0f the treat ment
groups to the vehicle groups were made using Fisher's LSD test with
Bonf et r onKMéfe’thfrﬁ SIgwAEd as the mpan ofks tine periodfoeeusingSOseeendohefase gni fi cant .  To
est st e edch@ofRFehitibg: HiRORb4 | ated for each
- ani mal , tﬁen '?he EE)SO 2% %or Pn{;}dgﬁ%ﬁ?&%@%&%ﬁ?oﬁﬁ gﬁrglset??#rtaq#ggd by fitting a

" si gnoi dal calendased asdhe heankf hedime peciod eaentringl20dedoads 4f@r @hickdoetes006 WO

03/09 1236051%'(-)/1155 Qrg.é Qa‘oﬁ-?n%tered (post dose value). TUP and MAP changes induced by

the test compounds were calculated by subtracting their respective baseline values

B

from the post-dose values,

20 [202] For statistical analysis, the treatment groups were compared with
respect to IUP or MAP, by analysis of variance. Pairwise comparisons of the
treatment groups to the vehicle groups were made using Fisher’s LSD test with
Bonferroni’s adjustment, if the overall difference was not significant. To estimate
the EDso, the % positive control was first calculated for each animal, then the EDso

235 for the test compound was estimated by fitting a sigmoidal model to the % positive

~ control data.




62 CLAIMS 1. A compound of the fornmula: 3 14 R4 H , p20RDctobBs2008 6 a
phar maceutically acceptable salt or a prodrug thereof, 5 wherein Rl is
al kyl or -NR7R8, where each of R and Rs is independently hydrogen or
al kyl ; o1 dr ogen or al kyl; each of R3, R4, R5, F/Eﬁ@ Eﬁml ndependent |y
hydrogen altde, 10 al kyl, CR9 (where R9 is hydrogen a hydroxy
protecting group, or cycl oaI kyl al kyg2), - SR10 (where R10 |s hydrogen or
al kyl), or -NR'" R' (where each of Rl' and R12 is independently hydrogen,
al kyl, or a 15 nitrogen protecti mgaMsup), provided R3, R4, R5, and R6 are
not all simultaneously alkyl; or R3 and R4 together with atons to which
they are attached to rm het er Q¢ | ,, heteroaryl, or cycloal kyl; and R14
i s hydrogen, |ower al ky% F‘po'ﬁgr%"%/ﬁrl@&ulﬁﬁ is 20 hydrogen, |ower alkyl, or
a hydroxy protecting group. 2. A genpgund as claimed in claim1l wherein:
R is alkyl; RZ is hydrogen or @I kyI, 45 each of R3, R4, RS and R6 is
|ndependently hydr ogen, hal gg Ry R (where RO is hydrogen or
al kyl), provided R3, R4, R é?rd : aI | simultaneously al kyl; or
R3 and R4 together with atﬁ P~ WK gfhey are attached to form
het er ocycl yl or heteroaryl; andlezo (;)ct ober 2006 WD 03/091236
PCT/ EPO3/ 03904 63

a pharmaceutically acceptable salt or a prodrug thereof,

5 wherein
R! is alkyl or -NRR?, where each of R” and R® is
independently hydrogen or alkyl;
R’ is hydrogen or alkyl;
each of R?, R%, R®, and R® is independently hydrogen, halide,
10 alkyl,
—OR? (where R? is hydrogen, alkyl, a hydroxy
. protecting group, or cycloalkylalkyl), -SR'° (where
R is hydrogen or alkyl), or -NR''R" (where each
of R" and R'2is independently hydrogen, alkyl, ora
15 : - nitrogen protecting group), provided R?, R, R®, and
RS are not all simultaneously atkyl; or R® and R*
“together with atoms to which they are attached to
form heterocyclyl, heteroaryl, or cycloalkyl; and
_ R* is hydrogen, lower alkyl or ~OR"S, where R'® is
20 o | hydrogen, lower alkyl, or a hydroxy protecting group.

2 A compound as claimed in claim 1 wherein:
R'is alkyl;
R? is hydrogen or alkyl;
25 - ~ each of R, RY, R® and R® is independently hydrogen, halide,

- alkyl, -OR® (where R® is hydrogen or alkyl), provided
R}, R* R® and R® are not all simultaneously alk)'l;'o_r
R and R* together with atoms to which they are
attached to form heterocyclyl or heteroaryl; and




R14 is hydrogen, |ower alkyl or hydroxy. 3. The conpound2@Ccwbei20§6t 0 Cl ai m
1l or 2, wherein R14 is hydrogen. 5 4. The conpound according to any one of
claims 1-3, wherein R -is alkyl, preferably |ower alkyl. 5. The conpound
accor di w® d3@e@sai m 4, wherein R is selected fromthergepiReonsi sting of
met hyl, ethyl, and isopropyl. 6. The conpound according to Caim4 or 5,
wherein RZ is 10 hydrogen. 7. The @onpound according to any one of clains
1 and 3-6 as long as they do not refer to claim2, wherein each of R and

Rs is independently hy#&H Qghydmgen,rmwbnallkyl&hyﬁhﬁcycorrpound according to any
one of clains 1-7, wherein 15 each of R3, R4, R5, and R6 is independently
hydr ogen, halide, alkyl, or -OR9, where RO is hydr ogen, al kyl, a hydroxy
protecting group, or cycloal kylalkyl; or R3 and R4 together with atons to

whi ch they are atta@chedThecémpdind adcordapis Clim 1ebenRasi¥ R i9r  cycl oal kyl .
9. The coHﬁ%‘gnd accordi ng to any one of clainms 1-8, wherein 20 at |east
one of R3 *0R5.  and is alkyl, halide, or -0OR9. 10. The conpound
according to any one of cI aims 1-9, wherein at |east one of R3, R4, R5,

and £6 is bromo, chlor ormél-,&ﬁ;sdand%&ﬁﬁfgxomﬁxéﬂewciaﬂﬁﬁhykvhereﬁa“d hydroxy. 11.
The corrpoupd according to any one of clainms 1-10, wheréin 25 (a) R3is

met hoxy, Bnif 2Heyl, prederably dpvwes aligk hydrogen; (b) R3 is methyl, R6 is nethoxy,
and R4 and R5 are hydrogen (c) R3is nmethyl, R6 is chloro, and R4 and B?

~are hydrogen; (d) sR3 i §p&dRbdand Rod 93‘ are hydrogen;
20 Cct ober 2006 V\D 03/ 091236 PCT/ E%S%’Fgggg%ﬁé ﬁ‘? %@Fﬂgctﬁi& hyl, R4 is

chl or o, afiemps B eronp R@sisting dfynethyy ethyl, afd sopRepyls methyl, R is net hoxy, and RS
‘and R6 are hydrogen; (g) R4 is chloro, and R3, RS and R6 are hydr ogen; (h)

R4 i s mnet hoxy, andlgS - % %@ac@E@n@@bﬁ%ﬁor? ‘(’h%@ﬁ fss methyl, R6 is

brono, and R4 and gen I's“met hoxy, and R5
andl(R6 arkydmegdnogen;

7. The compound according to any one of claims 1 and 3-6 as
long as they do not refer-to claim 2, wherein each of R and R® is independently

hydrogen or methyl.

8. The compound according to any one of claims 1-7, wherein
15 each of R?, R%, R®, and R® is independently hydrogen, halide, alkyl, or OR’, where
R’ is hydrogen, alkyl, a hydroxy protecting group, or cycloalkylalkyl; or R® and R*

together with atoms to which they are attached to form heterocyclyl, heteroaryl, or

cycloalkyl.

9. The compound according to any one of claims 1-8, wherein
20 -at least one of R*, R*, R®, and R is alkyl, halide, or ~OR®.

10.  The compound according to any one of claims 1-9, wherein
at least one of R, R, R®, and R® is bromo, chloro, fluoro, methoxy, ethoxy, methyl,

and hydroxy.

11.  The compound according to any one of claims 1-10, wherein
25 - (@  R’ismethoxy, and R%, R®, and R® are hydrogen;
()  R’ismethy), R® is methoxy, and R* and R® are hydrogen;
(¢)  R®ismethyl, R® is chloro, and R* and R® are hydrogen;
: | @ Rlis chloro, R*is methoxy, and R® and R® are hydrogen;




(k) R3is methyl, R4 is brono, and R5 and R6 are hydr 0ger0 Oofobe(ZP6R4 i s
bronmo, and R3, RS and R6 are hydrogen; or (n) R3 is ethoxy, and R4, RS and
R6 are hydrogen. 10 12. The conpound according to any one of clainms 1-10

wher ei o ¢Bgotass Met hoxy and R3, R4, R6 is H 13. The conps according to
Claim8, wherein R3 and R4 together with atons to ?cﬁpt ﬁggj%re attached

to form furanyl, dihydrofuranyl or g4pyrrolyl. 15 14. The conpound accordi ng
to Claim13, wherein R3 and R4 together with atons to which they are

attached to form fyganyR?® RmediylRIiOEMISRNMIG R’ ah@RE TG &g%gﬂpund according to
Claim14 of the fornula;,HH 12 or WY1l2, 6RS 28 16. A conposition

HH RR,
conprising: (a) a t(ﬁera%ﬁﬁ@&l,lélém@éﬁ,@@dﬁ%ﬁlﬂrﬁsﬂtﬁh)'dmg@ﬁpound of any one
of clainms 1-15; an b) p# 1 6 le carrier. 17. A
process for pr oduciq%?é ach%pmgﬁhg ng’gsg%l&ngd&lgﬁﬁg%%gbne 25 of clainms 1 to
15 said method comgh) si RYiscuethoxytand ®° 2R and R @ hydimgeond of the formula: 20
Cct gber 2006 WO O

/091236 PCT/ ERQ3/ 03904 3,4 pR~R/ RS ~2 6 wth
et hyl ene di amine. 18. A }s&e@yﬂ?& rBF’SdH@ﬁﬁd’ngkc BUREYs claimed in any
one of clains.1-1%)sai &’ nmﬁm&@;@i,mmagémqud@@e@ster conpound of
the 5 formula: R3 ](16 R4; R 1 [ Rs RI3 2 ¢ p
S . R” 1s methyl, R" 1s bromo, and R and R" are hydrogen; or

- ()  R*isbromo, and R?, R® and R® are hydrogen; or
m) Riis ethoxy, and R*, R® and R® are hydrogen.
10 -+ =12, The compound according to any one of claims 1-10 wherein;

R is methoxy and R3, R4, RéisH.

13, The compound according to Claim 8, wherein R? and R*
- together with atoms to which they are attached to form furanyl, dihydrofuranyl or

pyrrolyl. -

15 L 14.  The compound according to Claim 13, wherein R? and R*
together with atoms to which they are attached to form furanyl or dihydrofuranyl.

15.  The compound according to Claim 14 of the formula:

20 16. A composition comprising:
' (@)  atherapeutically effective amount of a compound of any one
of claims 1-15; and

(b) apharmaceutically acceptable carrier.

17. A process for producing a compound as claimed in any one
25 of claims 1 to 15 said method comprising contacting a nitrile compound of the

formula:




with ethylene diamne in the presence of a trialkyl al um putctob8: 2006e
process of Claim18, wherein the trialkylalumnumis “trimethylal um num or
triethylalum num 10 20. A conpound as clained in any one of clains 1 to 15
whenevewOpsepiaseed according to a process as clai med ircrppsoes of clains 17
to 19. 21. A conmpound as clainmed in any one of clains 1 to 20 as a 15

medi cament. 22. Use of a conpound & claimed is any one of claims 1-15 for
the preparation of a nedicament for the treat nent of a di sease sel ected
from the groups consisting of urgej ’ncBiti nence, stress incontinence,
overflow incontinence, functi ong cont i nence, sexual dysfunction, nasal
congestion, and 20 CNS di sorde ted"tromthe group depression,

anxi ety, dement | a, senility, g fergs, deficiencies in attentiveness
and cognition, eating disor ders gity, bulima and anorexia. 23. The
use of claim 22 V\/ner ein the disease state conprises wurinary incontinence.
25 20 Oct WHethylsoediapneos/ 091236 PCT/ EP03/ 03904 66 24. The use of claim
23, wherein the disorder is stress incontinence. 25. The use of claim 23,
wherein the disorddfi sAlRf@@SSfOﬁB@F‘@qlWPOB@danQ%@@VOW ai m 22 wherein
t he di sor 6, wherein the

di sor der ?1261%1%&2'%??@,%@9&%?' E)hﬁﬂg%%l?ac £1ués§ge‘?8tﬁIl al m wherein the

di sor der fosmglexual dysfunction. 29. The invention as hereinbefore

descri bed.

with ethylene diamine in the presence of a u—ialkylalmninum;

19.  The process of Claim 18, wherein the trialkylaluminum is
trimethylaluminum or triethylaluminum.
20. A compound as claimed in any one of claims 1 to 15

whenever prepared according to a process as claimed in any one of claims 17 to 19.

21. A compound as claimed in any one of claims 1 to 20 as a

15 medicament,

22, Use of a compound as claimed is any one of claims 1-15
for the preparation of a medicament for the treatment of a disease selected from
the groups consisting of urge incontinence, stress incontinence, overflow
mcontinence, functional incontinence, sexual dysfunction, nasal congestion, and

20 CNS disorders selected from the group depression, anxiety, dementia, senility,
Alzheimer’s, deficiencies in attentiveness and cognition, eating disorders, obesity,

bulimia and anorexia.

23.  The use of claim 22 wherein the disease state comprises

urinary incontinence.

25




WO 03/091236

incontinence,

incontinence.

congestion.

otitis.

dysfunction.

24,

25.

26.

27.

28.

29,

20 October 2006

PCT/EPG3/03904

66

The use of claim 23, wherein the disorder is stress

The use of claim 23, wherein the disorder is urge

The use of claim 22 wherein the disorder is nasal

The use of claim 26, wherein the disorder is sinusitis or

The use of claim 22 wherein the disorder is sexual

The invention as hereinbefore described.




