WO 03/ 091236 PCT/ EP03/ 03904 | m dazolinyl methyl Aral kyl sul fonam des [01]
This invention relates to i mdazolin-2-ylnethyl substituted

aryl al kylwoloBosiasé de deri vatives, conpositions conpri singPCmEPsEM®)4 met hods
for use, and nethods of preparation thereof. 5 [02] Al pha-1 (al)
adrenergic receptors (i.e., al 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). Cur relgiiﬂmliﬁgg\ﬁ%qlﬂh ﬁgﬁg XRBSH %idéshe al adrenergic
receptors are known to exi _ been cloned: al A 10
(previously ggpwn as (?Hi@n];ve&icﬁ x%&?es(t%irhﬁazcﬁﬁg?-?idaé@%l b&ithjence of a | ow

affinity al adrenoceptor for prazosin nane uman prostate has
been det er miargdlkylskifomanside dednaatiyes) @ofmpositions @biprathpehe sagie metiwslptfor subt ype

has yet to be claned The al adrenoceptor plays a part in the synpathetic
mai nt enance ‘6 @ﬁ%?tho%?g(l?re@amﬁﬁﬂgheé *al adrenergic agonists are known to
I ncreage ”US[@hF tone. Alghéirl‘ o )MREnelc HckRBENi.LY afhdred&Sbfors) Bre G-

Eur . J. Phar maco 249, 30 15 (1993). Pharmacof ogi cal studies resulting

i n the subdiprotimepuplfedarhnsiderebang receptecsahitonadistaveribwstactions dfshe suggest i on

t hat devel opnent ,of. subtype-sel ecti C oun ma | | ow i nmproved

treat ment wi PHPAtHe Q\B?WP#gﬁyatgﬁb@I%’fg\Agli’%@ggWé)gﬁ? c%eﬁgﬁ’lafﬂr"?%ary i ncont i nence
is a conditi RihOSH tedifehiiny ONERN @lfertyS Severdd sty pisiofehe il F €SS urinary
i nconti nenceé%)'ghse%l )1 occur se}%}mﬁ%n 1t thi 2t er n%l Bipmenctsery%%es enogit cl ose

conpl et el y. abhnenepgic reeeptosyarpkaonwn ® existdor wWhiak dgegehesimvedeen clbnak oy such  as
coughi ng, sneezing, |aughing, running, lLifting, or, even standing, that

appl y 1Br essupeevieysly kngmn asioacll g4 andshioa feecentiyithe grisienemel alowi affinlly st ops.

SU is nost cormn iLn n th f and 50 n ny

regul arly ex%lr%Irgqoagato#&%@%ﬁh‘é@gg&ﬁgn @%g%n ro(%t%?eéﬁf geTrbgﬁt%Fg%eragr esent

met hods to tFI@@Eve%UFc; Eée! fdfjﬁlem%ﬁﬁx@ﬁé}gfc%[%fep@d}@qug_ﬁés\’yet tobEAbRENt Wi th

pharmaceuticals is limted to the use of non-sel éctive adrenergic

agoni sts. [ OBje @nddyermctptoi pleys aparbarthe sympathetanaiticoaiceadembsthmavselebeen 30

enpl oyed, with varying success, to treat stress incontinence. W 03/091236
PCT/ EP03/ 03998e and ?0%1%6®%H9E%1868W@Wﬁ@ increase gBEpIA dene iRdhedAWeRi dodri ne

(Vi n. Seupr gy el (T DL P ol g 3 o SRS R P T o

agents are baldieyRsultifg 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, running, 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 SUIL

[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.



wor k both by direct activation of al adrenoceptors and indirectly by

di spl acenent 5 of endogenous norepi nephrine from synpat hetic neurons

f ol | owi ngwopBake3sé nto the nerve term nal (Andersson and BComPes)39RF ogr ess
i n Neurobiol ogy, 1982, 71-89). Activatipon of a, adrenoceptors |ocated on
the snmooth nuscle cells of the proximal urethra and bl adder neck

(Sour ander, (@8] ont ol 0gPhen}Ppanlmire) pdlido¥fiieBrinS Al RidodBHOKRS contraction
and an increase in urethral closure pressure.The utility of 10

phenyl pr opargsingideied firgdinedbrspirietor imild toanetlenatel sigess irecontindriceri Weih, bypra; | ack of

selectivity t he. a by the indifect action
of these agen sgr(% (@@torga}g%g? !gggjéggl83’%%%8?113???%3@’&%83’5{1%% ®n the
central nervhugk oys b Birect Aetivaeibh BRET ¥drend¥eplord &flinHire Y bydBSldcRthent _

therapeutic effect of these agents may be acconpani ed by undesirabl e side

effect§, suctf eadogamousnerepisephrine firapw slympatkegiemsurohs falkeving upteks ité thebl ood
pressure is dose-dependent and thereforg limts,the, abili t hi eve

t her apeuti cally t_@f’?@@?%%ﬁ?%iﬂda JPW@%@W@@?‘W e F‘HHQ’OZ‘%&V; L%gszegéégﬁt s
(Ander sson angtivatiog b h adrditicaptorsidEtb®bitHeSmdoth Mmab@e Bédls T SprokipsR agent s
produce insomia, anxiety and dizziness as a result of their central

nervous systwmihrsandblpdder neakt(Sovrandemnderonsdonano&i36gtLas; Waim suprai n,
supra). 20 [W&?%#r%cﬁc%%dsﬁli c(fé%s\é?n %J'e'ﬁxrglgc(ws!u%e ﬁrgg&l\rlf"ﬁéere lgt%@:t ly been

di scl osed for reatnent o ress i ncontin oRti nues to be

a need0f or niigthglpasahslamitapscadeephsdiing, ahd middiRink i€hmirted by aflackgont i nence.
A conmpound having, the desired_ al A adrenergic agonist profile is desirable.
[08] One asp¥lactisity amengthe 9o drenpcepiari syhtypeoanddasthe indinepioastian of thepe 25

Lot RS B B Bhgforbip b T RoR B bl 550 20
g'z kyl, -NR Rghd p@ﬁ%h@r%ﬁa&?a edsulfan s therapbRRTRLOSMhEY ag&@lﬁ B35 beOr ?' kyl ;
i s hydrogen or al kyl; each of "R3, R4, R5, and R6 is I ndependéntly
hydr ogen, hagdcempanied by kydesirable side effects, such as an increase in blood pressure.
15 The increase in blood pressure is dose-dependent and therefore limits the ability to
achieve fherapeutically 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 a4 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
o 4 adrenergic agonist profile is desirable.
[08] One aspect of the present invention provides a compound of the

25 formula;:

a pharmaceutically acceptable salt or a prodrug thereof,

wherein



-OR9 (where R9 is hydrogen, alkyl, a hydroxy protecting group, or

cycl oal kyl al kyl ), -SR10 (where R10 is hydrogen or alkyl), or NR'R12 (where
each of Rvoand9Ri® is 10 i ndependently hydrogen, al kyl, orCa/RPI3/0oOGEN
protecting group), provided R3, R4, R5,3and R6 are not all sinultaneously
alkyl); or R3 and R4 together with atons to which they are attached to
form heterocyclyl, heteroaryligsafdy CYRRAlKidre b R ;k's hydrogen,

| ower al kyl, or -OR 5 (where lIg’aSyi’s hyd’roger%?@omer a kyll, or a hydroxy
protecting group). In a furtherindepeadintlythyttozepoeskyl; i nventi on such
conpounds wherein: R is alkyl: .20 R2 is hydrogen or alkyl; each of RS,
R4, R5 and R6 is independe%l%hm@ggb%rrﬁlﬁﬂal ide, alkyl, -OR9 (where RO is
hydrogen or alkyl), provi degdcids RRRY, RS 288 R Rindkeriiitly BldrogshMMifaaneous! y
al kyl; or R3 and R4 together with atons to which " they "are attached to form
heteroéyclyl or heteroaryl; and #&IR14 is hydrogen, |ower alkyl or hydroxy
are provided. [09] Preferably Rl4\}s ge t hyl, or _h groxy. Mor e
preferably R14 is hydrogen. [10#)$n(‘g%%égnﬁ%h&fdﬁr§%ﬁm %liky{’ﬁ@x' P& ent
invention, R is alkyl, preferabirptecttfy grougrorahtlphlkyitky®), PSR’ ghabley, R is
sel ected fromthe group consisting of nmethyl, ~ethyl, and isopropyl. [11]

I n anot her enbodi ment, R2 is hydtodehdregenesaliaylpss PCT/ EP03/ 03904 4 [12]
Yet in another enbodi nent, each ¢ 12 S HF RO ently hydrogen or
methyl. [13] Still in another eﬁ%ﬁmgweﬁghﬁgﬁéﬁﬂg &RS, and R6 is

i ndepédfident | y hydr.ogen, halide, ialépghdently hy@R@en vdileylcoREnitregdnydr ogen,

al kyl, a 5 hydroxy protecting group, .or cycloal kyl alkyl; sor « and R4
together with atons to which t%?ggﬁ"bg%ff’géeﬂ@a“iégﬂoﬁmﬁﬂe cYEmpt |
heteroaryl, or cycloal kyl. Prefenphmiitanc8lisly 8AS1); 8R> £id KBogEifler e and R6
is alkyl, halide, or -OR9, where RO is as defined above. M%re preferably,

at | east one of R3;, R4, R5, and #emj t whightheyain¢ attashed taform,
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 a further aspect of the present invention such compounds wherein:
_ 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 R* and R* together with atoms to which

they are attached to form heterocyclyl or heteroaryl; and

25 R is hydrogen, lower alkyl or hydroxy are provided.
[09] Preferably R' 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, R? is hydrogen.



met hoxy, ethoxy, methyl, or hydroxy. 10 [14] In one specific enbodi nent of
the present invention, (a) R3 is nethoxy, and R4, R5, and R6 are hydrogen;
(b) R3 iswowshyi236 R6 is nmethoxy, and R4 and RS are hydr og@nT/EP(&)3968 i s
methyl, R6 is chloro, and R4 and RS areyhydrogen; (d) R3 is chloro, R4 is
met hoxy, and R5 and R6 are hydrogen; 15 (e) R3 is methyl, R4 is chloro, and

yarogen: (S Ra i 9 chiidp stot drbeliigt 3%&“2?@*&“%"%%%’%%8?? Riis

met hoxy, andlyﬂﬁgge%);meﬁtleG are hydrogen; (i) R3 is nethyl, is brono,
and R4 and re hydr n; 0 (] 3 i bro poxy, and R5 and
R6 are hydrggéﬁ (k) E&gﬁnsanﬁéuph%%o eP%e‘Eﬁh&ﬁg{ géld{ %d‘s% are

hydr ogen; 0rmde(p%hdé%‘f’lg‘lﬁldmggmaha@dal ’orR@I@’nq/hB@ 1€ i€ h{i, ¥ (M R3is

et hoxy, and R4, R5 and are hydrogen. In anot her speC| |c e od| ment R5
i s met hoxy arydraRY, prévecmEigRaD,ics cydbalkyldiytyen R’ a8 R Itcrgeﬂreomtératmsmdl ment ,

R3 and R4 to eth are attac furanyl
di hydr of uran‘%wl& BW‘?% Whedr%rtéfnéﬁhtﬁ%?ydﬁg?‘gﬁﬁoaﬁﬂ O%ﬁﬁg’ﬁﬂ@ﬁ ?eﬁrgﬁ"ons to
whi ch they aiteast drRITed, RY H04M8 RUKa lr@ndaloby@bwfwnéew is as?&ﬁﬁé&f erred
exanpl es include: WO 037091236 PCT/ EPQ3/ 034904 I-g H OO RRS RNR5 26

and | 2 6 [ 26pver Mogs pisfepablpatirastinef REOR MY aand Rizis beame,cBralforo,r ecept or
agoni st actll}{éthéégfeth%ng,tjrh téy)? qugl”g? [ 17] Anot her aspect of the present

i nvention provi oduci ng an .
i m daz0l i n- Z14] net hy| -Iawhsspdcificembsdimmeit of thopiessnnthvehtis)e fornula: 3 Rl4

REr Nos ~RO-NRS (;)2 6 R}is methoxy, and R*, R®, and R are hydrogen,;
()  R’is methyl, R® is methoxy, and R* and R are hydrogen;
(©) R? is methyl, R® is chloro, and R* and R® are hydrogen;
(d  R’ischloro,R*is methoxy, and R® and R® are hydrogen;
15 (e) R? is methyl, R* is chloro, and R® and R® are hydrogen;
® R is methyl, R*is methoxy, and R’ and R® are hydrogen;
(2 R* is chloro, and R?, R’ and R® are hydrogen;
(h)  R*is methoxy, and R?, R®, and R® are hydrogen;
()] R? is methyl, RS is bromo, and R* and R® are hydrogen;
20 )] 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 R?, R® and R® 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:



said nethod conprising contacting a nitrile conpound of the formula: R3
Rl4 R4 sl ~CNR~26 10 wth ethylene diamne to produce the

i m dazol iwo23ybrred hyl - substituted aromati ¢ conpound, whePeTrEPRS/03984 al kyl ,
-NR7R8, where each of R7 and R8 is indegendently hydrogen or alkyl; 15 R2
i s hydrogen or al kyl; each of R3, R4, R5, and R6 is independently hydrogen,
hal i de, al kyl, -OR9, ere RO is hydrogen, alky a hydroxy protecting
group, or cycl oal kyl al k , w’l kyl , or

-NR11R12, where each @ s 20 inde eRdet dedgen, al kyl, or
'\L%d thato\\Bé{) 4. Rb anare not all
X get hel’/\ﬁj\t \ AD/03/ 091236

a nitrogen protecti g/O g

si mul taneously al kyk3< 0 R s to

PCT/ EPO3/ 03904 GRWhi% y are attached®o f&rmh techycIyI, het er oaryl ,
or cycloal kyl; and R1g i srhydrogen, |gyer al kg, oxé -OR 15, where R15 is
hydrogen, |ower alkyl, or a hydroxy protecting group. 5 [18] Yet another
aspect of thd6present Pmfegatly,dronppooni o€Eomnuiel hasdarf Iils, opyodcapterg an

i m dazolin-2-yl methyl -substituted aromati c conpound of the formula: R3 Rl14
RH RNR5 “@t%%%‘/’éfyr?g?ﬁ% ld‘éﬁﬁr?eé?'ng contacting an ester conpound of the

formula: R34 4 O Andfler &3p&2P oFthe present invention provides a method for

5 producing an imidazolin-2-ylmethyl-substituted aromatic compound of the

formula:

10 with ethylene diamine 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;
15 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 R'® is hydrogen or
alkyl, or -NR''R"?, where each of R!! and R"? is
20 independently hydrogen, alkyl, or a nitrogen protecting
group, provided that R?, R*, R® and RS are not all

simultaneously alkyl; or R* and R* together with atoms to



102 6 with ethylene diamne in the presence of a trialkylalumnumto
produce the imdazolin-2-ylnethyl-substituted aromati c conpound, wherein
Rl is al kwb,038R2R38, where each of R7 and R8 is independentCy/EPaF0dY4r ogen
or alkyl; R2 is hydrogen or alkyl; eachgf R3, R4, R5, and R6 is

i ndependently hydrogen, halide, alkyl, -OR9, where RO is hydrogen, alkyl,

a hydroxy protecting grou - 0.Js
hydrogen or 20 al kyl, or N&Wﬂ%é,tﬁ%nﬁgg&%ééﬁoﬁs h&he%@c&glygﬁ{e&a@i, of

i ndependent |y hydrogen, al kepcloatiyl;eandi t r ogen protecting group, provided
that R3, R4, R5 and R6_are not al Si taneoysly al kyl;, or R3 and R4
together with atons toR \Aﬁ]hii‘ﬁ%% T @ Lt%(?ﬁ%d Viher n%‘ﬁhl"g%f’@yclyl,
heteroaryl, or 25 cycl oal kgler B3l bsa 8l &¥ky nRGLt 091236

PCT/ EP03/ 03904 7 R14 is hydr o{:]en?’l Pa By R o’\r’qg-ggé{fs, where RI5 is
hydrogén, |DB8kr al kyl Yetanothehgspeohof the presant invgntiproprovided O mefodffer abl y, t he

trial kylal'uminym.is tri.nethylal uminymor. triethylalumnu [ 20] Anot her
aspect of t hEopYeLet "ﬁ“ﬁgzeoﬁ r%?ﬁﬂ’fﬁﬂ@(tjisagsém&e‘i ’lctcf)@ﬁou‘&‘g]?ﬁﬁg? sing: (a) a
t her apeut i caforuif f ecti ve anmount of a conpound as defined above; and (b) a
pharmaceutically acceptable carrier. 10 3[21]14 Preferably, the conpound of
Formula | in the pharnmaceutical conposRtioh is alp receptor agonist. [22]
Still another aspect of the presentri_nyentian pgovi des a nethod for
treating a patient having a dise sf S al l eviated by treatnent
with an alfvL receptor agoni st ,&Qer oY i d hod conpri ses

admi nistering to the patient a5 tEeraeut‘feally effective anount of a

compound as defined above. [23] In 8he Karticul ar enbodi nent, wherein the

di sease st at icji ﬁle%%h%S&gﬁ?lpé&vgﬂ?a&{h% a%regfép%orﬁlgcpusnidsc;[fit}?egfo%u A 9¢ I nconti nence,

stress inconiinence, ov

R R14

10

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
15 hydrogen or alkyl§
R? is hydrogen or alkyl;
each of R® , R4, RS, and R is independently hydrogen, halide, alkyl,
—OR®, where R’ is hydrogen, alkyl, a hydroxy protecting
group, or cycloalkylalkyl, -SR'°, where R is hydrogen or
20 alkyl, or -NR''R'?, where each of R!! and R is
independently hydrogen, alkyl, or a nitrogen protecting
group, provided that R?, R*, 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
25 cycloalkyl;
R" is alkyl; and



i nconti nence, functional incontinence, sexual dysfunction, nasal
congestion, and CNS disorders selected fromthe group depression, anxiety,
denent i a,weanidizBe, 20 Al zheinmer's, deficiencies in attenrcraresessand
cognition, eating disorders, obesity, bulima and anorexia. [24] Yet

anot her aspect of the present invention provides a nethod for treating a
di sease state conpri Sigg ;i i i cenply RAH i to a

subj ect in need of suc €rg§?§%eﬁilog%?g%§§?i @g én@gfrﬁ@oﬁgg};&éo sound as
defined 25 above. [25] I n lower gyl ocahpiroenpothictiegprouphe di sorder is
stress incontipence. 2 n_anot her ~.enpbodi nent, t dj sorder is urge

i ncont i nencgl.tlbfﬂ] StiIILrFFeljaéﬁlly’éﬁ%ﬁrﬁ yﬁa&‘é’BH’(’:‘fn ISAPERY I WRBHD ¢thyent i on
provi des a ngfet9thlurh@umt r €ati ng nasal congestion by administering to a
manmal in need of such 30 treatnent an effective anmobunt of a compound as
defined abovi@0l [ 28] |Anasher aspasbdf the presentipvelition preiddss: avaymbitioongest i on.
[29] In anogﬁel% odi nent, the disorder is sinusitis or otitis. WO

03/ 091236 P 3904 8 [30] Further aspect of the present invention

provides a method for (a r ead the@paeicuny efy@iveagioudtofycorthbund 8¢ géfieg to a
manmal in need of such treatnent an effective amobunt of a conpound as

defi ned abov@OVE:FA Unl ess ot herwi se stated, the following terms used in

this 5 Application, bieln@lvfjdi a%?ce%ﬂ@eﬁi dgg%%@??%gr'd ai ns, have the

definitions given 't nus e not as‘used in the

speci fldcati of21hnd t he Prpfeesitie dhedaanpoind of Rernsulagid the pharimsgetitial "an, " and
"the" include plural referents unless the context «clearly dictates
ot herwi se. [®PPOsIORYS LitgaeRPIY 3gBASYal ent |inear or branched saturated 10

hydr ocar bon g ety. - Caggi g SRLELMnObeeSAR AR, ANH AXIOGSN ALPAP. havi ng

from one to twelve carbon a ve, unless erwmse’i ed.
Exanpl es of treitiky l patitrehawisg b midensdastatbtiat Rrafleviated Ibyichgter: vithmtd )y, et hyl,
propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl, n-hexyl,

octyl, dodecigFePterrgonish whiefein spid medwd compaisesiadminisigriag énheippiiend aher ei n.
"Lowerncal kyl i ; | .C i five carbon atons.

[ 33] '1734 Kyl etggﬁgang%ﬁgyeaﬁ%ﬁ %gfl{él% JltI C?Jr?e%?n\bgpg%?g;%gﬁéga{%(g\ﬁr ated hydrocarbon
moi ety, consf23}i ng sol lelone phrticalabembadichehy ehhefpimthatdiszase say isygléetedm one to
si x carbons jnclusive, unless O‘nt herw se . i ndi cated. Exanpl es of al kyl ene

moi et i es i ncirefddhe FOEPLGOBSISHRE pf yree HigoRtnengs SHISARcONtiBensg| @YfELIOW, opy| ene,

2- met hyl 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.
[24] Yet another aspect of the present invention provides a method for
treating a disease state comprising urinary incontinence by administering to a
subject in need of such treatment an effective amount of a compound as defined
25 above.
[25] In one particular embodiment, the disorder is stress incontinence.
[26] In another embodiment, the disorder is urge incontinence.
[27] Still yet another aspect of the present invention provides a method
for treating nasal congestion by administering to a mammal in need of such
30 treatment an effective amount of a compound as defined above.
[28] In one embodiment, the disorder is nasal congestion.

[29] In another embodiment, the disorder is sinusitis or otitis.



20 propyl ene, butylene, 2-ethylbutylene, and the |ike or those specifically
exenplified herein. [34] "Aryl" neans a nonoval ent cyclic aromatic

hydr ocar bwo os9iesey consi sting of one or nore fused ringsPC/BRhd/@d04t | east
one ring is aromatic in nature, which gan optionally be substituted with

hydroxy, cyano, |ower alkyl, Iower 25 alkoxy, thioalkyl, halo, haloalkyl,
hydr oxyal ky! ﬂsopl tro, ahlaySdeaTihe pregenlﬂQwen@dnl%bﬁﬂb{@memoa'f&y | am no,
am nocar bony am no / or

car bongl am no, am nosul fonyl, f ony
trifluor orret‘FSPItlng 8eNua @ysﬁm@mbsedmndst@mgetaamampl imqeod of suchl noi et i es

ant e aqui not S ghefBiindsh of e3P s o8 e e her e h. 30

[35] "Cycl o3yl " meansnigsstiferdisisitéd; theoRbwi) r%béﬂhs&%&&'{rﬁt%%d carbocyclic
noi ety conS|st|ng of one or nore rings preferably one ring of three to six

car bonJat onsAPRREN, degludipg rf@ﬁapqlﬁcass@n@négtaimmheue thietdafinijignogiyen cyano

| oner al kyl M alky dro alk

nitro, al kox%/eéélvrg\tl)\ﬁnylfs Bg\ég%%}%b%%gggdﬁ&# %ﬁ%@/ﬁ%@ h%ﬁ?% &(%ﬁ am no,

di al kyl am nothe amguiacﬁmln@ﬁgli sai2aid ik ainchide pRiml reRtantsamtéss theSdblnfdikﬂW ani no
and/or tri fI g}r&e unl ess ot herw se indicated. Exanples of cycloalkyl
nmoi eties i nc‘f 168 Saﬂ’ér‘%‘é? limited to, cyclopropyl, cycl obﬁty: k3-

et hyl cycl obu cyclo yl %F‘ﬁ..g the like or
those 5 spec[lcsfq cally eggﬁ 1I rﬁag%%g)ggpﬂ&h hnEéC/rfdéa F&l‘ T(an?rgggreans a radi cal
- RaRb l\Qler e R&'dlr®adwna11¢ayﬂyemswgng>a<pielalmf CRﬂ»on sndahmrogemdtkmls lgvimgdrams def i ned
her ei n th

3-cycl ohexyldnfctﬁrg‘f"ﬁB %%?m"éﬁ%d?sﬁg ’qul & %Lgrf"ﬂ%)s/@d‘%tgé Framplesof

exenpl i fied fiRyighdletietQndlad, buHﬁE abOEhittd toTBRIS1, %ﬂmﬁfﬁ?&?ﬁ' iSopst8 @hocycl ic

noi ety having one or nore rings mcorgoratl ng one, or three
het er oat ons isptaftdy sestbptdntert(tamd spantylf n-bexyli act g@ﬁecxixgagiethe llkﬁ osthosaur

f bl Th |
e oo A Db Rl b OB g B RE S uhd

hal o, 15al oal s\flve caypdharonad. Kyl , nitro, aI koxycar bonyl, ami no 15 al kyl am no,
di al kyl am no, .am nocarbonyl , carbonyl| am no, am nosul fonyl sul f onyl am no
and/ or trifld3Fomet hyl AlbﬂF%“ssmé%qﬁém%@tﬂlﬁ%ﬁr@ab@mh%ﬁﬁﬁtéé of heteroaryl

et oo | MO S im AL, EIELIEN diQartb LA Yhon RERE Habing st 2201 V!

pyrazinyl, t U|no i Ry
i soqui nol i nyd»ne to bixradfons yﬁclusb@n enit$s aixdretsylinditeed o Xungiyy effkylene

im t I b I dazol yl ,
Ibﬁgg: g} daizo HJ&BES@B%I%&@,% xly VWF lete ?oz (I)ne y ezn% gthylenee r;)%gpy enen¥ methyrl]- a y

20 propylene, butylene, 2-ethylbutylene, and the like or those specifically exemplified
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 with hydroxy, cyano, lower alkyl, lower

25 alkoxy, thioalkyl, halo, haloalkyl, hydroxyalkyl, nitro, alkoxycarbonyl, amino,
alkylamino, die_llkylamino, aminocarbonyl, carbonylamino, aminosulfonyl,
sulfonylamino, and/or trifluoromethyl, unless otherwise indicated. 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,



i soqui nolinyl, quinuclidinyl, naphtyridinyl, and the |ike or those
specifically exenplified herein, preferably furanyl. [37] "Heterocyclyl"
nmeans a rwo-0anorred i c, carbocyclic noiety, consisting of @®a&/EP3/600£L rings
preferably one, incorporating one, two,gor three 25 heteroatons preferably
one (chosen from nitrogen, oxygen or sulfur preferably oxygen) within the

ring noiety. | 4 i gﬁﬁb i i oxYy,
cyano, | omerangﬁé(;e/d? gﬁ%{@%?dlgﬁglggﬁd’t [ o(%'ﬁéf(l{/bﬁyp E%ﬁ%ﬁ%@ﬁ%&%{/@?mmg’oxy-

al kyl , ni t r cplfah}amimoantbn i flucaomethyl, ahleyd @themadse iddiahtey| Bramples of

am nocar bonyl , ar bonyl am nq, ,am nosul.fonyl, sul fony] am no angd/ or
trifluor onetcﬁﬁlp?liﬁ[]m@ e Fré’_r”@xf@e“oit h@‘@éf‘é&yéﬁ@’é’ﬂété‘éﬂ% utﬂe erocyclic
moi eti es i NGkl cldBityl, ﬁldﬂ@ﬁtiyi F?Eléﬁéﬁtyl:‘&tcldﬂeg?@z?ﬂfi%é‘lﬂ%l qr thgephol i nyl,

pi perazinyl, piperidinyl’, pyrroltdinyl’,’ “tetr ropyrany

t hi ono$ phol ispgdificallycexemplifiekkerein. t hose specifically exenplified herein,
pref erably di hydrofuranyl. 3091236 PCT/ ERPQ3§ 039Q4,. 10 |3 The terns
"hal ogen" and "hal i de" %ﬁfga@%ﬁ(yﬂ nPEFERLR lgglb h&F%ith 1S ﬁmﬁlﬂ(yék%r to
fluoro, brorgeufdddRrDis a@ycloQde: gr[u?%s_ ddfeey hB i) e QURYCISBAPSInfetByIoUp Wi th the
meani ng conventionally associated with it in synthetic organic chemstry,

i .e., an at ®yrlohexlpopyldd sptlabexablenetBylpraret, asd itha likewaritnse speceliqalis

condi tions. . | eaving groups include, but are not limted to,

hal ogen, al kegx@gﬁggé}é%/ enesul fonyl oxy, such as net hanesul f onyl oxy,

et hanggul f org6oxy, t hi‘Gleedrbatll” rhemnz enesmdtiorytboryclic rheisyhaxing oasdr

t hi enyl oxy, di hal ophosphi noyl oxy, optionally substituted benzyl oxy,
i sopr opy| oxyMOIEEIEs MFOTRYFRIingIpae] tWpe Or theperhetdroatems prsderably oge (rhigseror

"protecting . ' iwal: ; r tive
site in a w‘?‘{‘??{ 8%055!? ’%F%%&%%ﬁ%ﬁ%ﬁlﬁﬁg@ VVlc &é;ﬁé‘ cégtﬁljﬁ?%cg}gﬁ'oﬁ?egan be
carried out heedreayl comloptiahal hrimtshbstituted mathdgtdroxy, cyaao] llower alkylelawert he
meani ng conventi onal | ssociated with it in synthetic chemstry. Certain
processes ofa?]f‘ﬁﬁyst ‘?ﬂ}léﬂﬁ?ai%%ﬁg’ﬁ@yh#%hrof‘ﬁ@k& B{té’cf" QRYGFROBYS 2D ock _
reactijye oxygefamim, & RYBnRhE SRMhodabbdnhE ch@BAY AR, a:ﬁﬁ{b‘%@ltf@rgr'l,e protective
groups for al coholic or phenolic. hydroxyl groups, which may “be renoved

successi vel yulfndylsmirecinidice tyfludromethsib anigsootherviscoindiceied. Examaples of es,

hal oal kyl cgrbonat es, . benzyl .ethers, kyl silyl.,ethers terocyecl yl

ot hers. ang Heng T BpierRpHudE HaF it ngh e q. Hipica By PRarclfeBSHEl Dcki ng

groups for GairRax thiSpBEBs, ﬁfa%yls,bmah?r, pyﬁdﬁq?lﬁaeindﬁﬁ;q,risb@ﬂﬁdllmyl,hydroxyl 20
or ne

groups, preferably tent-byt?‘il , benzyl yl _esters. [41] "N trogen
protecting dresapfuriebmsothiophetybdenzihigpyiapyl henzimispeelyl, 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 hon—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, cyano, lower alkyl, lowef alkoxy, thioalkyl, halo, haloalkyl, hydroxy-
alkyl, nitro, alkoxycarbonyl, amino, alkylamino, dialkylamino, aminocarbonyl,
carbonylamino, aminosulfonyl, sulfonylamino and/or trifluoromethyl, 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.



those organic groups intended to protect the nitrogen atom agai nst
undesirable reactions during synthetic procedures and includes, but is not
limted twpobemzgé , benzyl oxycarbonyl (carbobenzyl oxy, CBEZX/EP03/03904

p- met hoxybenzyl oxycar bonyl, p 25 nitrobﬁpzyloxycarbonyl,

tert-but oxycarbonyl (BOC), trifluoroacetyl, and the like. It is preferred
to use eith QOC or t. 1,N0- 060t @G | r.oup.beca f. the
relative ea gs f rem)\%ﬁt Sr }?@? Fr?‘mace}‘dg&‘%h]&? adrgg? smtleﬁc}’?rll%eagﬁ?lee?%? BCC,
e.g., triflandrefecetflworadirémoychiytdr @dbd@ri c acid in ethyl acetate; 'or by
catal ytic uégfogenatnpn i.n the case of CBZ. .Suitable nitrogen protecting
groups are 30 knowSaYiBE 8FAMPS RIS 2TONPith the meanjag conygntignallyp| e,
Protective Geiidsed Witf%daR&h kBemi editi T d

PG M Wits, S otaed with it %on%t?%g&ﬁégoer"&‘?@dgg,ahmﬁa o prlerlp %@?E%Pg?ed

her ei nS5by r efndeesubstitution tegctémt ¢onditions VEx418pl694 2186/ i FronpOBcRd0 bt afkel [ 42]
"Hydr oxy-protecti.n roup" ans a protecfin roup, other than alkyl,
that preser\ﬂé?é_lﬁllﬁaé‘g&ﬁgﬁ?’gﬁﬁnf’h%ﬁﬁww’é}‘ﬁ’%ﬁgo’%ﬁ)ﬁ? %e nodified by certain
chemical 1 eaghaRSulfotyid:3PLBatbidoN Yo/, BliSGEh)T b&(z‘éH&%lfbﬁ';%{c‘ﬂe_
ether-formng groups ;haf can be renvved easfly after conpletion of al

ot her react itosyletyepsnd thienyloxs, dibalohkospbimpyloxproptioralty substitutpd depzydety, onal | y
substituted.in thgi r ph n)yl ri i Qther suitabl e hydroxy-protecting groups
i ncl ude tetHﬁ%?ﬁ@y%§*§ﬁ§?ﬁ“§P?9%,ﬂFrialkyIsinI ether groups, and the

al 'yl 1group.[48}i t abl e ‘pyste@ii g‘%tﬁi”&ﬁt“bfh@eeﬁhggﬂﬁlp&hﬁéaﬂﬁé broubR@ién t 0 one
skilled in the art. See, for exanple, the above incorporated Protective
Groups i n Orgleaticelpplockeenereadivg seein 3 owltifmaondrcompoundisnch izt 10 Wit s,
John Wiley 8&h§91r1] lr%%qr&qllﬁe c?:lg'?e% uL ée?ll:ctlvgﬁoartg}l&ﬁér' u%@ro&gcrt'vqudggi% SpLing”
nmeans a process by ich a protective group is rénoved arter the sel ective
reaction is inahgmeirial cdieehtiinally pssotiacidiwieh @irosypshefiv ¥héristry eCertaiad over
others due to their caonveni ence, or reLati ve , ease of renoval, Deprotecting
reagents forPTpeeseesOf 84S Hygrtn telypopdheBrefactiye aiqyes eplpgkeadive sy edsi um or
sod urs car bopghefresdr iIHTANENOA S plableHr GRRRld foSRIe digfklic of i NC 1N

nmet hanrrsol, ace%cﬁlgg%é, tt‘réiqﬁeuorsgacet?caf1 ae?irgt, apael%Q%%?l%éégﬁ[hf/gfs; or boron
tribrom de, phedolidigydrodye grdupd|whitmeray bereraoved ssotesantly aod séleatisely sol vent "
means a solvent .inert under the condjtians of the reactign bejng.described
' con] unct | BrUASEFaNRS RO IeCisd a5 frefaick hjorH! @iammgies, bepersdies: alsiilihe,

acet oni t i | ethdrg HeRRYIERT HhaR, adl Moy TEdmy| Lorram e 1KE] PFRE@REL; Met hyl ene
chl oride or dichloromethane, dichloroethane, diethyl ether, ethyl acetate,

acet one, nethgeking pphpkfor oarboxyheroupsers siméfehtartbose dosasibad 6ot hydsayt opanol
tert- BHt anol grogll)s?éf%?eq‘abll/) yerrlt-gtljtr)]fﬁ ’ber??y of Q’l%thlyll le(s‘,?érs.

[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 ethyl 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.



Unl ess specified to the contrary, the solvents used in the reactions of the
present 25 invention are inert solvents. [45] "Pharnmaceutically
accept ablw0b oseanse t hat which is useful in preparing a phacraEpeseiocal
conposition that is generally safe, nonctoxic, and neither biologically
nor othermﬁse undesirable and incl udes ¥%at whi ch is acceptable for

veteri nary g ,a
Phar maceut | y accepwég(yggﬁ e@ﬁﬁ%g} a clélr?%%suan%r% ?r%gﬂglggoélp t %th?r fhan are
phar maceut i (ﬂk)}lythamem'adslad)yd&scy@émmdt drhéreiise, wouild bk haddiasisasstainhe

desired . pharmacol ogi cal activity of the parent cqnpound. Such salts
i ncl ude: . \WShemy 1628'6‘)’}5@/“@3@9}‘65@@611 prolttzctgi(&gdog&dpqlp@metg@]-t{ognmgr med W th

i nor gani c acdrdgpsitaitad de %6%3@&9 é:fter@%ﬁletlhﬂ dF Qi bt a@t?dn%t ﬁ%ﬁ}ffch'“ c

acid, nitric acid, phosphoric aC| , e; or or e organic
aci ds Such s tmzmzyl @chelfritplegroemeptidnaliy substititel] intikeiz phany! ricgn@ther sul f oni ¢

id, t t h | f f d 5 d,
oF ucont ¢ nei UM BYERRE PR Fegrgus il PR SRt srakaupg <50 o
hydr oxyet hangsdit@psCandGhélally13eduF Afitable HyBIdRY roteéithg éf@u}iscar@%ﬂi ma' oni c
acid, nmandelic acid, nethanesul fonic acid, muconic acid

2-napht hal erkewwiniteene skifediin thﬁ)ﬂﬁpﬁéﬁhlf@r exemyple, thel aboyt insorpoirated succi ni ¢ aci d,

L 2 gl S LB S i SR T ke i AL L

ei t henois rewh&(;ﬁﬂmbWﬂay Mcﬂis New, Y&kgi999an al kali netal ion, an al kaline
earth ion, an alum numion; or coordinates with an organic or inorganic
base. Acceptléél e or gamePrHaRion” iop Cdepateding: means antasess byrwhislbe ani ne,

N- et hyl gl u;ﬁmeeﬁve rbg% Fstg %@mmhehger QB Emells BN ﬂéae één‘égle Accept abl e

i norgani c bases | nc I 'um num roxi de, cru dr oXI| pot assi um
hydr oxi de, smrdiettivecgrotyosradebe pnethr&:ddjvamthglxd rdax td&lslr[céﬁ\}enTéiEe pr efaive ed

phar maceuti cal | accegt&%l{g salts are the salts from acetic acid,
hydr ochl or i cEasePiremaypln HoRpretecingdeageats amgmcfeémyéroaw O caRMXyf BrOURE:| d,
phosphagri c aiﬁblﬁde %@t‘%smrh br ?&fugm cﬁl'bt)ﬁétgs #fHitn hé/@ﬂixlﬂd@ RRbASH %’UI&UO%?' cium
zinc, 20 and esi um I't shoul'd be un erstoog at a references
to phar rraceuztmq:ml mcﬁhaxmimpmadmlé, tefihoroadetic Iaurdepaitdduemt:atakyslsiordmrdmr s

(sol vat es) or. bcrﬁ/ t al forﬁge (polyrmrphs) as defined herein, of the sane
aci d additi on°% a[“ﬂélj‘ ol vat es” means sol vent additions forns that

contain eithas) 25 st oi‘ghérpdBhhicGoRent QP “HbAIsERERAMHdans a 30 tigerof sol vent .
Some conpounds have a -
under the conditions of the reaction being described in conjunction therewith,

20 including for example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N-
dimethylformamide, chloroform, methylene chloride or dichloromethane,
dichloroethane, diethy! ether, ethyl acetate, acetone, methyl ethyl 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:.



tendency to trap a fixed nolar ratio of solvent nolecules in the
crystalline solid state, thus formng a solvate. If the solvent is water
the sol vawe oBosredl i s a hydrate, when the solvent is al cekholEPos/bBdosol vat e
formed is an al coholate. Hydrates are { rmed by the conbination of one or
nore nol ecul es of water with one of the 30 substances in which the water

retains its nol ecul ar . O such .conbi nati g bei n ble.to form
one or nore hydrate. [%E)T&Eilg?oznﬁ ﬁafor{)r}eﬁ.ngfrblpaﬁﬁam %@éﬁgﬁhasgﬂ'gpﬁﬁko&cogi cally
i nactive or doihydbtdnvie abid( salfukicackiprivee Beld yhosphomdsicid)end ik 4ilke] arzed i n
vivo, e.g., tby bi ol pgi cal WD 03/091236 PCT/ EP03/ 03904 13 fluids or
enzymes, by RmeehehOranicacidsdusihasacele peid, bangeneaulfome asiddieageieal |y active
or nore acti : PR ' ce. '
phar macol ogiéégﬂpfhgif:s eﬂg{u.cta?’ir%bgr ugsk%gtﬂgﬂg%gr%gﬁzna Rl(’)?”(n o&n%f%@ﬁcggﬂjtﬁrggpr epar ed
Ilgy rrlodi 1|‘yi5rrgiCbrghlcg;i;rw'rdegﬁ]alfbiaﬁidaglygqlw?_)hyprg:iﬁajﬂqtdigaéih,?-corn(:j)o_und of
ormul a in such a 1 ha e modi fication(s), my be c|eay in vivo
to rel ease tl?‘ygr‘fﬁ'lﬁ es%%&ﬁﬂd.acﬁ 8d dB%leicr?E}‘{’] it 6 oBAREICH I Eor nul a |
wherein a hygafielic agidi Methansul bty dEid! muSSHiD %Y, Rha KRRV FEHI ORI N &
conpound of Fornula | is bonded to any group that can be cleaved in vivo

t o regener atpropihnicfack s¥ligahoagill, sugeinivacid, sartafikpadidy Ip;tobmnésukignioracidar bony|
group respect. vely, aml e f.prodrugs include, 10 but are not limted
to, esters (télmgeﬁ”i%cggg?(gl?’%%atﬁﬂ}?%r?irnoacetates, formates, phosphates,

sul faties and benzoat e g foraiet weh afReideAsoRMBIre&Rnih th pirenomfpbiigd i onal
groups (e.g. N, N-dinethylcarbonyl), esters of carboxyl functional groups
(e.g. ethyl wdeeisgerlaendityst mpgbionanes arakkali gyctal ipmeyialkabing caathi ivpeor(e. g.
Functi onal o simaHERoRZs e R AR B AR HATO R RbeBB | ot ones
and al dehy deorfaric bases irclgleatigtBariofamiae, aiamotiening, Neateriyll glutamiaad the I ke.

[ 511 The prodr can, be netabolized hefore absorption, during absorption,
after absor p‘f‘ieg‘%’,‘(’lé’im% trﬁ@g’éi’ﬁ‘% En%gFé&eAlAtcﬁ%@He Hiorgane hases welade s f or
many npou 'IH{TH:I‘,' : 41 { : her .t or gans,
20 esggci al Pé}t??lﬁgl I undé%)ylgé’g agcth}ﬁ%hg%ﬁggf ’f’é&gﬁ%““@g@%‘gg’&ggﬁ“ gggh?%?&&d

met abol i sm #deddimn hydyoxide.of conpounds nmay be utilized, for exanple, to

i nprove bioavgjlabilit i pprove subj ect acceptabiljty such as by .masking
or reduci ngal_ﬁi)l easapt¥hepﬁ’f_8&§"éﬁgﬁ?r§1qc ‘é“cgu_x ﬁéC&Btf’SFﬁtS@k? Xr@é@? %‘%?011%(1
gastroi nt est frfdlacétd dcdid ylitocMlorid il sulpudidcld, YnetaGEsulBRiciaeld, haldi@venous
use, provide for prolongéd or sustained release or delivery, 25 inprove
ease of f or nasicaphesphotie apidotartarc adid.ecitsigacid; sasdivral parassinnotealchin, corepound.
E(ra];g;? ge toan%rﬁggrgg%%pnq herein includes prodrug forns of a conpound.

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



are described in The Organic Chem stry of Drug Design and Drug Action, by
Richard B. Silverman, Academ c Press, San Diego, 1992. Chapter 8: "Prodrugs
and DrugvdeBioviessy Systens” pp. 352-401; Design of Prodrugst/Epds/exmas by H.
30 Bundgaard, Elsevier Science, Anmsterdpm 1985; Design of

Bi ophar maceuti cal Properties through Prodrugs and Anal ogs, Ed. by E. B.

Roche, Aneri t iabd: Q. Washi ; Dr ug

ol 1ver y Sy of GRVAREBY {iBlecMiRg bl Puiol SR8 b fucolobichly 8", 8
WO 03/ 09123 6orRfdre RN 08804 thelebnippdhd IrSoidpewtprodreanise dafradl s and

non- manmal s. Mammal s .means %ny menber of th mral.i a cl ass inccgudi ng, but

not |imited RRSrMAGpiRaical eHBe- Prodrues &7 SoimtRoung gF RO e e BeReARY ot her
apes and nv%saifﬁﬂgshee&ém&érfﬁhcmaﬂabéc%@;,g@s&%im&rcbﬁpomrﬁ%mataqep,

goats, and sw ne; donmestic animals Su 5 rabbits, dogs, and cats;
| abor abory aimisweth 8 wap thay thengodiGidainngs) nmydie deavedisyivoiteeleasathd pgrenhea pi gs;

d the like, Exanpl f - |s i d t t, limted to,
b1t ds. and (RPTRE, PG RS touret SR WafERa T e Feliar | age
or sex. [53]sulfifery@ramoke at bétb&ig‘l%ﬁédp\dﬂ aRORIpBhind SERGHMuB BHesddd tof a 10

conpound that, when adm nistered to a subject for treating a disease state,
is suffici ety groupthhieean beieldaved ntineinreganerathedresdwdeoxyt, amno, The

"t herapeutic f i t" W d i . ound,
di sonso. st ar g ok SE RPN eroublskonel oty ERERALL G ARSI ERRERLTT,
and rdbat i vebiheasd fdi lipfitedhe, estehy @ad acdtdte, dislitylamamahcétates) fofmatelyi ni strati on,

the judgnent of the attendi ggpmedi cal, or 15 veterinary, practitioner, and
rfd

ot her fact or@hosphpigs, s prprtederivptivs) andcarbprpates R ydPX¥nconpasses
effects pr i i OCH LBV, i f a
Cher apy. | e B e oS R RaP R RRE . Pt
di sorders or(esy efhtybessers,ahorphainethanolesiend] Natcy bdesivativesr(e.gaNyacetyt), Nat i ons

itself of the subject i treated 2Q are prevented, alleviated, or
Feduced. For VR BEEs SRR ST GaaHeS oF BBIO THOIALE OLpe SRS T esul ¢
in thesprevenle M kOhls! SUGIol ter9bf I'e‘c’Etbx'i@%ra\ﬁ_d'aﬂi@hﬁ:l?et fuldBforlalgRupd meat ed

subject. [55] "Disease state” neans any disease, condition, synptom or
i ndi cati on. @BnpdEfls oflfeaulalyandthelikeeat ment” of a di sease state includes:

(L) Breverti e O oot b ko B D Bl 2L O,
absorption, after absorption, or at a specific site. Although metabolism 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.



predi sposed to the disease state, but does not yet experience or display

synptons of the disease state. 30 (ii) inhibiting the disease state, i.e.,
ar r est i ngwohe/ogiesel opnent of the di sease state or its cl iPoir@eb3/edpopt ons,
or (iii) relieving the disease state, ijge., causing tenporary or permanent

regression of the disease state or its clinical synptonms. WO 03/091236
PCT/ EPO3/ 03 15 [ 5%, nalke ' rsh., al i.C

recept ors” ?[[g)? vi ously Sukﬁéﬁ%gg%gaﬁgﬁ%{é?@%@éﬁﬁ%%%%p@gﬁgiﬁg%%B

adr ener gi ¢ raagejpdnibies of theaNibBmaritie oksgincludinge bytnot Hinited t6,hlinads;eoay gi C
receptors", used intercha %eagl y with "al adrenoceptors”, "al A

adr enocept Or}g.lma(nmrgmtwg K Riipanzses andother a3 AR meRkeysspegiss f48t s ) | "alB
adr enocept Ora?l'i'mal'égﬂt[ﬂ AYLRROFGRLD El?eneF Woatsdhid AHHENRGEREOLSimals subBgPect i vel y,
refers to a nolecule conformng to the séven menbrane-spanning G protein
recept 6rs, whblits, dogheandutwys; ilablooatory anomals trichinguedeats,csuckaps cis maes, i ons, f or

exanple, in the central and/ peripheral s at heti c neryvous system

t hrough t he *"GiEHIA & a’fd;tg’e@%?'eﬁﬁ%‘ﬁ&ﬁf ﬂ_%?’XE‘BFH@SWFIHB@Ma%’P pi nephri ne.
Exanpl es of |iRitehvssbiedQahd ke 1RES Tat feridibje@d dBds not Hedsts 8 PARRIaPASE

i nclude, but are not limted to, control of blood pressure,

gl ycogenol ystrsex.growt h and hypertrophy of cardiac nyocytes, contractility
of the urin tract, « ] loahe st " rgi c receptor
subt ype" usggxl nt er chaﬁfg)gfa P@léawgﬁfeétg% a?ﬁgﬁorgéﬁsgﬁ%én@gbg‘:;o@ refers to a

di stinot nerd@ipoahd tHag wieastimifisaled b ad3dbjentdfocpéaing a disdascitad ifrom the "al A
(previously known as alc), alB, al If), or, CCIL receptors". The subtypes
have been dissffigientite piectisucheiacamenti for e diserssistase- nHashghergpaitticalbs of 11 gands,
such as the i y |4 -@é‘ngn g , 1 and

phent ol am ne&ﬁgg{r“? rg?%r (exf,‘?ltl t@%{g dégﬁ’éié encggg?ﬁg’%ﬁrgegis%%pﬁaé%ﬂgl y known as
(X10), alB, tesatedathd sswdyity petheldiseesdresated] thelagt end eatativel heaktid of thleutgéct,

exi stence of _an addi{jonal. subtype, the.all, adrenergi ¢ receptor subtype,
as been . pribp BuBtEnd bRt drREoRaE iiteniral Sfife Biing GECHEE ept or
subtype has drind8} prabfifdhetaf@Sther Faetlrs. The term ™ specific al adrenergic
receptor” as used ‘herein, refers to a distinct nenber of the group or

cl ass of -adrl@Abcept or s';Phatmasielagisal beat’tascesed deredberfconpassheefientan al A
(previously known.as .(x1 B, ,aic,, and all adrenergi c receptors.
et or rod S pbBTedss i hies MBS neRGadtn s e B TiBbRer oi o
recept or subir¥fRered @mbBeitidnt @phafifiitdtoghiat eed theansthaldissidenrar g mptogiept or
subt ype, : e : o , ,

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.

[S5] “Disease state” means any disease, condition, symptom, or
indication.
25 [56] “Treating” or “treatment” of a disease state includes:
) preventing the disease state, i.e., 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.e., arresting the development of
the disease state or its clinical symptoms, or
(i)  relieving the disease state, i.e., causing temporary or

permanent regression of the disease state or its clinical symptoms.



and/or cells, tissues and organs that express one or nore al adrenergic
receptor subtype, include human, bovine, rat, nurine, porcine, and the

i ke. A mwoa3B812p¢ ef erred species is human. [60] "ai B adr engmposovecept or”
means the specific al adrenoceptor expy ssed in nunerous tissues, nost
notably in the liver, heart, and cerebrdl cortex. WO 03/091236

PCT/ EPO3/ 03 16 cLI,B adrenoceptors arge al so present in,areas of the

spi nal cor d:g[gj}ni ch rec&‘\?grePFF&tﬁ SRR G%ﬁ%ﬁ%‘%ﬁ’f rﬁ‘?@?%ﬁsé’ﬁervilﬂis ating in
the pontine wHoGnsi<h) ORirERALIE MT ¢, 5 RIREHIRGelBtdi®, HR)Ud¥EfkrgiR the
regul ati on of ObI aéde#é)?ﬂurnctélon?ce?m % Aglj%n(?st " gk?regnegt(g?ﬁn ecul e, r%luch as a
conmpound, a rdcepors’aor ‘o, exdmericeteptatstrused interchangsabe withiiedy enhances the
activity of another nplecule or receptor site. [62]‘ "Traunma" means any
wound or i njasdrsnocaptansive’ceapdipresgnioss” (Peviouskidmoma aseut *drereepiorschr oni ¢

pai n, i.nflanmmtory..pain, .and neur,popat hi ain.  [,63]. "D,sorders of the

uri nar;g/ trac ecepg?rg..)ur%lagfiﬁyoceggoga,i ﬁf%?‘%ﬁrg%agtgfﬁ & %G.W?chpégfﬁ'ﬁt oms of the
urinary traclespedBadl$, refees BathelbQdé 6orfBARNIAL So tHe sk HéhBANY-spdrndi G- Exanpl es
of urinary tract disorders include, but are not linmted to, incontinence,
beni gn pr ostRiPiein Kepentensy whinly updspphysiplogie eonfitioss mgdiateuswious agiias.rfer | exi a,
outl et obstr L ON, Wrin I8, urinary. urgen
overactive b#é@c?gérj :m %‘&CS‘?@ ﬁ{'fdp{gér]é%{@ﬁall \g;}? rﬁé/#ﬁél}fcgnee NNt Th }%8%@/%1? ethritis,
15 prost at ochindiag of yrtcateckolarihes @paicphriid adiderepivgphrisenBkimples yf and t he
like. 564] "Disease states associated with the urinary tract" or "urinary
tract 10di seaRhysivlogiead effegts madiated by ‘e gdienosaptass cinaluge dmt greviot Hmitéd npt ons ™ of
the urinary _t Y |l ogl 6. ¢ i e i .ract, or
aysf unct; on '8t @iohal B0 piaGyR2 bR BEch i BRARE A kORIl s

di sordered utyo@tes, sérraa@iéty of theQurinatydirid, anBythlikeys of the urinary tract
include, but are not |imted to, overactive bladder éal so known as
detrusor hyp8hct i vi t yJhe temm [‘ar adsprargigaegepior sukiypetused pderchangedity, and

lvic h itiyity. [65} "0y i ve. bl adder® or. "d
Ryper act ] vi (o e berb Fhrp o SrES AT T by P pp i
Synpt qBBL i CaddrindtBhtofse sl &fbdatPork KL &Yy (piémgn%wrpa{stoggﬁ@m,%ggghaﬂger

capacity, incontinence, mcturition reshol unst abl € bl ad
cont r act i onsteceptdrishcThe subtyppabaviedicey distivguwisisdrbabgdoar diffeteatinlabiidiagir ogeni c

bl add , det dnstability, d the like..[66], . Qutlet.obst tion"
el udeb,  bubtoTIES RbLERTS: Tk e BRry R pRHERlnP TSR Ry (BPr) |
urethral  striygi410¢ afll SRARSamine TFftherhOe fthOBerea bRSodird the beUpkavibuly

known as a,¢), o, and o) p subtypes have been isolated and cloned. The

20 existence of an additional subtype, the o1 adrenergic receptor subtype, has been
proposed; however, the gene for the a1 adrenergic receptor subtype has not yet
been cloned.

[59] The term “ specific o 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 o, 4 (previously known as a¢), o8, ®¢, and o) adrenergic
receptors. Preferred species from which may be derived or isolated o) adrenergic
receptor subtype polypeptides, genes encoding and o, adrenergic receptor subtype,
and/or cells, tissues and organs that express one or more o adrenergic receptor
subtype, include human, bovine, rat, murine, porcine, and the like. A more

30 preferred species is human.

[60] “a,;p adrenergic receptor” means the specific o adrenoceptor

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



30 initiating urination, urgency, suprapubic pain, and the like. [67]
"Qutlet insufficiency” includes, but is not limted to, urethral

hyper mobiwoOtog/p9i28d r i nsi ¢ sphi ncteric deficiency, m xed i neomEPNEIBOR4 Stress
i ncontinence, and the like. WO 03/09123f PCT/ EP03/03904 17 [68] "Pelvic
Hypersensitivity" includes, but is not limted to, pelvic pain,

T eretit al =) X ! o I- i
urethriti s, @BRarnhedpiS sfedee RERR! B BHkHrhe MATLE MiitpRGUERNIT, oo
st at es assocfrah&gdmpathétid te@rdesRirighlatibg iry e poitired I {END) cented, 20l ardCNS di sease

states" nean neurol ogi ¢cal _and/ or psychiatric changes in the CNS, e.g.,
brain and spRREIMedde e inyolved 1pthe eadationofbladder Bingtion. synpt ons. Exanpl es of

CNS di sease gt es I nol s DitalaoRbuib ] dIbA 86 Lnpdlld! 2R, hpadache,
cerebrovascul ar defici ency; psychoses 1 ncl udi ng par%nm a, schi zophreni a,
attent Son daizymeectiwatoraoich kortrions; thattenbaiwiey the@otiypity of aretidir swilabatesori ncl udi ng
anorexia and 10 bulim a; convul sive disorders including epilepsy and

wi t hdraval fPERYFYPctive substances; cognitive di seases including

Parkinson's gppease andagi@nhbds aAPHoudd St B, dIRLSSSERALGiRer @ers such as
anticipatory anxiety (e.g., prior to surgery, “dental work and the |ike),

depr essi on, ¢xanipke, seute amddr chirdrie prineinfdlamoratuy peisAD)d namepatiiopsinl si ons and

anxi ety caus by withgt.awal fram addictive substancges such as 15 opi ates,
benzodi azepi ﬁgg ni cot iqﬁn%(\?/}@%{rsc?g Iu,rmggcté?c:ﬁe?r ahP4 yhéﬁeiﬁ’g%rf}éﬁ?gﬁagﬂ%f abuse;
and i mor oper withesyipteesi af the MirinhriQfact Dhepe S Ssdtiadlegic ebspes af @6 uwhid t he

gastrointestinal _system(QG)" or "G disease states" mean physiol ogical
changes in tetaExdppieseiurinageract disardsreiaclude, bof aginptligtedtat es i ncl ude,

but are not i'nhﬁtfn%gcet P%“;%é@?‘??? ?Q&%%HJQ@.P%@?PSW‘@%%&S“20 ul cer, reflux

esophagi tis, e ref ctidn syndrone,
di verti cul i thyperreflexia, altlet dboiadticsy mditavyrérequdaty, nacniriaqomnmirg ygehowe!  di sease,

Crohn's di sease, fl %HI ence[\,, E‘I | iar ,gysm)ti lity, gastroparesis, retarded
gastric enp?NFAIGYe Blafdst; eluis yRerseisityityy Yrge incopfingnepdiethiliticed by chol era
and caiCi noi ghosaRAiR M stit) idpratit bRRdedRlpeRbfsitAty hid de 1fieher uses incl ude
short-term pﬂgski neg[i{ls’ ‘glt ) fléai}:’:i Ili t at eelle}iglggnostli C }Jr’ adciioeogy and intestinal

i ntubation. [68L] "D sed3iscast states assosioedariddthamutihatyhactarducvagdakr syst em

(CV)" or "Cy disease, states", mean, a Q{ﬁ%i ol.ogi cal. or pat hal ogi cal

al teration %S?aﬁ%“a&%r%ﬁ Spathy é‘rseds%ﬁpr g?%‘??lg‘éﬁtﬁi SR ',nsio_gﬂ]'e B ar di ac
chronot ropy @ictamedtythb PathologiXcHaRE&Sn Be rMatl 8RASG dSERNESord Halri@dey but are
not limted to, bradyarrhythm a, 30 tachyarrhythm a, supraventricul ar

arrhyt hm a, deddeasmppthmysclerqrats inneryatigh cpysing @éipordeted 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] “Outlet insufficiency” includes, but is not limited to, urethral
hypermobility, intrinsic sphincteric deficiency, mixed incontinence, stress

incontinence, and the like.



atrial tachycardia. [72] The terns "treating”, "contacting"” and "reacting"
when referring to a chem cal reaction neans adding or mxing two or nore
reagent s woaen9idgs 03/ 091236 PCT/ EP03/ 03904 18 appropri at @CTmPds/039ons t o
produce the indicated and/or the desi rel(cji7 product. It should be appreciated
that the reaction which produces the indicated and/or the desired product

may not nec rily re . . £h |y: £(O i 19 .eagent s
whi ch were ﬁﬁlﬁf ially a?éie‘}é‘f ﬁb'f) %g%m?{wget&emﬁyﬁ%gb%g%e%ﬁm}%flgé’ip%l]\&gcr%%g’i ates 5
whi ch are priatugiedl (cell} 18titis, prastatodyhia; Prostatitisphudvadyhi@aaethrigist he formation
of the indicated and/or ,thz desired product. [73] The terms "those defi ned
above" and "¥URAd@EHePYHRIIVASIadder agthib likeeferring to a variable

| ncor por at eyehy I ef er sliggLiga ket aadid iwn"tht{gegeegtfraltr@&ve!@sréﬁahg]cyr@@»m" as

preferred, re preferred and nost preferre I ni'tions, 10 [ 74]
I n genéral, drf€NBdiserst atates’emeseneurslogicalsandfiplpsydiidtoio chahgbameahe GINVS,
AUTONOMIM v. 4.0, a Bejlstein Inﬁ.t'tut conputerized systemfor the
generation %Of- q’rlﬁ%ds?gia FRIe W lﬁEFﬁ?ﬁ PSR p Narighy ofsymptoms, Fxampies °Ehown

herein are ENSReaE sedtHcILE, Bul dre Yot HmBted A niPRGR NeRGLAEY appearing on a
carbon, oxygen or 15 nitrogen atomin the structures herein indicates the

presence of rébyavasgdar. deficizBy; ipsydweesaspuding patasoiar sehiézophieniaeattantinn pr ovi des
a conpound o fthe formJJB.a:, I%S R14/ R4 1}1 %.ill $~S E% 2 6 20 %R

phar maceut | cHHCPISLARR PRI W5FPECORPRISEE AP IR MSOine RPW R i s

al kyl ,10NR R8pulitfiies ®nealsive disofderainclufhgicpilepsydapeitpdval floaydsdaagiveor al kyl ;
25 R2 is hydrogen or alkyl; each of R3, R4, R5, and R6 is independently
hydr ogen, hajubsfancesggagpitive digreses jeludingBarkinsen; g disgess and drmpntiazand, dr oxy

anxiety/depression disorders such as anticipatory anxiety (e.g., prior to surgery,
dental work and the like), depression, mania seasonal affective disorder (SAD), and
convulsions and anxiety caused by withdrawal from addictive substances such as
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 disease 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 diarrhea, 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



protecting group, or cycloal kyl al kyl, -SR10, where 30 R10 is hydrogen or
al kyl, or WD 03/091236 PCT/ EP03/03904 19 NR11R12, where each of Rl11l and
R12 is iwoepeydent|y hydrogen, alkyl, or a nitrogen proPeTtEPN§03yDDOUD,
provided R3, R4, R5, and R6 are not al{g simultaneously alkyl; or R3 and R4
together with 5 atons to which they are attached to form heterocyclyl,

het er oaryl , o I 0 OR15,
where R15 is ﬁ%fé @Onﬁﬁqons ﬁﬁﬂo?j\gﬁhé ﬁ]d@é@ﬁ%ﬁ%&; tﬂep&rggltr%cg}tn{é’ﬁgag?ﬂ(’)up [76] It
is to be unchhbalddmchppi‘mtatddhhatﬂl‘mmctﬁﬂn Wwhich prmmthemmmﬂ&ﬁel& 10 not
only the var ous i sogmers which may _exi st put al so the various m xture of

i soners whi c#FSHedPIOdust IRyt nﬁﬁsﬁ%’é)‘ Frskie dirggtly feor the combipaiiograf dwa

771 W ril‘s%%@?‘?@@m%fﬁﬁﬁﬁ%@%%? i A ST v
prefer &bl y, Wiichsreggbéuedin heamxtewhihgitimptelydeaisso ifieforhatiat dfith et hyI
and |sopropy Sti noy e referably, Rl is nmethyl. Preferably, R2 is
hydr ogen. Eﬁlé?rﬁgla?d/oé%ﬁegfe%@(’ Y$% R5, and R6 is independently hydrogen,
hal i de, al kYH73] or - OQQ’Thé’V@ﬁﬁse“tﬁ%e'd%ﬁﬂé’cﬂi%gg’“an@‘ttkﬁe definéPhdh¥idP Yhén
protecting group, or cycloal kylalkyl; or R3 and R4 together with atons to
whi ch they atetertng tcheatiabls lﬂ@fmramtbw@fcmceﬂhe bheadaietiartion, of the ayiablsal ky! .

Preferably, Rl14 rogen, net r referably, Rl4 is
nydr ogen. > 2655} & aEREY e PRIP St et Pl §70) ro R s,
and R4ois al kyl, halide, or -CR9 V\/nere RO is that defined herein.

Preferably, at Ieast one of R5, and R6 is chloro, brono, fluoro,
met hoxy, ethldgl, met hyln geagral, HWF@%V’CW%F pagdrin this Applicationjishased oo of R3,

R4, R5, and 006 of
Formul a | BETS)(; tIR[y 30°f }%ﬁzggﬂnﬁg{sg{%ﬁﬂ%ﬁ%ggﬁ%rﬁ%Fﬁgg&?w%?ﬂ ety: (a)
R3 is met hong UPAC s¥4tentdbic namenét6tues. eClimpdeal ganctufes shdi8n hereivedryl , R6 i s

methoxy, and R4 ac? gsn'?gS ISa[g(6 hX 8 %%y open valency appearing on a carbon, oxygen or

prepare

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
a pharmaceutically 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 R'¥ is hydrogen or alkyl, or



(c) R3is nethyl, R6 is chloro, and R4 and R5 are hydrogen; WD 03/091236
PCT/ EP03/ 03904 20 (d) R3 is chloro, R4 is nethoxy, and R5 and R6 are

hydr ogen;wo@8p91R% i s nethyl, R4 is chloro, and R5 and R6 ace/Hrysieogen; (f)
R3 is methyl, R4 is nethoxy, and R5 andiﬁ6 are hydrogen; (g) R4 is chloro,
and R3, R5 and R6 are hydrogen; 5 (h) R1 is nethoxy, and R3, R5, and R6 are
hydrogen; (i) R3 is nethyl, R6 i nQro, . and R4 and RS _aye hydrogen; ()
R3 is bronmp, R4 is nmethoxy, and R5 and’ erﬁr’:g&h ocj‘@ﬁ,R k) R3 is nethyl,

R4 is bronb, and R5 and R6 are hm@p@g@@myglgdmgéﬂ)mm, J,rsa,lmrggy,, and R3, R5
and R6 are hydrogen. 10 [80] In another enbodiment,.R3 apd R4 together with

atons to which they are attachauoteetinggranp.prayiged RYiRyy BF.ahd RS ag not

pyrrolyl, or phenyl group. Prefaq:];&gwaqeg%%lg;lggﬁgﬁrr?%%I&ert(-)g\glhn%g“?&ons to

whi ch they are attached to form furany uranyl ol I owi ng

Conpoufids of Fornmula | in which d8ns anwhity tHegged ieiched tohfoahons to which -
they are attached to formfuranyl or 15 di hydrofuranyl, respectively, are
particularly preferred: HH N Netgogychylhetqroagy), opgyqogtkylpaml and ~2° 6 [ 81]

Still further, conbinationsef, }ygﬁ%%ﬁl’efg%%g@gggpu@%m%%w ped. herein  will

formother preferred enbodi nent I n-oné group ot particularly
preferred enbodi nents R is net thydroges, losehsliylo geahadrdxpprdtectiag gonp. of R3,

R4, R5, 20 R6 is al kyl, halide, qr -OR1O, re RLO is that defined
herein. In ta[ﬁg]s man_neralf 15 t%%é’??‘%ﬁ'ﬁo%ﬁmbp’éfsé?ﬂeégqg’éﬁ‘bY?@HB’% CROTREFDdi ed
Wi thi not he p{R8ER thd RIS iRmerd FRich FXVEex@h bhi@sd BRNVAAEIN AlinYie ofompounds  of

Formula | are shown in Table 1 below™ Table of Representative Conpounds of
Fornul a |: iseneewddhooaybsiopaed EPOciiarac thexstofond the prasenténvkntiomom Exanpl e

Structure I\gl£o4e'n(:émgés[s)ésh%%a?ésla%disglitsd gfzecl)rflpoﬂnds 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 R?, R*, R®, and R® is independently hydrogen,
halide, alkyl, or —OR9, 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, methy! or hydroxy. More preferably,
R'" is hydrogen.
25 [78] In one particular embodiment, at least one of R3 R* R® and R®is
alkyl, halide, or —OR’, where R’ is that defined herein. Preferably, at least one of
R3, R, R, and Réis chloro, bromo, fluoro, methoxy, ethoxy, methyl, 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;
(b) R’ ismethyl, Réis methoxy, and R* and R’ are hydrdgen;
(c) R’ is methyl, R® is chloro, and R* and R are hydrogen;
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LR Sl N B 1 1)
met hanésul f onani de O' sth) HE isMADIEF/ ﬂﬁi]R &’ PEl EPG8h9&90dn; 22 Nane Aut onom
Exanpl e Structur ? @) R? is methyl, R® is bromo, and R* and R® are hydrogen;

) R? is bromo, 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®, R*, R®,

20 and R® is alkyl, halide, or —ORIO, 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
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met hanesul f onam de 0 Conpounds of the present invention can be nmade by a
variety of nethods depicted in the illustrative synthetic reaction schenes
shown andvdeswpyizbed bel ow. [83] The starting materials aneCraegsoss used in
preparing these 5 conpounds generally ajce ei ther avail able from comerci al
suppliers, such as Aldrich Chem cal Co., or are prepared by net hods known

to those skifted—ntt outA ﬂnll W g IEL';I(;IID:CD set f"Ll ||||un rences
such as Fies A cge] g
(0]
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synt hesi zed,| and vari ous nodifications tjo these [synthetic reaction s¢henes

can be madel and w Il be suggested to one skillgd in the al RaviR
referred to the |25 [4issimaprs-15eRhRARART |i n Yhis Appl?cat [ 84] %he
starting materigls )11 18- 7,8t L lgl‘gé%gl jates of the gy eact i $chenes
can be isolated gn h?r bldAnt 1&ef I'red |usi ng ccn\?enh onal t echni ques

I'm
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in

i S—Re e..tsﬁ. HHe Syn;gth Ai'—l-eﬁ—&Sons:
New York, 1991, [Vol umes Chem stry @ u.
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conventi onal AS—20—Retuding—physteal—eonstants—and-speect+ral—data. [ 85]
Unl ess speci f| ed tqQ the contrary, .the reactl ons described herein
preferably &WnRARds ek Epﬁﬁ%r‘nvﬁﬁtl?m%ﬂﬂ beamadpshine vaiesy obmabedrdanidedr essur e
at a reacti; t 150 C, nore
preferably Fosnaidt WiihdaReh Bt M and Bestrb AR 12
conveni ent | \|83t about Dﬁstwtcingr@muerlalsbncerﬁa)gentermaelnapwpanngtlgsa about 20 C.
WO 03/ 091236 PCT/ EP03/03904 2 J |.n .one enbodi unds of
Formul 3 | a@MBPBYEEsaCTlyY arsiart 1yglabln iom ey ﬁﬁgewhslrsa Formil a: R3
R14 R CN ~sfidscpChehicR C&, & dré pre%ax‘é’ti‘b? n‘i‘étﬁ'cyds%%wﬂ't@fﬁo@@sl(dledelmtheart
H2N- CH2- CH2- NH2) to produce the i m dazdlin- 2-

following procedures set forth in references such as Fieser and Fieser’s Reagents

for Organic Synthesis ; Wiley & Sons: New York, 1991, Volumes 1-15; Rodd’s

Q

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 under an 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.



yl met hyl - substituted aromati ¢ conpound of Formula I. [87] Formation of the
i m dazoline noiety can be achieved using a variety of reaction conditions.
In one emvodBrens the nitrile Conmpound of Fornmula Il is Pdirapos/emos or
suspended in a protic organic sol vent, 2ﬁuch as an al cohol (e.g., 10
anhydrous ethanol), and an acid, e.g., lydrogen chloride gas, is added.

Typi cal |y, e addition of acid is_ conducte t ut 0 Cto about 5 C
The reacti or{gﬁi xture HQng ﬁ@ﬁo glﬁ{lt,gpn{pﬁgnc;sd;% PEH%@&&F%P@P‘FYS b¥hout 10

hours to abeetctifiga RHISoonHodh8 bAeYorndlput 24 hours, after which the
reaction m xture is concentrated under reduced pressure. The resulting
residue, which is typically a solid, is Re-dR¥solved in an 15 anhydrous
protic solvent, e.g., nethanol, and,ethyl eneldi am ne added to the
solution. Typically, about 1 equk«aﬁe [ Toya_s Nght excess, e.g., 1.2
equi val ents, of ethyl ene diam neNs afilded| The resulting reaction m xture
is then heated to reflux. The gl€actyon~Fi nervari es depending on a variety
of factors, such as concentration of|, eath reagents, exact nature of the
reagents, etc. Typically, however, the reaction 20 m xture is heated for
from about 10 hours to about 48 hours, Ppreferably for about 24 hours, to

afford_the im dazqlin-2-yl net le[LZ substituted aryl al kyl sul fonam de of

Formul & 1. [vg8)ethylens diamingdg., HolaCHeri(cHarHiHn b profiessithe imidgeolingd-ned by

m crowavi ng byt : t bL L Formula 11, ethylene

di am ne, Zﬁ%yla%gr%ﬂedﬁn%ﬂ%é%}#@grgﬁgﬁﬁ |s&ﬁ'i de. For exanple, using a
Smith creat d87M m cr oWaweaticeaaftthe imidpgdinaimodety kan bhachierdadinganiarietyypi cal | 'y
et hyl ene di adi ne, serves both as sl vent and, a_ reagent.. Thus, generally
an excess afblififioh conditinse LORf _%mFlg’éPéé‘&fF’leeC%r?‘Po‘f%Fé’HBﬁ]@ Ig@ to about
50 equi val enfigoREd BPRpend®d i §a+otf@oeglﬁ\r@§e¢veh&r§ﬁa{§§wachrﬁ>1 ger. mabout 100 C
to about 250 C, preferably 30 about 130 C to about 170 C, and nore

pref el@bl y abbydroussshanol)Thed areactd.iecgy, hyidnagenchiogide ga 36added/ EPPIsdlnG004 28

can vary depgndjng on. a.varie f factars, such .a ose nenti.oned above.
ovever ¢y Cnbafia B bty pifk QG 350 R 18 oo RR piEE

m nutes, prgfhen &bpriat eHeAow t@&dperatid % absut A0 Adlirs46 abBdul MBQ}%urs@ﬂ‘éfdi@ﬂf
preferably about 30 mnutes. 5 [89] The nitrile Conpound of Formula Il can

be readily @EPayaddwurs afieravhigh theaesction mixaire isggnenatrated ander reducgde
ticul ' RN f Formul & Lh. i t hesi zed
part ! cul 7 SR TRIL sl S SATRRAR QR8N Reldd iy B ool 220

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 I.
[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 amount 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



4 HO OR"SNR R26 10 Il and an isocyanide. Suitable isocyanides
for the conversion of the al dehyde functional group to a nitrile group
i ncl ude tweywbBnwi2by| | socyani de (TosM C) and ot her isocyarCi&EPokesomn to one
skilled in the art. The reaction gener g,kl y involves adding the isocyanide
to a base, e.g., a hydroxide or an al koxi de, such as potassium 15
tert-butoxide, at | ow t enper at ur The reactjon tenperature is generally
kept at er?HX%dit%p?“f’éngif’q V%fbe&uf’&aﬁ@rs@?u%‘raéft OSEBRSALOREHANBUL - 65 C to
about -60 CHovfevaY @ypitaRdictivn tidR i€F6RTDoaMIRinu®ds tb BB ¥8enihstesised,
typically about 2 equivalents to about 5 equivalents, preferably about 2.5
equi val ent s preferablyeabont Yhmirattesde abaut 40 nhiaytes,and madve pieferehlarabels 30s
conveni entl¥ni Qtre]Ei ed out in an inert organic solvent, such 20 as ether,
e.g., ethylene gl'ycol dinmethyl ether. [90] After reacting the isocyanide
with thie bagsg] the bermriniteihydempdundrdParthalalll tani tse x@ﬁﬁi@cblgéﬁhrédqﬂomﬁaﬂi on
m xture to produce the nitrile Conpound of Forpula |l. This stage of the
reaction of vanety o staiting materials.nlp angeparticadariepbogdimant the pitrile Lompgund
tenperature i : o . our and adding a
25 protic nggéﬂ{l@é‘gfu%ﬁ%ggé’sﬁ%{i ﬁgor?c%ﬁ?éafh??eégfﬁﬁ?gg%#ﬁdt}?g is then heated
to reflux fbenzaldehydabtht fdthutd:nutes to 60 m nutes, preferably about 20
m nutes, and further stirred at roomtenperature for additional about 10
to 20 hours, typically about 16 hours. 0% 091236 PCT/ EP03/ 03904 29
[91] The benzal dehyde of Fornul a |1 IR*%anlpe adi | y obtained using a
vari ety of synthetic nethods inclaudigg Je stbwn in Scheme | below and in
the Exanples section. R3 0 R3 olgég’(m Q- R SC 01,110 | O, 0, "04 OH;
1l HZN ( RS RI"S.Ni R5 RL~-S.R7 RI?’ZRG HRREHR6 1-11-2 1-3 5 Schene |
R

R6

10 III
and an isocyanide. Suitable isocyanides for the conversion of the aldehyde
functional group to a nitrile group include tosylmethyl 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 5 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 as ether, e.g., ethylene glycol dimethyl ether.
[90] After reacting the isocyanide with the base, the benzaldehyde of
Formula III 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.



[92] As shown in Schene I, the ester 1-1, which is comercially available
or can be readily obtained froma commercially available material, is

sul f onyl aved3mpi2bs an acti vated sul fonyl conpound, e.g., alPkKyiEPud/éomy|
chloride, to 10 produce a sul fonam de 1;4,2. Typically, this sulfonylation
reaction involves adding a sulfonyl chl"oride to a solution of the ester

-1 in an i t organi ol v | or,onmet room

t enper at ureTg{] | ower . Tﬁﬁg’f Zﬁﬁ‘%&"gg‘? %I?F(B’P’é‘??pﬁg‘fant%ée%cﬁsfog’ﬁaé dd‘é“%az is then
reduced W t Radetylof@ethétit MEREds ih6luBingdhsse sBowRkiLSieme I-b3lowatid ialthe reduci ng
agents and reaction 15 conditions for producing the benzyl alcohol 1-3 are
wel | known Exagplessrtioned in the art. For exanpl e, one enbodi nent invol ves

addi ng dii sobut yéaal um num hydride ( 3BAL) to a 0 C sqglsution of the

sul fonam de 1«2 traghydrofurans(THF)j [94] Oxidatipn of the benzyl

al cohol 1-3 th d%;é&é be@\z:&I deo%f_.Focg n%l ~OBui t abhg

oxi di zi ng agen reactl on .Go sfor pr d 20 benzal dehyde
of Formula Il ¢ well known to ane 'Efled |nth or exanple, the

benzyl al cohol 1-3 can be oxidized using pyridiniumchlorochromate (PCC) in
di chl oronet hanel-&t room tenperature tl@ produce the beni2al dehyde of Formul a
I11. J95] Other nethods for producing the nitrile Conpound of Fornula II

i ncl ude those shown in Schene |1 bel % and |n t he Exanpl es section. R3 R3 0
RBRBRR-- R4 #RHR4 1 L CN - R4 CN - ~11 QZN 5 N 5 (ZN RS H2N

/ RS R6 R6 g@%{]% 25 |Asshowhi SdHenk ﬂ-lhedesteﬁ(meWﬁlchhs W RSfciL236
PCT/ EPO3/ 03 30 [96}1? In this embodi nent, the nitrile group is introduced
e

prior to ca@Neitablg erranthe rendily obiineddrams agommereiaihnavadlable materiah ipenzy|
| cohol 11 df
o c0hl "1 i GENTRG L  Sl  PY IRIER 250 1rom

reductdon. ueduce adulfbraatidédl- Qorfglpicalmy]shlalselfmynatiloalreatccioﬁ hﬁ/fB)B/ed adding bed above
in Schene | for the reductign.o ester group of the sul fonam de of
Fornul a 1- 2 Sulferylghleside tog aca%crn q>f thqeﬁtgr Irhiyan iggt greaaig sofvspt, 8€anpl e, usi ng

an oxi di zi ”Qh&ﬁ’c?r@hafe?n’me e tnif%?n Wﬁenz 5| mlar to those descri bed

above in Schene | oxXl ZI ng 't 'aI cohol of Formula 1-3. The
benzal dehydd93ff For nulThe titeRgiosp bhidr sutfmmnitle«ﬂ-Ztimtlmn behzyd withtar i | e of
Formul a reducing agent to produce an 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 a 0 °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 well known to one skilled in the art. For example,
the benzyl alcohol I-3 can be oxidized using pyridinium chlorochromate (PCC) in
dichloromethane at room temperature to produce the benzaldehyde of Formula III.
[95] Other methods for producing the nitrile Compound of Formula II

include those shown in Scheme II below and in the Examples section.

j@A I;HL l/;f j¢f « Riso,cl

25 I-1 12 13

Scheme II



10 11-3 using conditions simlar to those described above for

transformati on of the benzal dehyde of Forrmula Il to the nitrile Conpound
of For mulwoloB/0928¥] The nitro group of benzyl nitrile of PormPhEOZDA4 3 iS
then reduced to provide an aniline of Fornmula 11-4. Reduction of a nitro
group on an aromatic ring is well kno to one skilled in the art. For

exanpl e, tro gr trile of. Formul.a 11-3 can be
reduced by ﬁg? ogenatlci ip ﬁ“’gﬂ@"é%i]@ﬂkd%\gmé‘p 1 introfyced prighfq ap) e
hydr ogenat i @Bngéting #etnitré gloug@o @ siddragtido Sloupel be'ﬁE! VHPthBﬁHSI' ision metal
catal ysts, includi nﬁ; pal | adi um on carbon catal yst ypically, the

Hav

hydr ogenat i GAMHgLIRIA ailgblec gar beteaily synthgsizeR flonta sehmersiallye. g., et hanol
or ethanol ’aé/gin%gc{q %og'%e?é%;cﬁ%g Siétor Hrcgrbog 1B acui’lggyedg é{d?ﬁcqch éhcglé{éu tro group

can al so be an am no gr up usi such as

st annofis chlconditiens 4roRIHir tatHdsOldreribdd dbode gf Sﬂﬁnfeﬁdbﬁ!h@ FeAGBOE 6f tliél own to
one skilled in the art. The aniline of Formula 11-4 is then sul fonyl ated

to produce teRET gioupof thecyppamide of FO‘F’&Iﬁ{rPa TIhF bengyd alsahqldhy listhedn reaction
condi tions %rx?dl%dn}"dr%&aﬁlgle Fm%ar?@ﬁﬁfzh&%%en%ﬁ‘f@ ctifn ©6; §mrﬂ§{f&155g£f?z§r t{)—'or Ul a

conversi on of the’ ester al-1%Jd the su ona
1-2. [98] Stthéde desdnibed mboveddSchane pfondusiizing thedeniytl midokolGdRoanuld 18f For nmul a

L, L R R B SRR R RS AR S0
11 W 03/ 0913 36inECcohrERER 398kt o tﬁése[d%%nbkﬂ‘ abckk}esfo?m%x%%n oftheeact i on

bet ween the nitrophenyl conmpound of Fornula - 1 and an acetonitrile
derivative preovdldpbydeohFermyteHE torthe nittils Cmmmd@ﬂFolfrmﬂmlhul a 111-2.

Sui tabl e ac nitrile ri-vatives.incl ud p t.h cet oni

chl or oacet Oﬁbﬂl’l le, t hﬁ%r?éttr%%oggé)lf h?ﬁzty FP‘?réle og% ﬁ%ﬂﬁwgbsetg‘ghf fi}“fngb

phenyl sul f orybvidct allihe bf Bormt 4. RedLemoH ofackitrd Bkdupl dnfan aromatic ring

di met hyl di t hi ocar banoyl acetonitrile, and other acetonitrile derivatives

known to oneWsliknowate ang skilledin thegub, qu@wa@nbnﬁneéutrwmuapémnzyh O g
Chem 1980 téxli"i’e oﬁ%&laaﬁ'% c\%rﬂ) %cﬁ}&d bgz h%rggengngmn th%%?e%enc% ’fa1494 bOth of

whi ch ar e incor porat
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

(SnCly) and other nitro group reducing agents known to one skilled in the art. The

aniline of Formula II-4 is then sulfonylated to produce the nitrile 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

I include those shown in Scheme III below and in the Examples section.

R R’
R R CN  See Scheme Il

Scheme 111



herein be reference in their entirety. Typically, a mxture of the

ni trophenyl 10 conmpound of Fornmula IlIl-1 and the acetonitrile derivative is
added to wosuspessi on of a base, e.g., a hydroxi de or anpaltkres/a®p4in a
rel atively polar organic sol vent, suctrhlas di met hyl sul f oxi de (DVBO). The
reaction tenperature is generally nmaintained at below 40 C, preferably

bel ow 30 C. ile the reaction.ti can,. vary dependi ng on many factors,

i ncl udi ng tﬂgg]concent ) IBWB?CBH‘E%BW"FCE%&%G‘?B‘F “i@olg'l‘?ﬁglt‘iofrlﬁéf‘lf@ on the
phenyl ring,of #bfmulaJBNEAA dnVackBRitfi RtV ATV el friRdéANGBSbEd-BANAROUt 30

m nutes to about 5 hours, preferably about "1 hour, at roomtenperature. The

ni t r obenzonicomppendeifmmuth BF-2. FSvitableacktonitpild deriviativesdocludg t ed to t he

nitrile Co .of Faormul a,ll using.precedyres sinijar to those described
in Schene I%gg%q%weﬁoﬁlt@ré:b oo a%e%%g}l%ﬁ@pe@ﬁaﬁﬁmgé{eof Fornmula | can be
producgd 20 phesuRyacdi@aile, pheREieBg] adetdbiity, nfeﬂmmﬂlfbd%loafceidﬂﬁrifepr nula: R3
R4 R4 O O~ 013 RI"SAN RS OR., RZ R6 IV wth ethylene diamne in the

presence of dimethyldithipeanbampihacetosiiele. ard other aegionifrilel denivatives kRewn to
triethylal um 3 f.ar f 46,
2824, whi ch%}‘lggﬁ‘#}sﬁ‘?ﬁ%ﬁ Sﬁéggﬁg%%’éna”ﬂ’%ﬁg éarrsel&n’cjé) G ??‘"s”géﬁ?guor 314’31.%%4[ 101] The
est er Conpowand Vinidrski ol iOxg.| Chewanl 984, p9,cd84 gsbtibyf whichrarecihyorpbratedet hods. I n

one particular  epbodi ment,, the ester Conpound of Fornula IV i pr oduced
usi ng net hod€" gaﬁ?‘?fﬁn@dﬂé#f?équ\t}f% dWPS ,&if%*ét}%@éthmltff&%s'ﬂxsl in the
Exanph@s secbhBund§t BRRHIARE aftitHeBROBARIRUdrivat R e R3added 153 sidbénsidit 4 CC2Ra
| C2Ra IV Rs 02N Rs R6 R6 V-1 1V-2 Schene IV [102] Thus, nitration of
the ester |2 baseers. adrdentdesorain allraxndet, irca reativelyt padar organdd salvemg, pr ovi des

nitro-ester stich socﬂ&%th%suﬁg)r(i% l(BMS%)Z 'Thy}eeac%g{i Ee?nperature is generally
maintained at below 40 °C, preferably below 30 °C. While the reaction time can
vary depending on many factors, including the concentration, reaction temperature,
15 substituents on the phenyl ring, etc., generally the reaction time ranges from about
30 minutes to about 5 hours, preferably about 1 hour, at room temperature. The
nitrobenzonitrile compound of Formula III-2 is then converted to the nitrile

Compound of Formula II using procedures similar to those described in Scheme I1.

[100] In another embodiment, Compounds of Formula I can be produced
20 from a reaction between an ester compound of the formula:
R3 RM
R 0
O% A2 13
R 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.



5 group is then reduced and sul fonyl ated using conditions simlar to those
descri bed above to produce the ester Conpound of Formula IV. [103] The

am no gr oNp oe09ibe sul f onam do group in any of the appropPCaEP03/03904

i nternedi ates described above can be alkylated to produce the corresponding
Compound of Formula I, where R2 is al k);’ Such an al kyl ati on can be carried
out 10 neat at about Q C,,o about 25 C t pi gal ly at about 10 C to about
150 C, and preferabIPy eﬁ about 20 C to OLR 60 C. Wiile the al kylation
reaction time vaRie 2] prs discussed above, the
al kyl ation reacti on

aﬁg)a 1 Te—about I¥4 hours.
[ 104] The al kyl ationyf's~gypically c(ﬁrﬁ $51n a suitable inert organic
15 solvent (e.g., acegkonitrile, sullkoxi de (DMSO, N,
N- di net hyl f or mam de DMVF), N-met hyl pyrrolidione (NWP), benzene, toluene,
any appropriate m xtpr-¢ of suitable solivents, etc., preferably
acetonitrile or DVBO in the presence, of base. Suitable bases for
al kyl ation are wel | known to one skidhe8ei¥ the art and include, sodium
carbonate, ppIRSSi UM AGRLO MR RN oFER ééfgrqulbﬁmﬁ} @0 ﬁ r?l 4 matic
trimethyl pyridine, triet hylam ne, N, N-diisopr op am ne, and sodi um
hydri de, emratmn@ﬁedlabmerovlnes itroeesies c@ummqfflobomlatl&f 2. tTh@umyl am ne, or

Compouhds. ofRGY HeBeRie AT RO o0H e E oot pESIar ©on Senifoner g o

activity anqb@;setaqg&u@éqlm@iwompauﬁdlgfpdrﬁ@qdmnt of var| ous di sease st at es,
such as uri narﬁ i nconti nence; nasal congestion; sexual sfuncti on, such as
0

ej acul ati on[#3Horders élﬁ@mp‘?q gprR ATt mmd@ler@psmehya thg@pprepxsaten
anxiety, 5 I | entiveness
and cogni t i gxﬁtgx%?et d;ﬁes %e?{:“ﬂedéalég HJ% lzht§d todﬁrf ﬁ;éeqﬂg ?eﬁeispgnagrtlé and
anorexi a. [ Tdwipound nﬁmeuMDmhemR%:B a(ltyll) Su&aa:xallayldmdnmbieﬂ‘arrtbﬂwuas t he

i nvol d1t ary loss of urine l&& ﬁ as to becone_a hygienic or
soci al¥ conc &F# & 8baH & Cp}atab@ﬁt% anPF‘@ ¥at 9"1“6%% “oto thauh&SHedrd when

pressure i n?kéi@rat)ﬁ/eat Qh&g 96PC X GHRRA B0 1@ ki the Xﬂ’(yﬁ'hgﬁ TeHe ﬁoﬁ’{mﬁi Rerisy et hral

sphincters (intraurethral pressure). Four major
i nconti nencelepmdmgmemvaj&fus fmtbrbdseukscmamyﬁmhea&ylaa;mgm&camﬂtxmeomdl tion:
stress, urge, ﬁ:}j ;rl ow an functi i ncontinence. [107] Stress urinary

i ncont i nenc@e?eé P bRt W\P@PB ‘))P”f‘ oss of urine during coughing,

sneezing, | apgd)i ng, 0'Th@'faﬂ@[atlBHYsstyﬁﬁhll?@éﬂn\éﬂbhﬁ%asIh?ol@'ir?c?ted}%amé5 met hods
to treat SUI i ncl ude physi o6t herapy and surgery. Treatnent w th

phar mbteut i salvenigest, sicétenitriled mettlylsalfaxide (2SO, MoN-diebtbgtfornmanide ener gi ¢
agoni sts 11 IEBMF), 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.



phenyl proanol am ne and m dodrine. The rationale for the use of adrenergic
agonists for the treatnment of SU is based on physiol ogical data indicating
an abundapto3fenadir energi c i nput to snmooth nuscle of the mcetEPox03920 [ 108]
Urge incontinence (detrusor instabili t%}? is the involuntary loss of urine
associated with a strong urge to void. “This type of incontinence is the

result of ejther an eractive, or. hypersensitive detrusor nuscle. The
patient wit Ei@it rusor %&8@8%4?#91%55% ’@H@&?Wﬁﬁé{ﬁﬁﬂ%{r"ﬁﬁle‘ Yétkusor
contracti On%d:%H&Igic_rth'Eﬁﬁ%iﬁﬁd adlsuch 'AFeIV J¥fap irfﬁ’a'e tﬁ&@%e%‘t’ h?véﬂbruk ke !e%fé@egf

filling. Detrusor iInsta ity resulting froma 25 hypersensitive détrusor
(det rusor hypdrasefrinai iapontimentes nasi tengestamg séxamkbdysfurtction, suckeas ol ogi cal

di sorder. [109], Overfl ow i ngonti.nen is an invgoluntary .loss of urine

Feaul t1ng | FERMEES Aisp B R SBRP G RS fiedties i Acteprebsing Belbusor 'to
transmt appeehtakeniBiyIAMLRImdrSSasRidhkicdie BidiiR e sd df@Eodnttidnibhd Overflow
i nconti nent episodes are characterized 30 by frequent or continuous

dri bbl i ng ofating dieorderd shefcasrpbesitys bulimipendancsefial  voi di ng. [ 110]

Functional i nti nen L. rast .th s; ef incontinen
descri bed algm, IS no rin&é’f 1“§§@E%§§eaﬁhghsaaecfﬂn§?{%§ dﬁ 19%4 ol tgﬁil%vgﬁmg%gf unction
in the WO 0345991 ddfe BGLCERR 3%10nH340 bebnid ligieéni©br stctil bocernltditbe t ype of

i nconti nence includes the i nv?l untary loss of urine_ resulting fromsuch
factors as ®adsnialveluntay losspl unpgpecats wheh qressyre ingjde thethladder exegedsar i ni ¢

agent fo or . 3 prBd RSP ANRAEL iy R PRUSALAN b fgap! e such

as depression or cognitive 1npair onpounds this
i nventi on artgealbforipay incoutiagricy haeehagh deHned based om ephproms, signsraadal

congestion assqciated with allergies,. colds, and other nasal disorders, as
wel | as the cg%ﬁﬂ‘éﬁ“ége%ﬁ u%n%@éﬁ?‘gﬁnif‘mfﬁ%nm%n%ﬁbr anes (for exanple,

sinusitis angpqtitis rRAsPurina®y ¥H&o$tﬁ§ﬁc@(8[ﬂ2is‘%ﬁ@ﬁ§zbf&@ar§ 1§ oflfiRets. [112]
These and other therapeutic uses are described, for exanple, in 10 Goodnan
& G | man's, dutisg Poughing: ehesgingalaughisg,or ofheThkysigaé activities. Aihatpresenti t i on,

MGawH I, or k 6 ter, 26: 601-616; d Col eman, R A,

Phar ol ogin&egﬁggﬁl?/%%Mggﬁgﬁl&s%f%fn%[sﬂgﬁy"allﬁga@g?ﬁ\Q/?l?y of potenti al
ai, vL acti viph¥rmadeewtidal SzendsSis tialied 1o tedisdyf navaldtalé-adrehigichebaissYikend
relative intrinsic activity (relative to norepinephrine or 15

phenyl ephr i dynydprogeeipminedind midedsingt The sginmalesfondienye of asenssgient dye
e o el S P SISO P ok 3 onder o and
abundant noradrenergic input to smooth muscle of the urethra.
20  [108] Urge incontinence (detrusor instability) is the involuntary loss of
urine associated with a strong ufge 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



K1 cells expressing the al A-adrenoceptor (clone 13) were subsequently
evaluated in vivo in anesthetized fermale rabbits to assess urethral
activity weloawpnaest o di astolic 20 bl ood pressure effects. PCarmposioids4 Wi t h
the desired activity in anesthetized r Qbi ts were evaluated in conscious
femal e rabbits instrunented with telenetry to neasure diastolic blood
pressure an strainsgage.transducer.to neasure.urethral tensi.on. [115]
Anot her as pg)!:at%dsrf?rt%gth%‘ glj'g%{ypf ﬂglé’ﬁ?'?tg’r‘?nf)er Wf‘@g&thﬁ inyplprary dossiof Jrine _

conposi ti on r&saltiig fidm Guch ROGRUAIcREsed HVIRS, ﬁl_@@hé@ti&i%%.%., Rigétaceutical Iy
25 acceptable carrier. Pharnaceutical conpositions of the present invention
can al so i FscRIENSagrats, phalphird adicaocenti Ghtagpnistsyloapsyciatrigprebiiearst s. [ 116]
I n general, e : invention are adm nistered in a

t her apeuti cgﬁ{hyasg#p%ggpeérgg%&% l@gx/@zlﬁeﬁtbf t he accepted nodes of

admi ni$trati[bH]f or agdhesompaiindsef ts fventicir art hisbipaitRalari$uiséfabioe tigbosage
ranges are 30 typically 1-500 ng dajly, ,ﬁlre erably 1-100 ng daily, and nost
pref erabl y ir€aFiengof pashl Gpneerlion AsRORted ¥ ) d§8ldscrndrtlerggeal as t he
severity of jififict, 36ARR ab he¥qudideSticBHlzestiBR oPHR MY ' gl th of the
subj ect, the Spoteer’lcy of at he ¢ LFrpounc? %%Seld, otﬁg rouPEé%ae%Hglr%lng? Kgsof

adm ni st r at esamplehsnusitih andtatidin ntedigrwish lelss ahnd redeiRe DSAOKIRBE

PCT/ EPO3/ 03 35 admini stration is di.rected, ,and, t preferences and
experi ence Zfﬁt]he rredinl]élﬁ’fe a"ﬁroé}&elri%qr%‘?‘?é* CP?ﬁ?&‘F?/‘é‘Ef?r‘EﬁQ?foCXB?’H{enH‘ry skill in

the arg of GRAMA%K SWwlandi FRABRGMicblogicREBARS 8f THV&5MEs, Wi &dition,
experimentation and in reliance upon personal know edge and the disclosure

of this appMQ@l’@WoHi,H,M“aXQ&ﬂ%\%m%éamh%?%é@hﬁl@e@lflﬂ)COéém@c'Ri-Ale 5 anount of
the conpoungs, of . o?o%i&{lﬁe%%%sil@wnié:%%ﬁ a given disease. [117] In
S ep

general , conpoun resent’ imvention will be adm nistered as

phar maceut i ¢el3]f or nul athi@Bidvitydtipatintigl & RRSRtiSY Ikl WalldeRFmined bcl udi ng
buccal and sub-1i ngual ), rectal, nasal, topical, pulnmonary, vaginal, or

parent eral EvalBating the poteney andursletivaintrinsia aciivity érelaiive t¢ nenepinbptuinie or

U UL Se0uS SOAL R ERYENRE 09 AU LB Al Pyl Ber U (201

b i on ofr 1 nsuf t1on. &d manner of

admi ni st r at iderRrhihagemef iatrhgellaladkaloi®iépnemedtioasni ent daily dosage regi nen
whi ch can be, adj usted according to the degree of afflicti on.ﬁ£118 A
conmpound or Epounds Séandaxiandnexesompayrdsy whigh selegjivelestimplated Chl¢E or nore
conventi ona j . rie i | i,nt,0,the 15
f orm of phalrl(rrlaa%gg%é?}é}g?mlc%%%gaﬁ% ‘?rgﬂcggeg%(lﬁ (ﬁﬁﬁ% ﬁ(}o‘g%éés%e%%ﬁ %‘éérhrlréat(e:deut i cal

conposi ti onsn ame inmdsthdnsaifembleralbiRay alsesnasbirdl a6liof reRORY & dihaslad
ingredients_  in conventjonal proportions, with or, wthout additional active

conpoghds obloogmresspisiedisctsa f@mprundpivith theesieedeastivity imgnesibatizedmabinig
sui tabl e ef {Rel Ly fuAPHYonSious female rabbits instrumented with telemetry to measure
diastolic blood pressure and a strain-gage transducer to measure urethral tension.
[115] Another aspect of the present invention provides a pharmaceutical
composition comprising a compound as defined above and a pharmaceutically
25 acceptable carrier. Pharmaceutical compositions of the present invention can also
include other therapeutic and/or prophylactic ingredients.
[116] In general, the compounds of the present invention are 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



the active ingredient comensurate with the intended daily dosage range to
be 20 enpl oyed. The pharmaceutical conpositions nmay be enpl oyed as solids,
such as webBetr3or filled capsul es, sem solids, powders, PEUgtPas/oBIH r el ease
formul ations, or liquids such as sol utj'sons, suspensi ons, enul sions,
elixirs, or filled capsules for oral uUse; or in the formof suppositories
for rectal qr j . 1 NI ion..or in the faorm sterile injectable
sol utions fgard m\é%?%%@érlggﬂ%és%ed.s’talﬁ—%{rhe %fﬁe(r)lﬁess a(rzlgr%a‘?rheinﬁ%og{{‘e “(§{lﬁah one (1)

m |'1igram ofpractitioner ihvidvealli @ind ofordinaBy skilbirothel kit of &b&itg Shch disk@esglut  one
hundred ( 10% m |l i,tgr ans, per tablet, are, accordingly suitable

r epr esent at | SF&0leyHitioggudye exnsrimentation gnd imieliznpepan dsrsepaliirewlndge ent

i nvention mayqbe disisutadaslis | ' LRk stration
dosage forns. The lgiar naceultsia?gﬁcaé%}hg%r?gg{gaﬁ %%@Fagg%‘%&g?gg%p‘?‘%r nms may

conpri 8§e a comuotiefthe cornpopdspfitheqfreseheinvgntivadot a givee diseaze. or

phar maceut i y acceptable salts thereof as the active conponent. The
phar maceut i gzﬁly accept g5l Spp Sﬁ@e@éeS@%lﬂ%emﬂeawH bSraHRi“HﬂFr&d Sol i d

form prepar ak pRitthacBR1HOR MAMHEASInchigig®hsse sBitdH1S for GRATHRRIingORkRAt s, WO
03/091236 PCT/ EPO3/ 03904 36 suppositories, and dispersible granules. A
solid carri eéndsallipguabneectnl, nasaletopinab pulmenasy, Nhgiohl, meparantew! ocludisg

di luents, fl. i tS,. :S0 Wl ze | ubri cant suspendi ng agents,
bi nders, pr é@t\elér}é/%%alg@gg&%agﬁ@t lng‘iggjfeﬁ%le%u?ogﬁaﬂegouﬁégﬂf’ifavﬁl?ouéﬂ encapsul ati ng
mat er i@l . | rndponisteation ot irea €@y duitablgdacddaihstrattorcbyf inglhtodlbyinsiedated.i d 5
which is a mxture with the finely divided active conponent. In tablets,

the active W6Ppfaaed mgenaofpdminigratpn isgeanetaly o usiag e convenient dgily he
necessary bigqadi : j: j [ I [0 ted in the
shape and sid?gd g%%‘rﬁ‘gg?’&%%w’“?&s“ g}rsgelaéi(?\%&?g%ﬁse'tﬂ{g d&gree?e%(r}aa lgp@gnt ain from
about one (1}18]o aboutA smupmningd of ¢OMmpowelsoétie pésehhidveattiony gethepaithd.

Suitabl e carriers include, bu re not |im é&ﬂ( to 10 ghesi um car bonat e,
magnesi um st%8§PhMEre ‘EQA‘I"E{‘“%‘GB uvanty CYEETS: PetitUents pax bF pliced btapthen,

gel atii§, tragaeanhibrmiBLAYAICSHpULiA8Rs arkQiBs£RE POXY PRIMACERIChL! 0se, a | ow
mel ti ng wax, cocoa butter, and'the like. The term "pfeparation” is intended
to incl ude compositipradndtungrdosdgetthonsimgy be compyisedrod conventiond apgedietts ng

material as. carriegr rovi.di n capsul e in which.the active conponent,
with or wit (BGenEBRE Piopptons i o RiRer 49iional acive GripalRAsey i o i n
associ at i on pintipldst andShérihiaAbage ferashedyScontith ANZRMABR effebtildiholdRef _
Tabl ets, powders, capsul es, piFIs cachets, an | ozenges nmay be as solid

forns suit abheadtiye ingredient eammessyrate with the intendedrdatly dpsagasangsite bl e for or al
adm nhgtrati i.nagl i qui § trens incl udi ng. | si ons,
o 5t o A YHE B ARG B S0 AL O TR

tablets or 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 acceptable carriers may be either solid or liquid.

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



20 suspensions, or solid form preparations which are intended to be
converted shortly before use to liquid form preparations. Enul sions may be
pr epar ed wo ospbi2sé ons, for exanple, in aqueous propyl enepgirEpod/om®ed uti ons
or may contain emulsifying agents, forygexanple, such as lecithin, sorbitan
nonool eate, or acacia. Aqueous solutions can be prepared by dissolving the
active conp sl : i 2 j it r ant flLavors,
stabilizi ng%ﬂ%lt{)ﬁs\éﬁcﬁlﬁ@ %8%%?43‘{.?‘9%%%%{9 cgﬁjéegé%& l%’n(gn% °2%°r%e prepared by
di spersi ng tshistdricaeWwhict invdycidch @t bis ditueatirfiaveeing dgantagdobubiliderd) lubricamtaus
material, such as. natural ,o(% sgnt het|c gun]'gIEE resins, nethylcellul ose,

sodi um car BYSRFAENE PBEH (bifjdsEe Preseiiatbend ROl iSiniegANe 298 &MPAg agent s.

Solid form Qg ' i | g [ ions, and
. contaim. B oL T He L g G STy SR vors.

st abi | § zer s, whidf samsixtuxe wiithithe fihely dividedeaactivaiborspaene niartshletd) thpectoant s,

t hi ckeners, sol ubilizing, agents the.like. 121] The .conpounds of the
present i nvéﬂ{l}%’ﬁe%ﬁﬁneﬁ%lyr‘gF’Hﬁ?da‘_{"gg%}eo‘?fam%J‘F&Wﬁéﬁ%ﬁleﬁjﬁﬁﬁf}{}’n‘?lg&lg&i on (e.g.,
by injecti orapdcty i®XaMBleSHBRIrHENd dHdRSHIpALte®in O sHHRE2BL REEIERRS/ 03904
37 continuous infusion) and may be presented in unit dose formin anpoul es,

pre- filled Poyidrisged tabletaprefarahly sentrintftam ebousiong Al rtokrboutdowatscGM ai ner s
W th an add%grce{?tr ?ef%ﬁ‘\é Eia 'e\égmg%‘}edswgl%lc%}rpe:?i ingwsgﬁe%ﬁ ggﬁlgrﬁftg e as

suspensi ons,” SOl uti ons; or ions i nol ictes, for

exanplle sol uhigaesiumrafguaelinagnepiahygtdrytk sar, glgae dhctode)X peiinedexiin,0i |y or
nonaqueous carriers, diluents, solvents or _ vehicles include propyl ene

gl ycol, pol y&rHy E%lﬁfé“’éfaﬁé‘éﬂnfh’%‘@tl%ﬁg]luio%i Yodiumcggboxymqthcelilasy, a lok

| nj ectabl € Qhfal GafKbeSbilirdnd 0f N 1RGN preAiElidtPYs fiRiHiB y ot mul atory
agents such as preserving, wetting, emrulsifying or suspending, stabilizing
and/ or  di sprclsdathe dgeniaionAlf tleractive vahpoundveitlaetcapslatimgmeateriaitas may be in
powder form 10 obtained b\B/ eiseptf'l.c i,sol ation of sterile si\%lid or by

| yophi | i zat iBRFRENYSERG GBI B Whigh fstactlt FURPHEPbME FVifioth a suitabl e

vehi che, €. Garrietd, & Jur@undd UL fiEL R hIMRLSIn assdctA R WilgitC SiRRds of the
present invention may be fornulated for topical adm nistration to the
epi dermi s asaélictandriozenges aramrlusled| debloisspovsderssapsulasy pills.craeheds, apdit ch.

O ntments and. creans Qr. ex | be f.ormulated with an 15 aqueous or
oi ly base vviri??'ne n%?f@%ﬁ‘?# Sé)ilgg?mésﬁsl%%@f? «gort%?lcﬁgglﬁfnﬁ{éatéoﬁﬁl or gelling agents.
Lotions may [20]f or mul Qtket fotrhsudtabRGuesBaddinBtraoPReRidaNiduidifbtm i N gener al
al so containing one or nore enulsifying agents, stabilizing agents,

di spersi ng dyensrations nghylinempgsigpe sYRIPS. K ERAAHPRYSSGBINOBS, 2gHCOBB| or i ng
<S50 O TUSLLGRE o2k o e RELIEh OR[N SR A BEPLLT,
sucrose and tefa@e use torliguidipanpnparatioast Emudsiogmpy bs pregareth én solutic;ns,
for example, in aqueous propylene glycol 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 éolorants, 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



active ingredient in an inert base such as gelatin and glycerin or sucrose
and acaci a; and nout hwashes conprising the active ingredient in a suitable
| i qui d cawnioen912pd 23] The conpounds of the present inventipon/EPay oI+
fornmulated for admnistration as suppagitories. A low nelting wax, such as
a mxture of fatty acid 25 glycerides or cocoa butter is first nelted and
the active ¢QRRAR j i ] . e stirring.
The nol ten %gmgeﬁggﬂf{éﬁ%ﬂx@g%&?’g &gﬁgﬁﬁgﬁgﬁz gslenti)gﬁé%%@gﬁlgghpggi zed nol ds,
all oned to diblell symdmgts,tsmadlotoluné infudidiPdy in Hndtielospcomsigers fwithhen gddes ent

i nventi on may be f.orr’%at ed for vagi%%l dm ni stration. Pessaries,

t anpons, cr @SHEIVagYs. s heLomnositiops,agk t Sgg’f S aZBUSPERHAISNFNYIANS, Hddi ti on
to the acti wguidHsqAbAPbr SRBuSAMIAUE FordkafbR ' re to be
appropri ate. [uléSs Thepcf)?r%%utrllds of t’ﬁoer p?e enst n?%%%%%lg&nﬁy be formul ated
for nasal adlyethysneglycoh. ExBneplesadfidilyemn nonaqusosypmngdrg niluants, sapentsent
directly to_the nasal WO 03/091236 PCT/.ERP03/ 03904 38 cavity by,.

convent i pnalvelilr’ﬁla?ﬁél}‘:ﬁfdgrpr%g?’ 518 '&Orglégly&?%ﬁg%cro, ’_Vﬁrgf)tél?lfé’llét(é{%p&é‘f The
fornul at i ongilyamd bgeRssIY ofiRiciedters &g higy1 %[eaf%,! dnddRsecdn®fifforildible | at ter
case of a dropper or pipette, this may be achieved by the patien

admi ni st er i BECTHRSUCAEP PEISEIVEIZe Weflingdemelsiying @r suspemdingfstabHizingngd(dron or

suspensi on. this be achi eved faor exanpl e by
means of a r(#s glﬁsllh%ga%gﬁtg'rr‘f& f%?rﬁabtﬁ'g %?g@acg&%%)r{grﬁ%%fm?’hé 28 %g%fggnbf t he
presen i nvebtaired bymgepire ifadation oftsadilé sulid @dydgaphiliehiion it sdlatioh for

particularly to the respiratory tract and including intranpasal
admi ni st r at RSttt Reforp ysmuitha suitepdeehisle e fasierils, RyFagan-15eg Votel-e si ze for

10 exanpl e gz he or dethe @bmbbifis GPihe .rgsreﬁpﬁlv?{tﬂne}ﬁérn%isféﬁ%upatéa%}i cle size

may be obtained by neans khown in the art, for ex y mcronization.
The active topicpl edimenstration po theiegdildrmis as oprtmests,dreaas grdotfions, bihasa sui t abl e

| | ant h hl ar of | uor acarbon (CEC), fo X | e, )
B o or oai 1 R SHRRAID. Coh e OOt e g, B Trbnuited with an

di chl pg ot et LghdeLPEAPBAE wilk the MRS OF AXaBR Rk Mifand/ ettt ARAE, 9as. The
aerosol may conveniently also contain a surfactant such as Iecithin. The

dose of drud.otiays ey be farmylateskivitly am aqusions etioilyabase and\vileimgeesakhlgo t he

pouder i SrrenuEdRes i PRVLI e defls Solidhe utly (B R seatoce. T ¢ ¢
starch, st guspendi@p ayéits, ackentiphgasts ortolosihpr 4apits "Bb Myl late@islsuitaie fand

pol yvi nyl pyrraolidine 20 (PVP). The powder carrier will forma gel in the

nasal cavi t JoPiqadpévgEtion ébihs saquth bisludejorsasy smitsng dcHvargentsdsge form
for exgnpl e ffaOox%ﬁ%ﬁéél, ﬁﬁxaﬁgf 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 active 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



cartridges of e.g., gelatin or blister packs fromwhich the powder nmay be
adm ni stered by neans of an inhaler. [127] Wen desired, fornul ations can
be preparwdosintindenteric coatings 25 adapted for sustai nedTaronas ol | ed
rel ease adm nistration of the active ingredient. For exanple, the
conpounds of the present invention canbe fornulated in transdernmal or

subcut aneou I |.CES. e i stLe r
advant ageouzam %&gklﬁﬁ?ﬁh{qg&e’qség@eﬂ%ﬁs ‘?h@ﬂgé%@%aspx%& regfrzggrgg'r ;‘Ch%nd when
patient conmfbrinananeinidy ba prsvdddédinr siglg bnmmltidose o, h theQan@aaseds 4 n

transdermal 30 deliver ystens are frequently attached to an skin-adhesive
solid suppodfoPPFher P‘Eﬁ%p appe peligyedy té%lﬁatéﬂnéééfﬁ@‘%@% Fed with a

penetration a?f)'lja &@,r;rrc@et&mined%%lﬁe b e QERE%h 37 ?&égl%s(?&? Piy3f &is@BFd -

Sust ai ned retease delivery systens are 1nserted cutaneously Into to the
subderimal | apmy, this may bpeachieved forje@emplerby Mibans\Wha A Ei2R6m PG PRH3/ 03904
39 subdernal inplants encapsul ate the conpound in a |lipid soluble nmenbrane,
e.g., sili &M rubber, or a biodegradabl e polyner, e.g., polyactic acid.

[128] The phgigraceuti q@l cBmpOHRLE &deRt RVEhRINARAY bd ' page forns.
In such forrrrn Gtrﬁe pr epar actti gn IS smrvieded intto uérl\%/?é géhglsakegggt aining 5

appropr i at e aeeasitadniiristrasfont pastiedaily to o mgspiretery tratiend mcludinsiatrendsal m can be

a packaged prepar.ati on,.the package containing discret.e quantities of
prepar at i on,admsrﬂgﬁatnzgg' he ﬁ%‘f‘g%un[da‘%’ﬁeqeg?ra@56‘%&‘?@%@%@;8 ’ﬁl(‘f\%bz@?gr invials or
ampoui®s. Aleg@mpleR€ theirller AFRYS) thRfdAsGRMesoE SacicapsutR sideddyee. Cachet, or
| ozenge itself, or it can be the appropriate nunber of anK of these in

e

packaged f ooRtained by maps knen insthie eetbios eprapledyanicianigatienr Theadivand t hei r
f ol . . ; e ; . f
phor may 10gutbdepdIERRLIdh BTl ATbatk (i sE BRI SIACE O

edi ti on, Eashlonofludesrashon(ERICA.,. for Eegpiipgds, efittdododdfluphanetaareyt i cal fornmul ati ons
ent  jnvention are desc ed in Exanmpl e 5.

5" ExANPL B T RHBOmef B or Aol A OF HRtS OF GTBen Qo5 8!
et CHBRIORS, The ORGS0 IS, SR FgonR B Lo
R6 H R6 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



comon i nternedi ate synthesized or commercially available R3 R3 R3 0 4 H
44 \\'\ O~00~~-OCNO-~-OH RNR5 NRI1ISSNRs RRiSN RS HR6 H6 H
6 20 Stepod30IBse 0 HO 0- K2CO3 0-- -0. acetone 0 N') upraoT@®PO3/0J90B1] To a
sol ution of 3-hydroxy-4-nitro-benzoic agi d nethyl ester (50.0g, 253.6
mml) in acetone (1 L) was added potassium carbonate (105.0 gram 759.7 WO
03/ 091236 P 44 Q 8.4 mmol).
The reacti ogl-léﬁl%)g?' g{rlgﬁ)gé/a}’is %&gﬁ%ﬁlé %heacggpﬁhéa/@v%{l fqﬁl ’H“E’Re | n 31 ubl e

mat eri al wasﬂrcelmmbﬁed;)ysrﬁbioﬁeg’ada:bk pdlmer, feid. tpoayaanwasldconcent rated under
reduced prei eto g| 13; al Iyl oxy-4-nitro- ben20| c . acid rret hyl ester as
sol i d (59 4 gﬂi]gs 8oy .Them WCG@BG By pagationsgare prefeyphly in unit dasagg); | 2H J=5.0

Hz, 1.6 Hz) ’f(-)xﬁas:g('\{n@@m forﬂa"ﬁheé) %ng.ra?lgd su%dﬂll&é%l’mt% gn:g&sesl% gﬁxﬂégd H,

J=17. 2 Hz, H J=17.

Hz), 7. %9 (dﬁpropt—xpte@n&tﬁ&slelﬁthe]acﬁ& W?poninﬂﬁﬂed;nlﬂddsag]s:ﬂsnﬁ&am-ibéa 7, 83 (d,
1H, J=8.34

3-Al |yl oxy- #2 %%F%P{?B?{ff}?%%%??fkﬁ%ﬁ W%ax@gg Cfeé%q‘lla@m?ﬁ%%d’ Frﬁ’?%‘l‘t o was heat ed

bet ween 185 sficlpdthatRaedtabRis, @éﬁ%ﬁk@%d%%@rs@ﬂ%a‘l@&l Sehdufes! QAW thealREr at ure.
The m xture was purified by flash col um chronat ogr aphy over Silica
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the

appropriate number of any of these in packaged form.

10 [129] Other suitable pharmaceutical carriers and their formulations are
described in Remington: The Science and Practice of Pharmacy 1995, edited by E. -
W. Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania.
Representative pharmaceutical 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:

3
R o
4
R o
\// \//
H,N R® R]/ \ Rl/ \
R®

common intermediate
synthesized or
commercially available

3

R
4
\\S// ~ \x 2 \\ 0
RN R RI/ SN R‘/
H

RG
20 Step 1
0 AN, Br o)
Hoﬁo/ K,CO; e Oﬁo/
O+ acetone ‘0.
N ' N’
[131] To a solution of 3-hydroxy-4-nitro-benzoic acid methyl ester (50.0g,

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



gel eluting with 8% ethyl acetate in hexane to give

2-allyl -3-hydroxy-4-nitro- benzoic acid nethyl ester (35.2 g, 60.6% as a
yel | ow oiwo o3&k (CDC13) S 3.79 15 (dt, 2H, J= 6.3 Hz, PCI/HHPY/O3984 O3 (s,
3H), 5.03-5.10 (m 2H),5.97 (ddt, 1H, J}pl6.8 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, 1 H. Step 3 HO OO
HO 0 03 O Oy NS 24 A119Y bréhfle (200 K3 3hg Wb |8y i heat
2-allyl-3- h;/l(ljrggy- 4- n}lwt rro-gigrgzo?c ei?ibg 4rret O?l qgllse?éedrcgl?%%)fuée “2’358 6ear$1€rlol ) in
di chl or onet handlukikGOrmght and theresohzhieomafetial wh3 remtoved Bg filtratiem. Ailebl ed wi t h
ozone for 4Q.mnutes. After stirri or another 20.mn at - 70 C,. a stream
of nit r ogen JY&&E &S cpaceaigted H?‘ifﬁé?fp"gﬁip?eé%? foogfvﬁ'SS@tllgfloéY"‘ﬁ“HBﬁ‘?Wmcsul fide
(5 mi, 68. 1 BRlmhdthyRsi?d4651id@59.4 €8 98898 RAAR (€1 S 144 QN3Mpa. Bl | owed 25
to warm up Sradualygﬁto roohﬁtenﬁ%ratuée overnggﬁpﬁiﬂigé éé??on m xt ure
was partiti(dneH, et ovelznl .aiHz) o3 ot Hdh d=a0d Hmi drHz, TheHay usodyddd, ayer was

further ext t i i i.chl or n e . Qrgani_c t t was
washed with l%ﬁﬁﬁﬁéjz%ggl%i%ﬁz)@%é&gghg%ggLB%lgpﬁgﬁ 5(%@% us sodi um
sul fate), angqdqengegssaLd se ,f7.7§§HJQF9J49r§§Hli;,f?.ézp(dgm,eJ=8.34 Hz).

2- hydr oxy- 7-ni'tro- 2, 3- di hydr o- benzof Ur an- 4-car boxyli ¢ aci'd nethyl ester as
a vyellowsd@tép2 (6.0 g). 1H NWVR (CDC13) S: 3.51-3.74 (m 2H), 3.96 (s, 3H),
6.43 (dd, 1H, J=6.4 Hz, 2.6 Hz), 7.63 (d, 1 H J=8.8),.8.01 (d, 1H J= 8.9
Hz). 5 Step 4 HOO- OHPO4 )A0 OCO- Nt N+ u u_ 00 [134]

2- Hydr oxy- 7-ni tro- 2, 3-di hydr o- Benzof ur an- 4- car bo>P<{ li¢ apid nethyl ester
prepared above was h ' hori cgp@gi d (60 60 C for one
hour. The reaction m'xt'u;\j pour ed -tnto>t ce vy nd t he aqueous

sol ution I u

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) 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, 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

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,



10 was extracted with ethyl acetate. The organic phase was washed with
brine, dried (anhydrous sodium sulfate) and concentrated under reduced
pr essur e. wbhe/9rsé due was purified by flash col um chromeComPapbtspoOVer
silica gel eluting wwth 15% ethyl aceyate in hexane to give

7-ni tro-benzofuran-4-carboxylic acid nmethyl ester as solid (2.3 g, 40%.

1H (CDC13) §.. ( = kD J=1.9
Hz), 8.07 ( f‘e‘?l(a&ﬁy‘g@gsf %”)‘ ,Z“lgé%g?ddgdﬁ‘fﬁ[&ra?e:‘gf"?%i&e)d.zweg‘g?r{é%“?%g gé‘??d 20 O
0 EtOHc 01 Q-hydrd#3N-nifrof2, 3@jhylresbéidofuraik avattdbaylic hyid badtieyl @dter &1 66. 5 nmol )
was added to a su?ensi on of 7-nitro-benzofuran-4-carboxylic acid nethyl
ester (4.82Ygllow ol (64b2)mBINYMRACAIGy) O: Bedrhi & (MedHhi3) 96831 AdAdAd,( 80 ni) .
The reactio T X t4 r t efqt four days.then
partiti onedqgg?&gnmé%aﬁ’a%g g‘?éﬁa%dg%tﬁ@tfe% j;{qgagefcf)%é' sol uti on- of

pot ass§ um c8tdpohat e. The organic extract was washed with brine, dried
(anhydr ous sodi um sul fésg e) and concentrated under reduced pressure. The
resi due was purified by flasl& col utm chr omat ogr aphy over 25 silica gel
eluting with 30% et hyl facetatje i n hexagpe, gi ve 7- gim\no- Benzof ur an- 4-
carboxylic acid nethyl 8767 g_&%%_. 1H S: 3.92 (s, 3H),
6. 60 WO 03/091236 PCB-E 3904 42 (d, 1H, Jg8. ), 7.34 (d, | H J=2.1
Hz), 7.67 (d, | H J=2Y1 Fz), 7.84 (d, 1H J=8¥ ). Step 6 - 0- 0 O
CH3saozd 00O OS;0Hz RN H 5 [136] To a sol ut®on of

7- am no- ben ran- 4- 6¢ BCACHG 1 ) +.32:41 mmol ) and
pyridi ne (1?%‘3 g, 17g%n¥%§§vﬁh@%?%hﬁ%gﬁte ?\fg{a{l(fg%ééo hc\?li\igrsd added

met hanesul f arefliyl esteopregpered 2b8vanivas B&ted impbbgphotitiecid €6@ ml)mt 166 5G dore was

stirred at roomtenperature under nitrogen for 72 hour,s. The so]vent was
enoved und8PC PR, dB8 FACHRT PR UL ey RANCLEiGode VAT £PY FsAaictis SERD

10 was extracted with ethyl acetate. The organic phase 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 15%
ethyl acetate in hexane to give 7-nitro-benzofuran-4-carboxylic acid methyl ester as

solid (2.3 g, 40%). 'H (CDCl3) 5: 4.04 (s, 3H), 7.54 (d, 1H, J=2.0 Hz), 7.95 (d, 1H,

15 J=1.9 Hz), 8.07 (d, 1H, J=8.5 Hz), 8.17 (d, 1H, J=8.5 Hz).
Step 5
== o SnCl —
0) _ Ert]OAfc o 0
0 EtOH o~
_—
0
i} HzN
O
[135] 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) 8: 3.92 (s, 3H), 6.60



10 di chl oronet hane and 1 N hydrochloric acid. The organic extract was dried
(anhydrous sodium sul fate) and concentrated. The residue was purified by
flash cowvomsoghsomat ogr aphy over silica gel eluting wthP20/mPo3/@O et hyl
acetate in hexane to give 7-methanesulhponyl -am no-benzof uran-4-carboxylic
acid rrethyl ester (7.73 g, 89% as a solid. 1H NMR (CDC13) S: 3. 15 (s,

(a1 9=s% Y-S E 18 T (Gppsia B3 850 PO o i 75 ofat

OH N G S, O=82Hzy 20 [137] To a sol utlon of

7- met hanesu on6yl am no- benzof uran-4-carboxylic acid nethyl ester (6.42 g,
23.8 Mol e) nhydrous tetrahydrofuran (155 nmL) was added a sol ution of
di i sobutyl al um num hydrige (1.06M sol ution in tol uene, 80 nL, 120 nmol e)
slowmy at 0 C under nitoogen. [The ice bath was and the reaction
m xture was stirred at rg enfler &¥®CF or t hr o~ Met hanol (30 25
m.) was added slowy gt # The réaction n‘i)xgﬂﬂ s partitioned between
ethyl acetate and 0.5°N hydrochl oric acid. “Th& organi c extract was washed
with brine, dried (anhydrous sodium sulfate), 'and concentrated under
reducesl preg$Rsle. The Toraasldiod ofidsanfiné-béhdurby-4fdadisdxylie heidincthyl @BRt ogr aphy
over silica eI eluting with WO 03/091236_PCT/ EP03/ 03904 43 50 to 80%

et hyl acetaf®l48 }?ekamoli Hdpywriding (1 3-5Rge | Dk pmalehin dishipromgthare @00 ) -

30y, 4 73 (TOFF2ER Behihy oy hopue Py, S8 TN TR RN, 55,5
Hz) 7.21 (axtuHyas Sir2d af chond tehhpedhtitre 2ndta)nitr@gendof 32 hduy.. ThE $d12ehd. 5 Step

{(379 5 503 ng_v\gs %%q)c\)/ Iqrnlggr rogw:ge ';\)lfq.?%\llge ancs_' the resu§11e pP;y r1t|1c(>jr;eglbléwv§egl orochronat e

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 silica gel eluting with 20 to 30% ethyl acetate in

hexane to give 7-methanesulfonyl-amino-benzofuran-4-carboxylic acid methyl

ester (7.73 g, 89%) as a solid. 'H NMR (CDCl;) 8: 3.15 (s, 3H), 3.98 (s, 3H), 7.43
15 (d, 1H, J=2.2 Hz), 7.50 (d, 1H, J=8.4 Hz), 7.74 (d, 1H, J=2.1 Hz), 8.00 (d, 1H,

J=8.3 Hz).
Step 7
= 0
O _
o~ o)
04,20 DIBAL OH
~ S~N - Os420
H ~ ‘N
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



sol ution of N (4-hydroxynethyl -benzofuran-7-yl)-nmethanesul fonam de (5.69 g,
23.3 mmol e) in dichloronethane (350 nL). The reaction m xture was stirred
at 10 roowptospesat ure for 16 hr and was partitioned bet weem/EP03/03904

di chl oronet hane and water. The or ganl extract was dried (anhydrous sodi um
sul fate) and concentrated under reducea pressure. The residue was purified

nvetare i n ROAINAREER oY B v o OBlon by Berb Rt o de
as solid (4n&t@ne&ﬁf&1am1dd dymonm g@S%ﬂBPﬁﬂNﬁlaﬁMS&d%@307(ﬂ8 (d, 1H,

J=8.20 Hz) 7513 Hﬁ} 29 (d, 1
H J=2.1 Hz)szm Qd(%{ JasmHzm t(4, JESAHM.D (RIBI=BREDIY o O

, O H Kt OBuC 0. 0 qutlon of tosyl net hyl
i socyani de g%bgﬁg(%h EL% y)]_u?n anﬁS dﬁﬁ@He%yl ene glycol di ?/ret hyl yet her

(60 nj was Sagd®d drop-wise into a stirred suspension of potassium
tert-butoxide (2.81 g, 25.0 mmol e) in anhydrous ethylene gl ycol di net hyl
ether (60 nlL) under nit oﬁn at -65 C. After stirr 65 C for 15
mn., N (4-fornyl-benzo bp) - Tebbanesul f onarfl , 8.36 25

mol e) in anhydrousOs(b9l ene jgl ycol Tarmetiyl edfie0 m_) was added
drop-wi se and the r€atwf o't enperature was I'TB.I/I%* nee¥ bel ow -60 C. After
stirring for another hdur before nethanol (30 m_)i was added. The reaction

Ferpor at ur o 116" nr SRS eiBlocB B E B0 TS Bl0R ™ oL 801% g
sol uti on wasolpéoh bf Ne@ed dhadynrediyl-beipofuras-at w)-metindeatfosatilie 236aget i ¢ aci d.

The organi c trac wa shed with_brine, dried (anhydrous ;sodium sulfate)
and concent 2 }'Fd 3?@2 héﬁ}eééé(g%) The reagionmixtiigsvasstred &d by f1 ash

col umy chr O%H%IHIEUPMu&VfEF 1@111' Arfciew S ar@idtlell BErweh RichRroReMAsk 2% et hyl

acetate in 5 hexane to giv
N- (4- cyanonmdtm 'ﬂhenzgahweamam wids)dried t(frehvyd savis fsodiami sbfate} amd somcendratddl. 31 g,

322)/‘) oy S ﬁﬁ? 055«%%8%% ?ﬁe ‘(eFdeg Whs pils ?%y ﬂe%?gl%gn jlypélgfﬁq'ﬂ% s ep
10 0 Bt OH H@veﬂ'éﬂlca 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 5:3.26 (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
S 0 _
oo Y M kB SN
o8y — > 0 S:o N
H H
20 [139] A solution of tosylmethyl 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. After stirring for
another hour before methanol (30 mL) was added. The reaction mixture was

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



NH2CH2CH2ZNH2 ON O NiSNGSSON HN H 10 Method A [140] Hydrogen

chl oride gas was bubbled to a cold (0 C) suspension of
N- ( 4- cyamnwowshyilzadenzof uran- 7- yl ) - met hanesul f onam de (0. 3PgI/EPOZ03004mDI €)

in anhydrous ethanol

(20 m.) for 15 mgputes. The reaction mxture was kept

in refrigerator for 24 hr. and the solvent renoved under reduced pressure.

The solid 1 m.) and

et hyl ene di gn{uﬁg‘l&? gutﬁggévars%aﬂgﬁ)?g& }r%g’}glle%lg?tﬁ\?vg% g{a?daﬁ‘1 grE%SIlEe ?eo/&é‘gqun m xture
was heat ed taoidr éﬂietmxga’nmextﬁdt Wis wasthed dthswinepdriediashydesmwediunmnsldfate) educed
pressure. The,resultin si dye was pu\rAj_fl ed, b flash.col u

chromat ogr a

3A¢ CguEntrated prder gesfuced pressge.

heregigy ﬁ@? Rurifigd 1i’>hH~n‘(‘i’nhchl or onet hane

with 0.1 %%emm&h%gﬁmpevamm(g@pmﬁ &ﬁh%\ff?&gs@%%giﬁ éce%ate'hhydro 1

H-i m dazol

416(s 2H)

M-H 28

2-yl met hyl)

enzof uran-7 hanesu

N H [141])= ézrll{zgt’?’QW@fO (o Q%%{T@”ﬁqhﬂzﬁbﬁ@? HCH %iéirr%fg' 119.7

nmet hanesul f onam d
mmol es), arkdepHY bon di sulfl de (one drop) was mcrowaved at 140 C for 30

6 PCT/ EP03/ 03904 45 Smith creatorTM The reaction
Ad t he I‘ﬁaCtI on vessel
added tN the reaction

mnutes in a WO 03/09

m Xture was

was rinsed with nmet han

m xt ure and

ether solution wa$ r ved by decantation. The.r

e eth |am

transferr

into a large, er (11)
: &E%ﬁc m)  wets
rial et e dQt o

i nsol Yyl

flash col um chromat ography over silica gel eluting vvith 8% met hanol

10

15

20

Method A

[140] 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
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 hr 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

N-[4-(4,5-dihydro-1H-imidazol-2-ylmethyl)-benzofuran-7-yl]-methanesulfonamide

~ asasolid (0.28 g, 79%). "HNMR HCI salt (DMSO-dg) &: 3.11 (s, 3H), 3.83 (s,

25

4H), 4.16 (s, 2H), 7.24 (m, 2H), 7.38 (d, 1H, J=2.2 Hz), 8.14 (d, 1H, J=2.2 Hz).
M-+H 294,

Method B

© NH,CH,GH,NH o N

X 2L L NI,
Oy S/o N OO \J
N >s? N
H N
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 minutesina

as a solid

(0.28 §, 79%exankHp givR NHG- cmome(me@u@raﬁJ -9)- mbtl(anﬁsukﬂ'd)lamﬁie&s a(sehd 4H)

93 ot el M MRt iiile BNE2be a0 1 1 RS B N 25

ont ai ner.
purified by

The



in dichloromethane with 0.1 % concentrated anmoni um hydroxi de to give N-[4-
(4,5-di hydro-1 Himdazol -2-yl met hyl ) - benzof uran- 7-yl ] - met hanesul f onam de
as a solwdofa9rsg, 85% . Step 11 HO N Hz/Pd-C O i ~N N ~BcOHPOMS0N 10 H H
[ 1421 A mi xture of N-[4- (4, 5-di hydro- 1H4sm dazol - 2-yl net hyl ) -

benzof uran-7-yl ] - met hanesul f onam de (44 ngy, 0.13 mmoles) and 10 % Pd-C
(pinch) in seiifhadi@dol™, ma r%ﬁor?ﬁﬁitﬁx%%d&ﬂ%%feﬁ)égE&S%ﬁar‘é@b@z{keiﬁﬁ%}sUpp' ied by
a hydrogen filled balloon, at roomtenperature f days he cat al yst
was 15 r erma@@ltl@yeaqtllonwawbwaa tinsed ghithouethamol (Thd.)f Bther 609 mhbwes)ncent rat ed

o o ot e 0 B feoTal Ao B RS e b AR S
di chl or onet batginet. t TheletAeroRit6H Miall BBmdwed b dedgntitiondi TR residue was

N[ 4-(4, 5-di hydro 1H i m dazol - 2-yl met hyl ) - 2, 3- di hydr o-
benzofdr an- Puifigd b flagtiralyme 61?f8ﬁiaﬂ’§raé’§yé"’§"cﬁlh%ﬂ %hielslﬁnmthf%méhanshn fied

by 20 prepa %% e cgatonitrile:
water (0.1 f M@f 9‘@{ hg}o(;gg}c%%?eng re/élrnggle )flégt c%/glg ds were
synt hesi zed(4b+iilyailrd- Hamniddwolvd-ylabihyB-beAeafutanoiall] - mmnmmsmﬂﬁxamﬁﬁmraed
according to Efpf Er ogedure of Exanple 1 are shown in Table 1. WO 03/091236
PCT/ EP03/ 03800 (4 g5§5r ture Mass Spec. NVR H MtH 288 1H NWVR HCl salt
(DVBO-d6) Sgt 1(315 (s, 3H, 3.82 (s, 4H, 3.98 (s, 2H, OSOk:/CONC
7.20 (dd, 1 , 8.40, 2.21 Hz), 7.32 H(d, 1 H J=2.21 Hz), 7.47 (d, 1 H,

J=8.40 z), 10. 13 (s, , 10. gg (s, 1H. A H MH 02 IHINVR HO sal't
N)jH, Iz 2. 3. 14 NJ= 7.4 S NN
, 7.—3{3% , 101% LoJF 8]3, 12.0 H), 7.46 (d,

(DMBO-d6) 8:1.28 o,
. 1H, J= 2.0 Hz),

Hz), 3.82 (s, 4H), %//Q
1 H J= 8.3 Hz), 62(
10
[142] A mixture of N-[4-(4,5-dihydro-1H-1m1dazol-2-ylmethyl)-
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-imidazol-2-ylmethyl)-2,3-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 compounds prepared according to the procedure of Example 1

are shown in Table 1.



9.51 (s,
O d

7.60 (d, 1

1H, 10.35 (s,
(d, 6H, J= 6.8 Hz),

H J= 2.0 H),

9.47 (s,

N 6.8 Hz),

2H). Exanple 2 [

3.82 (s,
7. 48 (dPpCT/HHP3/B908.

2H d H M+H 316 1H NVR HO salt (DVsO-d6) 8: 1.30
3.27 (m 1H, J= S NI i
3.88 (s, w3093 7.36 (dd, 1H, J= 8.3, 2.0 Hz),
1H4¢ 10. 32 (s,

This exanple illustrates a nmethod for produci ng Conpounds of

4H),
3 Hz),
143]

Formul a |

using the synthetic schene outlined below RBRE0OR3 444 ROHRHACN

ai |l abl e

O#l. O +5 0 +5 OOR ROR6 R synthesized or comercially av

R3 HR3 R3[Strudtude 0"' 0O CN CN [Ma@8 HpeR s MR N R5 5 HR6 HR6 R6 |Step 1
O HO OH HNO3 HOT_OH NEZ]gOZL Q M+81 282504 'QNWIR HEE IﬁABbd 8: 509| [144]
To a stirri mng nitric agicg 83@2 3498 and
concentrategﬂssgb (2.3 L, 47. E( 3@) '@_ ?%

3-hydr oxy- ¢ 00 }a/ 0912€6 PCT/ HPO3/ 03904 g?ﬂ 9 mol )
drop-w se i ntaining the reaction tenper q_gzﬁ f|v<=

m nutes, tH ' ' S poured [i 48’&?&9?‘}3 granr) and

was extract

hn et hyl acet :.\fp In\/nr \

cl i M+H302 1H NMR HCl salt (DMSO-d¢) 8: 1.28
o. 40j©/\wj (t, 3H, J= 7.4 Hz), 3.14 (q, 2H, J= 7.4
S'N N Hz), 3.82 (s, 4H), 3.89 (s, 2H), 7.38
H (dd, 1H, J= 8.3, 2.0 Hz), 7.46 (d, 1H,
J=8.3 Hz), 7.62 (d, 1H, J=2.0 Hz),
9.51 (s, 1H), 10.35 (s, 2H).
ol H [M+H316 '"H NMR HCl salt (DMSO-dg) 8: 1.30
o 4oj©/\\\/ > (d, 6H, J= 6.8 Hz), 3.27 (m, 1H, J=
TN N 6.8 Hz), 3.82 (s, 4H), 3.88 (s, 2H),
H 7.36 (dd, 1H, J= 8.3, 2.0 Hz), 7.48 (d,
1H, J=8.3 Hz), 7.60 (d, 1H, J=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? R 0
4 4
R ol R “H
O\THI+ R5 O\IHI+ RS
o R® o Rr®

synthesized or
commercially available

3
R H
R N
0.0
o0 T 1 10
R N R
H R6

0
HO
\ij/“\m{ H2304 o

[144]

R4

L0
N
H

— O,
RI/S

R3
. v
CN CN
R’ H,N R®
R6
| 0]
0
0/
OLNL
|
0

Mez SO4
K,CO;

To a stirring mixture of fummg 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-

S



washed with water, dried (anhydrous magnesium sulfate), filtered and
concentrated 5 to give a crude product which was a 1:1 m xture of the
desi red nwoostizat ed product and the undesired bisnitrat edTmproziesoo4 The
crude m xture was re-dissolved in acetygne (170 nL). To the resulting

sol uti on was added potassium carbonate (20.9 g, 151.0 mmol e) and di net hyl

sul fate (10t(71umacxd](%g) g_]'ﬁ?g)njnﬁ)o (il; V\flfearﬁﬁlh&fhxn@}%tr%cig%ﬁeﬁthﬁ& d for one

hour and concentrate g orange re was was W th
wat er and ai5P °dr iAdr ﬁnelnannlapsaaheacéacttmnfrhmaine vlas pomtd gitaphushaliee (209i | i ca gel

eluting with % acet at e/ hexane. Pr act ns were concentrated
under reduc@Ba"g anéYﬁ\gtfxfrBCtﬁ‘?Wéth§ P%@é?f@% i‘hy’fh%et 13CBAldAEE IS aci d

met hyl est efy@BedawiipWaktr (d¥1e§%aﬂ1yd?<§1s@ma nédi D RulEEP Hhkred and corcehfratedH) . 3. 91
(s, 3H), 3.94 (s, 3 61 (d, "1H, J=§.5 Hz), 7.68 (d, 1H, J= 8.6 Hz). 15
Step2 1 O b BAgal emfbdt@l ichiwa® a0 :1 rixtsje (ﬁathedwimdmoeitasedst ep 7 of

475 (a, . obfotbe iR bt broduse. [ cfacine vighe giyclled ) ")

Step 3 HO Oid acetdnRCC70HRIN TO tHe rt:s&ltxﬁgs&uﬂor@vﬁs z{dﬂéa m&a@@ﬁﬁiwe as step
8 of Exanple 1. [14 NVR (CDC13 93 (s, 3H), 7.70

8
(s, 2H), 10(&W9g(KlL. émﬂ)ole)\mdoiym@z atﬂccw Emda/ ldé mol@ T8e&aciorD O \ H
TosM C 0. Npjilhite Madetu¥ed f3r Bne 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 (CDCl;) &: 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 Step 2
Py '
~o~  DIBAL-H Ojij/\oﬂ
(0 + (0N +
1 |
0 o
[145] Same procedure as step 7 of Example 1
[146] 'HNMR (CDCls) &: 1.77 (t, 1H), 2.30 (s, 3H), 3.89 (s, 3H), 4.75 (d,
2H,J= Hz), 7.33 (d, 1H, J=8.3 Hz), 7.70 (d, 1H, J=8.5 Hz).
20 - Step3
o)
HO ‘ N OH PCC HO H
oL+ s O, +
N N
o o
[147] Same procedure as step 8 of Example 1.
[148] 'H NMR (CDCl3) 8: 2.67 (s, 3H), 3.93 (s, 3H), 7.70 (s, 2H), 10.34

(s, 1H).



[ 149] Same procedure as step 9 of Exanple 1.
3.74 (s, 2H), 3.91 (s, 3H), 7.29 (d, 5 1H J=8.4 Hz), 7.70, d,

(s,

3H),

[150] 1H NMR (CDC13) S: 2.35

1H, J=8. awb3/o8ep 5 O H2/Pd-C 1O\ O, + N-- | N 11 2 POT[EPBIH39TD a

solution of (3-nethoxy-2-nethyl-4- nltrg phenyl)-acetonitrile
nmol e)

char coal
45psi for

evapor ated under reducef priess@re to give the K4

3. urs. The reaction mxture was filtered through cel
m no- 3- net hoxy- 2-

(1.03 g, 5.0
in ethanol (100 nL) was added a small amount of 10% 10 pal | adi um on
cakal,yst and the mxture hydrogenated on the Parr hydrogenator at

ite and

met hyl - phenyl ) acetoni trol e solid (0.912 g "H NMR (CDC13) S:
2.25 (s, 3H), 3.56 (s, 2 3. 7 (§,°S!§§!§t). 3.85 @ hy 6 60 (d, 1H,
J=8.1 Hz), 6.90 (d, 1PI~ =8.1 Hz). Step & QCH3} IO Py NH 2 N 31.
O\S, NI / \' N 2 H [I 52] Same procedure as’étep 6 of Exanple 1. [153] 1H
NMR (CDC13) S: 2.31 (s, 3.06 (s, 3H), 3.6% (s 2H), 3.76 (s, 20 3H)
6.98 (br, | 7.13 H J =8.4 Hz). Step 7

Et OH/ HCI W% thmzcggﬂﬁ%’%éeﬂl’regbéﬁé”f fz‘ﬁ%@—el(cﬁ N "N HH W

03/ 091236 P{IE/OHEPOB/ OBQHNMRQCDKBQ]S S35, B BAUNE 228, 39995,1 ), af 29
[155] 1H NMR HO

3H)
J=

P82 ($H, JfF%“@),do?%é,, 112‘1—-658-4'71.{98 (d, | H J=8.4 Hz), 7.24 (d,

8.4 Hz),

10

15

20

Steps
' |
0]
.. HyPdCc O -
_—_— S
Ol N
I NH,
O
[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%
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-phenyl)acetonitrile as a solid (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,
J=8.1 Hz).

Step 6
(|J § CH3|SD(;2CI c|> §
= - 05420 SN
NH, “N
[152] Same procedure as step 6 of Example 1.
[153] 'HNMR (CDCl3) 8: 2.31 (s, 3H), 3.06 (s, 3H), 3.64 (s, 2H), 3.76 (s,

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

Step 7
EtOH/HCI | u
NH,CH,CH,NH, o) N
XN
SN O/\\s N\)

e}

O\ 2
)ss7

/2

IZ O O—
T Z

nple 1.

2.19 (s, 3H), 3.07 (s, 3H), 3.69 (s,



(s, I H, 10.24 (s, 2H). MH 298. 5 [156] The follow ng representative

conpounds were synt hesized as shown above. Structure Mass Spec. NVR H M+H
284. 1H NvBoBIgY123@lt (DVBO-d6) S: 3.02 o, ,Ojc | J (s, PHI/EPBTHLS, 2H),
3.78 (s, 3H), 3.79 s NON (s, 4H, 6. 2 (dd, 1 H J=8.1 Hz, 2.0 H ( Hz),
6.89 (d, 1H J20Hz) 7.25 (d, 1 =8.1 Hz), 9.92 (b, 1 H. H MH 270

"H NVR TFA 9 76 oH), 3.84 (s, 4H),
6.76 S N (dd 1|§q‘§‘)39“?°e§§" %SEQ)IQ)S%‘%‘EP"P?SI S D 08 (s, 4 H)H)
10.11 (s, 1 tﬂs H NHH‘H&WRH{NNE&lH@Mseldé)SQVmsd@F{g&072(s2ﬁ?) 9359 0\ 1 (s,

3H), 2. 98 (S 3.81 (s % H), 10.28
(s I : H3H) W4§L§ AWHs Hd8 dalH, {Wh@)z"f&dﬂ_l&ﬁl ic) I(IZ); 93H, J= 7.3

2. 18 5 O N~2H J=7.3 Hz 3.17 (s, 2 3.69
(s "H 3H), (Zségi?“};“é)zﬁgl‘ég{??% 7.04 (d 1 L J=8.4(Hz),H)7.23 (d,
1H, J=58.4 9. 09 Ths followihg ré;ﬁes@ﬁta(iﬁe cattipountts Wetd RBthedizedB¥hbiehn sal t

(DVMSO- d6) 8: 2 95 N (s, 3H), 3.81 (s, 2H), 3.84 (s, 4H), 6.92 N (dd, 1 H,
J=8. 07, 1. 795K 7.22 (m H 2H), 8.94 (s, 1H), 10.32 (s, 2H). H MrH 270.
"H NMR TFA salt (DMBO-d6) 8: 2.98 HO D (s, 3H), 3.69 (s, 2H), 3.79 (s,
4H), 6.65 0" SO, N(dd, 1 H J=8.2 Hz, 2.1 Hz), 6.83 (d, H1 H J=2.1
Hz), 7.14 (Strugtubg J=8.2 Hz), | Mas«#Sfes, | MR H MrH 254 1H NVR HCl salt

(DVBO-d6) 8 2.99 (s, 3HH 3. B0+5284H| 'THAMR HEl safbMI0AR) 5: 3.02

OO ‘J (s, 3H), 3.75 (s, 2H), 3.78 (s, 3H), 3.79
S5y (s, 4H), 6.82 (dd, 1H, J=8.1 Hz, 2.0
H ? Hz), 6.89 (d, 1H, J=2.0 Hz), 7.25 (d,

1H, J=8.1 Hz), 9.92 (b, 1H).
H M+H270 | "HNMR TFA salt (DMSO-ds), 5: 2.96

N
\ J (s, 3H), 3.76 (s, 2H), 3.84 (s, 4H), 6.76
Ojsfo N (dd, 1H, J=1.85, 8.08), 8.78 (s, 1H),
N OH 10.05 (s, 1H), 10.11 (s, 1H).

M+H 288 | 'H NMR HCl salt (DMSO-dg) &: 2.29

H
N
X ,,0\/(>/\\(\> (s, 3H), 2.98 (s, 2H), 3.81 (s, 4H), 7.21
P N (m, 3H), 9.13 (s, 1H), 10.28 (s, 1H).

H
| H M+H 312 | 'H NMR HCI salt (DMSO-dg) 8: 1.26
0 N (t, 3H, J=7.3 Hz), 2.18 (s, 3H), 3.15 (q,
05,420 ) 2H, J=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).
| H M+H 284 | 'H NMR HCI salt (DMSO-dg) &: 2.95
0 N (s, 3H), 3.81 (s, 2H), 3.84 (s, 4H), 6.92
05420 1 (dd, 1H, J=8.07, 1.79 Hz), 7.22 (m,
d N 2H), 8.94 (s, 1H), 10.32 (s, 2H).
o H M-+H: 270. | '"H NMR TFA salt (DMSO-dg) &: 2.98
¢ j (s, 3H), 3.69 (s, 2H), 3.79 (s, 4H), 6.65
O/%Sfoj@/YN (dd, 1H, J=8.2 Hz, 2.1 Hz), 6.83 (d,
N 1H, J=2.1 Hz), 7.14 (d, 1H, J=8.2 Hz),
. 9.74 (s, 1H).
H M+H 254 | 'HNMR HCl salt (DMSO-dg) &: 2.99
00 O/\\r > (s, 3H), 3.80 (s, 4H), 3.82 (s, 2H), 7.19
AN 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:



S;,- 1 ND N(d, 1 H J=8.34), 7.35(d, 1 H J=28.34), HO985 (s, 1H,
10.28 (s, 1H). [157] The 2"d and the 6th conpounds in the table above were
synt hesi 28d 030912BBr 3 cl eavage of their correspondi ng nmet hexy/Epesnmoends as
follows: WO 03/091236 PCT/EP03/03904 5% HH O- O( \ NBBr3 N HHIJ[158]
To a suspension of the N-[4-(4,5-dihydro-|Himdazol-2-yl nethyl)-

3- net hoxy- phenyl ] net halnesul fonarp'{ de (0.2 gram O0.71 mmol) iygn anhydrous

di chl oronet hane (5 nL)oat (78 CN\vas adgggd bor onHOrj bromdeN(1 M solution in
5 nmethyl ene chloridg, 4. g, 4. mmH.—TheO(\g@c Xt ure was stored
in freezer for t\/\o/ﬁfs}y and ttheén cooled to - h€f or e quenching with

nmet hanol (10 ni). Tha{résul ting m xture was condentrated under reduced
pressure an e residque subject tqQ r rse phase, HPLC purification.
RPHPLC (YI\/C?éﬁbi pr epqum-usw on@hthe @d@%&a‘f&@éﬁ%ﬂﬂmfi%@l@@t@ﬁ%g: 1%
TFA)). The N-hdmbd-phdi nkddifblamide (0. : i

i m dazol - 2-yl net hési ?l?3yﬂ§%p%>?b%ﬂp%e?\rﬁd]er$%t2ﬁ%%%§%r}‘ {)nr%%) glear%%mg%t ai ned as
trifl uroacetdichlaemethgrd (5 ribBatney8 Ciwagdded b&oh tribtoidR (IPA sehitipn (IDVSO- d6)

b: 2.96 (s, . 3 3. : : 84 | .6.76 (dd, 1H, J= 1.85, 8.08),
8.78 (3, | H}eFﬁYiH}edg’??fgd?’ &-ﬁ@g’ 4s ﬂmﬁli-, T&%@aétmwﬁ 5 V5 SERSHBI ST 160]
Thi s exanpl gor tolial$, ahe shed daBled @6l - T801C Wf&‘élq%ﬂm%mm@ﬁnef(mm)wl a |

usi ng the Sé_ﬂt hetic schene outlined bel ow R3 R&A ORA\ ORA\ O
1'11 1 RS odhersulinganirgireyag epresnigited pydesyeducedpresyRee |Bl tharggids O O 0 |

= 0 0 S~ NyfjpiQted 3 AVER FsEBPLE Ritldaffon. 2RPEPEL (¥MC Combiprep ODS-

A column, 10-90% acetonitrile: water (0.1% TFA)). The N-[4-(4,5-dihydro-1H-

10 imidazol-2-ylmethyl)-3-hydroxy-phenyl]methanesulfonamide was obtained as
trifluroacetic acid salt (58 mg, 21.5%). |
[159] | 'HNMR 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:

20 Step 1



A\ OS03 d O 2411 0 W 03/091236 PCT/ EP0O3/03904 51 [161] To a

sol ution of (3-chloro-phenyl)acetic acid nethyl ester (5.0 g, 27.1 nmol,
comer ci awbys@avyeBé abl e) in concentrated sulfuric acid (7. PCHEPOYEDOF ol )
at 0 C was added drop-wise nitric acidsq2.52 g, 70% 28.0 mmol). After
stirring at 0 C for two hrs, the reaction m xture was poured into ice water

and was 5 exfgiacted i : | t s washed
with brine, f(f? (a%&f@%ﬁgh% | un@%ﬁ?enyggce?fcq er{r%eetggg 6'rs%?gso'n entrated
under reduc@d lpnmsls gommeTdially mﬂabia)an\mscqmnnateﬁlsatfuhg/adlﬂ §5D6 ndgl1d6n7

h t hy .over . sili | ut th. 8% t h t
vt he de Bl s idied Srore i e gyl at e, T a8 Bienat A%t or ac an
oil (2.1 g, &mg a@OdC(f&'tGJib'H?i Qhezreﬁéﬁdnqm?(l@ﬁ@Wa)s%%ﬁfekicint%%éjwﬂf’é‘ltMwéso ester

as anoil (3.2 519 . NVR (CDC13) 5:3.69 (s, 2H), (s, 3H), 7.33
(dd, B H, Je@ractqdzlntmdldﬂpmynetlmngomd orghnidg, exgradt, \8aSH22)SheCVw8h bide, dried, J=8. 4

Ctep 5 of ERmamEtssoduh st aleiah Kpdfueundgto TR hRe e £ 705,

6.72 (d, 1Hresil8 v?as plei}ied by 98sH ¢bdumh clﬂ;omh%‘@gr@pﬂ#zovex? sﬂcd"@él eluting8viftd, | H,
J=2.0 HZ) St ep seCc1 d | yridine Cl 0O\ CH2C12 O" 0 H2N SN
YO, [ §¥u thﬂaﬁ?@a}ﬁr%@éw@ agleégee@ﬁsaeéﬁ mlarppﬂ@nao-plz@ymm acid

)"
(Ga 1K o %9%1 ke ¥ dhrqift0% S50, B0 (4 Epibfo b hiriphenaddicdiia T%W 3= 5 .
Hz). 10 ester as an oil (3.2 g, 51%). 'HNMR (CDCl3) 8:3.69 (s, 2H), 3.74 (s, 3H), 7.33

(dd, 1H, J=8.4 Hz, 1.9 Hz), 7.50 (d, 1H, J=1.8 Hz), 7.87 (d, 1H, J=8.4 Hz.

Step 2
cl 0

~ SnCl, cl 0
‘0 N+ O\ —_— O\
A H,N

[162] Same procedure as step 5 of Example 1.
15 [163] 'H NMR (CDCly) 8: 3.49 (s, 2H), 3.69 (s, 3H), 6.72 (d, 1H, J=8.2
Hz), 6.98 (dd, 1H, J=8.2 Hz, 2.0 Hz), 7.18 (d, 1H, J=2.0 Hz).
Step 3
CH;S0,CI

CID/YO pyridine cl o
CH,Cl, Ox /OD/Y
HoN O ———— o
[164] Same procedure as step 6 of Example 1.
20 [165] 'H NMR (CDCl3) 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

CID/YO NH, OGN

0+ .0 2L INH)

PLiee o = P2 oo /ojO/\( )
H

/S\

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



Step 4 H 5sjINHZCHC 12N2 "N ~S, HN H 25 [166] To a solution of

trimethylalumnum (2.0 Msolution in toluene, 7.4 nL, 5.87 nmml) in toluene

(30 nmL) waie oadeliess et hyl ene di amine (0.85 nl, 12.7 WO 03/ 09L231%03/03904

PCT/ EPO3/ 03904 52 mmol) at 0 C under nptrogen. After stirring at room

tenperature for one hour - chl oro-4-net hanesul f onyl - am nophenyl ) acetic

aci d net hyl xt ure
tn'gﬁ{)lzgl u n&r gi?txa)gén "K!Fﬂn} stlmg taﬁ%ggxdtex%ggra{tng % %%th oo ((jfn

was heat ed

tri met hyl al uhiorcumnﬁéih:mesulﬁﬁyhmnidophagzlﬁdd&fhoamﬁeﬁayhmﬂ(Og g/vasszqmmbl)nued for
anot her day. Aft&rji sol vent was evapor at edeémder reduced [%essure t he
resi due tritARsaf %dttFF‘i?é?t!ﬂ}‘Imﬁ‘lt‘HSMﬂs hgated toweflpp &3 dave. Thareetion renoved

by filtrati %sarwoﬁg,@a e & bR m}ta%jlghﬁl (92 f@ﬁ&?ﬁm a’deuaﬁﬁy Oreduced

pressure, the resi was puri cofurm ograp ver
silica gel ébattngngaswontnm&%fneadwmlday nAdluecﬁdlmrmwas Iawap@ram:d tnde? ammoni um 10

hyd de t d 2- th |
pheny 1] et haHEHT PTG Budie g wttmedy! albopd aif Peindifle
re-crystal | inzRéHal tenfoved®y TRaRRtion thidigh célHeNWBe H@ﬂaté@laﬁ c&r@%té’cﬁﬁmﬁr 2.70 (s,
3H), 3.56 (s, ;&pre?’ 67 (s, 4H), 7-00 Ho J28.4 Hz, 2.2 M), 7.23

(d, | H J=peduc sspres the(rgsidugwag paified m@mpolumawo@awg{apbspvqrm s

The Synt het Fiicl Bt Tl 8% e Bl MU R PR 1 0 m BRI cony ) "B
2N /1RS H2NydrokGle t&RgivRN-REchloraEd,sidihydro-dWainidddot 2RdmhyBa H Ra ~ ~ O

00, Ol
g 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:

commercially available R R}
R* N R*
0, -0 l l -— 0.0 CN
RI/S\N R5 N RI/S\N R5
H 6 6
R R
20
Step 1
PhSCH,CN I
\’©\ -O'N"L
i
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-methyl-



R H/ RSNR~H/ RS6 6 20 Step 1 PhASCHCN O NaO Ol \ N No [169] To
a suspensi on of powdered sodi um hydroxide (5.76 g, 144.0 mol) in

anhydr ouswdiop®eoirgd sul f oxi de (14 nl) was added a m xture ofrcampes/bphs WO

03/ 091236 PCT/ EP03/03904 53 2-nitro-amggsole (2.0 nL, 14.4 mmole) and
phenyl t hi oacetonitrile (1.88 nL, 14.4 mmole) in anhydrous

dimet hy! sul hawtrglanisdtd (KoL, 114 FiERAL) A8 LA GLURRIGIRRT 8810430 C AT Ler
stirring for one hour "at room tenpe atwpe, the reaction m xture was poured
i nt o i ce watmemol¢¥ibGnhydroandinGthyisudffosilel(b4 ind) adhe réa¢Gommlixtueheaskept xt ur e was
extracted wt LGl oromet.hane. The organic | ayer was, washed with water,
Gr 1 ea (anhy P00 AL SHTCR Loy oot Al PORUTRRR N oribe RPN e

reduced presmybBured ffto i@SWAtkr @00 $)iatld WBEhpRSdMEsH Midid (4 MR theamount  of
hexanes and a small anobunt of ethyl acetate to give

( 5- methoxy- mixtrenyas extracted ovighdiehlpiometivae odhe pidapicdsye veslwashdwith g, 81

"y, 77 e tanigausiiggndiln el e dediaioec ) o ocoaur ¢

as step 5 otedusahplessuze. e fedulfihg SHHANES WASREd 3)th&: sndalll@ndisit oBtdxanés 57 (S,
2H), 3.78 (br, 2H), 3.85, . s, 3H), 6.55 %s, 1H), 6.74 is, 1H). Step 3
CH3SCPC1 0 de Hsrﬂa\ha@og}t(pﬂeﬂml geetate fg give (5-methoxy-2-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 (s, 1H), 7.73 (s, 1H).

Step 2
|
o :
N H,/Pd-C
- N 2_» \\
0.+ I:(\N
(") H,N
[170] Same procedure as step 5 of Example 2.
15 [171] 'H NMR (CDCl3) 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
|
o I
Di\\\N CH,S0,CI - 0 -
—>  0:..0 SN
H
[172] Same procedure as step 6 of Example 1.
20 [173] 'H NMR (CDCl3) 8: 2.32 (s, 3H), 3.73 (s, 2H), 3.99 (s, 3H), 7.15 (s,
1H), 7.73 (s, 1H).
Step 4
s EtOHHCI | H
~S°N — PN N

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



[172] Same procedure as step 6 of Exanple 1. 20 [173] 'H NWR (CDC13) S:
2.32 (s, 3H), 3.73 (s, 2H), 3.99 (s, 3H), 7.15 (s, 111)773(s 1 H.
Step 4 Etvoblobi®1286 H Nz~ O,. O\ N NH2CH2CH2NH2 O N i s' N | pCT/HP83/0304 / N N
[174] Same procedure as step 10 of Exampte 1. WO 03/091236 PCT/ EPO3/ 03904
54' [175] 1H NW\R HO salt (DVvsO-d6) S: 2.20 (s, 3H), 2.95 (s, 3H), 3.82 (s,

012 55 (e, S ohadan oGRS gl gt a0 (3

H, 10.19 ( 2H) . represent’ ds were
al so synt he§Hz),e31|83J$ AH), 3. 8@ B 9.10f (s, BIY-1ABWE, € HY, 888 Vs 1HAMW. 19 @pal
conpounds pr&gaiﬁg{%gordi ng to the procedure of Exanple 4 are shown in
Table 1. Sttt s Spec. NMR H M+tH 302 1H NWVR HO salt (DMVSO d6) b:
2.26 (s, C : : S H)
703 (a0, 1n o9 yving st bombil 43 45 ptheited fing oS RRR T
sal t( EWBO d@){a&pleaﬁt ﬁbbv(es AddiopgiCeniyeuldy) prefar8@adcerdiddo, th8 pedwe ofiH) , 7. 13
7% Hzﬁ,}_\%&gt(d 1 H J=6.99 NF Hz), 9.19 (s, 1H),
10 38 (s |J§’f‘ "ﬁeé A Cl salt(DVBO-d6) 6: 2.98 (s, N 3H), 3.75
(s, 3H), 3[%Gutmre 6H), 6.95 Blass Spec. 0 NMRl H, 718 (s TH, 8799 (s, 1

, 10.01 (S, N O ZH H_IViF )= O N
;?3 Hz), 3/02(gy - 7E 715 A js]‘} Bq DS%‘)“ X’[ 28'2'%H), 6.94
dd, 1H J% I%:Irm | 724 (d, 1H J=
(1.7 Hz). 8. .(,%2‘»’ 1) N&Hz)m (s, (2H ;* 3(d, é = 3HZ) 18(

g ’ Al j=8.3 Hz).
| H |M+H302 | 'HNMR HCI salt(DMSO-dg) 8: 3.02 (s,
0 \ 5 3H), 3.82 (s, 3H), 3.84 (s, 4H), 7.13 (d,
05420 N 1H J=10.75 Hz), 7.31(d 1H, J=6.99
"N F

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

M+H 314 | '"HNMR HCI salt(DMSO-dg) §: 2.98 (s,

| H
0 \ i? 3H), 3.75 (s, 3H), 3.80 (s, 6H), 6.95 (s,
0§350m 1H), 7.18 (s, 1H), 8.99 (s, 1H), 10.01 (s,
<N 0 2H).
| H |M+H298 | 'HNMR (DMSO-d¢) 8: 1.24 (t, 3H, J=
0 \ i? 7.3 Hz), 3.02(q, 2H, J= 7.3 Hz), 3.81 (s,
OQSfom 4H), 3.84 (s, SH), 6.94 (dd, 1H, J=8.1,
N 1.71 Hz), 7.24 (4, 1H, J= 8.1 Hz), 7.25
(d, 1H, J= 1.7 Hz), 8.92 (s, 1H), 10.41 (s,
2H).
Y gy |M+H318. | 'HNMR HCI salt (DMSO-dg) 8: 2.88 (s,
o N 3H), 3.55 (s, 4H), 3.62 (s, 2H), 3.75 (s,
0§S4omj 3H), 7.00 (d, 1H, J=8.5 Hz), 7.25 (d, 1H,
O\ J=8.5 Hz).

o H |M+H302 | "HNMR HCI Salt(DMSO-dg) 8: 2.26 (s,
o o () 3H), 3.05 (s, 3H), 3.83 (s, 4H), 3.91 (s,
“Ss? N 2H), 7.31 (s, 1H), 7.51 (s, 1H), 9.47 (s,
1H), 10.15 (s, 2H).
M+H318 | 'THNMR HCI salt (DMSO-dg) 8: 3.02 (s,

H
0 \ 5 3H), 3.83 (s, 4H), 3.87 (s, 3H), 4.00 (s,
05420 N 2H), 7.34 (s, 1H), 7.37 (s, 1H), 9.23 (s,
“N cl 1H), 10.20 (s, 2H).




Cl H M+H 318. 1H NVR HO salt (DVBO-d6) 6: 2.88 (s, N 3H), 3.55 (s, 4H),

3.62 (s, 2H), 3.75 (s, O 0 N3H), 7.00 (d, 1H J=8.5 Hz), 7.25 (d, | H N
J=8.5 Hz)wo@B/o#i286-H 302 ' H NVR HO Sal t (DVSO-d6) S: 2.26 @€JI/EPBIA3908. 05 (s,
3H), 3.83 (s, 4H), 3.91 (s, ~5:0 N~ 2H), 7.31 (s, 1H), 7.51 (s, 1H), 9.47
(s, N1H, 10.15 (s, 2H). H M+H 318 %M NVR HO salt (DVBO-d6) S: 3.02 (s,
O)CCCl N3H), 383 (s 4H) 387 (s 3H) 4 00 (s 0" N2H) 7 34 (s,

1H), 7.37 (Studie 9.23 (s. |[\Masg)Speeo [WMRs. 2H). WD 03/091236
PCT/ EP03/ 08904 | 55 St ruct 4 € Mask29Bpec|. 'INNRIRHGE Isal? GBMSO-BYR: BIOS (sal t

(DVBO-d6) & 2.@ T; SH), 2.96 |(3H), 3db.(s,BH)P3.79 (s,2H),3.8383 (5, S0
NJ 4H), 6. B®(s0 7.%0/(s, 1H), 8. mﬁxs,ss Nmﬁmgﬂ )(8;715#) H M
298 ' H NMR| HCI galMt{DMSO-d6)| 6: 1.38 ([ty (s, 3H),
3.81 (s, N 4HH 3183 (s, 2H), 4.09 (q, I?H 0, o\ N N Hz), 6.91
(dd, 1H, J¥ 8.22 1.81 Hz), 7.19 (m 1H). Br HM+H 332 ' H NMR HO

Sal t (DVBO 6) &3.07°(s, N imr 238 ’\l}i?HMRﬁ(ﬁ%alQ(@M§U)-d §19§)8(t3 D

2
7Lfﬁ|\/(Rdi401N 2|H) 7.79 (s, H| T)’zo .(45 (s3H|J_ g i 73( \/I+3H)

' 52 t t, Z‘%}E :
2.88 (q, JNJ 3Hz, 3.58 - 27 3 (d, |
H J:(g.S E N7, @8 (d, : %{E‘y 6@(‘1‘1%% (

H J=8. 30H m, 1),

M+H332 | 'H-NMR HCI Salt(DMSO-dg) 5: 3.07 (s,
0% ,/om 3H), 3.82 (s, 4H), 3.90 (s, 2H), 7.44 (d,

~SN 2H), 7.79 (s, 1H), 9.45 (s, 1H), 10.34 (s,
H 2H).
H | M+H 360 'H-NMR HCI salt(DMSO-dg) &: 1.20 (t,
Br N 3H, J= 7.30Hz), 2.31 (s, 3H), 2.88 ( q,
05470 g_? 2H, J= 7.3Hz), 3.58 (s, 4H), 3.62 (s, 2H),
\E 7.03 (4, 1H, J=8.30Hz), 7.18 (d, 1H,

J=8.30Hz).

: M+H 316 | 'H-NMR HCI salt(DMSO-dg) &: 1.27 (t,
i N 3H, J=7.30Hz), 2.33 (s, 3H), 3.13 (q,
05420 NIJ 2H, J=7.3Hz), 3.82 (s, 4H), 4.01 (s, 2H),

733 (s, 2H,), 9.4 (s, 1H), 10.27( s, 2H).

Example 5
[176] This example illustrates a various formulations of Compounds of
Formula I.
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.

11 Composition 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%




MrH 316 ' H-NVR HO salt (DMSO-d6) 6: 1.27 (t, c~ N 3H, J= 7.30Hz), 2.33 (s,

3H), 3.13 (q, I~ 2H J=7.3Hz), 3.82 (s, 4H), 4.01 (s, 2H), IH N 7.33 (s,
2H,), 9. Mo0(s/091kBh, 10.27( s, 2H). Exanple 5 [176] This examph®03904
illustrates a various formnulations of Conpounds of Fornula I. 5 1.

Conposition for Oral Adninistration Indfedient %w./w. Active ingredient
20.0% Lactose 79.5% Magnesium stearate 0.5%[177] The ingredients are
m xed and dilkf8nsed i rihe iegrpdiente srecapmbanadi angd gramydaied using argoluent huchmase

ca | e woul ' e 4. dai. | age.. l1l. osition,for Oal
Ad Ironfsﬁi st ra;J iﬂgeﬁ%%%@%?u@éléﬁsmr} aﬁ%ﬂ%&gnﬁergglphodﬁag%@ﬁqwl cl)l%I\?ga%esi um
stearate 0. 3PmgbOactivacompbarls wibnuipprbpridee thisiet @a¢hind. 5% PVP of in 1

olidine 1.0%W0O 03/091236 PCT/ EP03/03904 56 [178] The ingredients are
conbi ned andlgr akiamposidionderidrad AgBinigRgtiouch as et hanol . The fornul ati on

I's then drisd I formed Tto tabtets (contarmn .20 Tg ofatti ve
conpound) mgg%m; pr-gptt+ate—tabtet m\a\,hi fre—+HH &%L’dﬂn%tﬁﬁ—t—l—ﬁg—f—ef—fﬁ‘ al
Admi ni st r atiASEVESYPRH L Anpunt  Active corpound 4 F g Fumaric—acid 0.5 g
Sodi um chl Fumario agj g Methyl paraben 015 Propyl Oé;& aben Q.05 Gr_;gnul at ed
sugar 25. 5 [@odioar ehlerile (70% sol ution) 12.85 Veegul® & (Vanderbilt €o.) 1.0
g Methyl paraben 0.15¢

Propyl paraben 0.05¢g

Granulated sugar 255¢

Sorbitol (70% solution) 1285¢g

Veegum K (Vanderbilt Co.) 1.0¢g

Flavoring 0.035 ml

Colorings 0.5 mg

Distilled water g.s.to 100 ml

5 [179] The ingredients are mixed to form a suspension for oral
administration.

V. Parenteral Formulation

Ingredient % wt./wt.

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




Flavoring 0.035 mM Colorings 0.5 ng D stilled water g.s. to 100 m 5

[179] The i

ngredients are mxed to forma suspension for oral

adm ni st r&DIoem912Be/ Par ent eral Forrmul ati on | ngredi ent % w PCMEP03/#8904 Ve
0.25 Sodium Chloride s to nmake isotonic Water for injection to
100 ml [180] The active ingredient is 8/ssolved in a portion of the water

i ngr edi ent

for injec

lon. A sufficient quantity of sodiumchloride is then ad

ded with

stirring t¢

b Ingt@diendke t he sol ution isotonic. The s@rams on i s made up
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wei ght wi t |
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V.
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pas
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etnh antt— M Xet— 0T otrl'
fal

J

CT 1T v LA L=
HPAAPFM3/ 091236 PCT/ EP03/.03904 57 %ldgr edi en

~

Active com

hBropyl paraben  San 60 2 Tween 60 2 MneOd5 oil 5 Petrola

um 10

Met hyl par 4

W [BHA (butHatePhpdrpky paisalben 0. 05 BHA (buthldlat ed h drox ani

50l e)

0.01 Watern

VWater 100 g.s. 100

10

15

20

25

[182] All of the ingredients, except water, are combined and heated to
about 60°C with stirring. A sufficient quantity of water at about 60°C is then
added with vigorous stirring to emulsify the ingredients, and water then added q.s.
about 100 g.

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,
microcrystalline cellulose, sodium carboxymethylcellulose, dextrose, and the like.
Hydrochloric acid may be added to adjust pH. The nasal spray formulations may
be delivered via a nasal spray metered pump typically delivering about 50-100
microliters of formulation per actuation. A typical dosing schedule is 2-4 sprays
every 4-12 hours.

Example 6

[184] This example illustrates a functional assay which can be used to
determine a4/ agonist activity of Compounds of Formula I.

[185] The activity of compounds of this invention in vitro was examined
using fluorescent dye determination of intracellular calcium concentrations.
Fluo-3 loaded cell preparation:

[186] Chinese hamster ovary cells CHO-K1 expressing the alpha 1A

adrenoceptors (clone 13) are washed 4 times (approx. 300 uL/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 uM ascorbic
acid), with a final volume of 150 pL/well. Cells are loaded with 50 pL/well of 8
uM Fluo-3 AM (Molecular Probes, Eugene, OR), for a final concentration of 2 uM



[182] Al of the ingredients, except water, are conbined and heated to
about 60C with stirring. A sufficient quantity of water at about 60C is
then added oswein3ei gorous stirring to enul sify the ingredipemEpp3/aat wat er
then added gq.s. about 100 g. 5 VII. Nasal Spray Fornul ations [183] Several
aqueous suspensions containing fromabd8t 0.025-0.5 percent active

conpound are prepared as nasal spray fornul ations. The fornulations
optional |y EbiorhAM.i Galds are hanrigeubdtedfos6Gmishatad °Ct diollewingxys loading,

m crocrystal l.ine cell ul ose odi u r.box t ulose, . dextrose, and
the like. 16°¢Vd? W@Fhegrfwnﬁ%&ap%;%@ﬁ“%ﬁﬁﬁt@ﬁ‘mi’{“hg‘i-i‘.”mfﬁglxnﬁ sal spray
fornmul ationg Hiﬁi/eoftigogi'/ ygred via a nasal spray metered punp typically
delivering aBout 50-100 mecroliters of formnulation per actuation. A

typi cal dosugonistcAssaul e is 2-4 sprays ‘every 4-12 hours. Exanple 6 15 [ 184]
Thi s eg;arrpl i H lustrates a functional, assa ich.can be used to determ ne
goni 1873

al A/ L cti vi t y CSCOBRIPRY SR CORPPIRA and referancs compaund e (i o

corrpou_nds _Ofin &M&ﬂlﬁ&@?é?@ﬁt birv¥d b Qacﬁ@ﬁat@%ﬁﬂiaﬁﬁﬁ_l aééﬁy Behdkhisalogscent dye
determ nation of intracefll Lf| ar calciumconcentrations. Fluo-3 | oaded cell

pr epar at i onran2e of 168M &nl e foraask epmpeundy Adk¢dnepaBids ate disspived i ng t he
alpha 1A a C or | one,. 13) .are d times (approx. 300

tL/ wel 1) mﬁlﬁ%ﬁ‘?ﬁémﬁéﬂ%ﬁ@nﬁ%@% B’i%ﬁip‘rebé%‘%&r (FLIPR) buffer (Hank's
buffered sal[i88 sol ut iToB assabBRR is pladdWliCae FZIPR hotibhtidrRiiambés ndeM
probenecid, 100 M ascorbic acid), with a final volume of 150 iL/weI | .

Cel | slGir e | bawsdige fueressmoymeaniremet (grepstiovert88qm andemigsioa @ 154P-52P obes,
E , OR £i : t - .03/ InEP03/ 03904
Eugene, O a0 Re 115 ERRERRN 0Bl 0 P O848 BET O3] 0360

| oadi ng, cetdcHomissstavtesingith the taddiion 8PP [hMvelI3@O4 4 findl | doncenitratio lolf RISt buf f er
with a final volunme of 150 .tL/well, Agoni st Assay 5 [187] Test conpound,
control comngeutel enrgfereice ﬁ@m@eur&ﬁﬁlxﬂmd?c‘cam theragpnis plaigiia draassayquete 1o 8- poi nt

.\ i i f 1004 M
1011 M Tor haaahittionefa. AoRSam RSt B P05l 08580 a 10 m

and sesi al | ynteivalst Gthen b febdRFadaitidredf.5 NM88donTyren 8PSy welldteen 5 pl aced in
t he FLI PR i ncubation chanber and a
concentration ionomycin plate) is added to the assay plate. Fluorescence is
measured for 30 sec at 1 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 ionomycin response or other unit as determined by the investigator.
Statistics
25 [190] For test compound, control compound (Norepinephrine (NE)
bitartrate), and reference compound, the concentration producing a 50% increase in
control response (ECsp) is determined using iterative curve-fitting methods. Excel
spreadsheet or Kaleidagraph software are used to fit data to the general logistic
function (E = B + Emax - 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). ECsy values and maxima (Emax) for each

curve can be estimated objectively using this software.



10 basel i ne fluorescence neasurenent (excitation @488 nmand em ssion @
510-570 nm is obtained (15 sec interval). An experinental run is then
comencedvODB@912Beaction is started with the addition of POT/HEPhi/e#bd (at 4x
final concentration) of test, «control, or reference conpound solution from
the agonist plate to the assay plate t89 all 96 wells sinultaneously.

Fl uorescence is neasured for 120 sec at 1 sec 15 intervals. Then, a second
addi ti on of [¥¥1p. M i ondmyddition; B¢ intrinsid activisgy(ch ix detemmioedht Intinsoractigitpnyci n
plate) is added to the assay plate. Flugrescence.i asured for 30 sec at
D cec i nt er {xelined ey the R HBEPosLodE aBRta Aaged W RE ANt ur o,

Measur ement gespéikeltd 8 Hill Esnise asthadrrtish Phédathe reQPRANFOP tHekdGipRARRNIsN peak
fluorescence) in each well follow ng addition of agonist (test, control

and r ef er enths)full agonistie definedds Norepinephrias (NEx bisartraty (mntwokpr essed as raw CFU
(Corrected rescenge Unifs). .as _a % maxinum jen LN nse or ot her
unit ds det *dr%?ned by Sﬁlgeﬁ\?}%@talngaggﬁst.ls a§f)5’l&$gﬂt§‘§9g§ﬁf férﬁﬁg(%rg%r t est
conmpound, Cedtpbide gedtgrabas(blorf tiat ofmdtepinephrNEwithal pRCHsREE) , and reference
conpound, the concentration producing a 50%.i ncrease in control response
(EC50) is dét®Bimi ned staigr rapegsshtatiee eqmpainds of the invieptioners shewe e

spr eadsheet bglro“KaI ei dagraph software are used to fit data to the general

|l ogistic function (E =B + Emax ' AnH/ AnH + EC50nH), where B is the
corrected baseline 30 fluorescence units (defined as zero), Ais the

Con eI o NET TSt e IO  PAlTRECS) IO ATRIRT T ned Lo
Unlty). ECHO—Fralves—ahad—rrad-ae e O eac €t eaft—be—est+i nat ed
objectively usifig thjs sgftvvare. WG 6%7091236 PCT/ EEI\Q&% 03904 59|[191] In
addition, the intrinsic g N is determned. Intrinsic activity 1is
defined as|the maxi numrse se NO fest agonist divided by the maxi num
response to a full agoni $t acting through the sane receptor. For |these
experinents, té&e full agop i sndeb.nded as Norepijegdhri ne (NE) [bitartrate
(control). |5 [192] Asodsed rei@_?an agoni st is a gonpound that elicits a
maxi mal  response greaten tHan®50% pf that of norepinephrine with a
pEC50>5. 5. {[193] Data for representiative conpounds {of the |nvention are
shown bel ow. Bpd. No. ucture CHESZA-13 EC50 CHO6bA-13 1A 2|1 6.77
0.92 ON o 8
0520 \ 7
PN N
H
13 ol 1618 0.16
Oés’::mj
o
25 | 712 . 0.81
(¢} N
Ojsfgmj
H
22 | 6.16 0.27
0 N
Os ’/Om_?
/S\N N
I
Example 7
10 [194] This example illustrates an assay for determining o4, -adrenoceptor

activity of Compounds of Formula I.

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

In Vitro



j~ NSS\N H 6 N6.46 0.43 ~s, NON H186.520.65 , ONN ' H13 C1L N
6.18 0.16 O SN/ NH25 ~ 7.12 0.81 N S'0O XX~ NH22 16.16 0.27 ONO,
S"0 ): X Nyoostosnearmpl e 7 10 [194] This exanple illustrates pam/Erezespod or
determ ning ale -adrenoceptor activity of Conpounds of Fornula I. [195]
Conpounds used in this exanple were fréfh Sigma Chenmical Co., St. Louis,
MO, U S. A) unless specified otherwise. In Vitro WO 03/091236

PCT/ EPO3/ 03¢18%] 60 [ 1d¥6de whiteNemi Z@lanéwa@tal(&ﬁcﬁ kg)end SpragieDawley) and

o aader (rabi (0500 @377 Ratied ] CoF MPRatSL e TN o

di ssected awea (r acmggvetré feRldREd, WirBneddk d6RE@ wad d@sm&i\m@d alid 6bsies szeﬂeut l on (mv

NaCl, 118.5; Na 25; dextrose, 5. 5 KCI Cadl 2, MgS™4, 1.2 and
KH2 po4 1. gplac@)gw)qyger(am;l Krebp’ solution (mM: NaCl, 118 5 NaHCO3, 25; dextrose, 5:
5 KCl, 4.8; CaCly, 2.5; MgSOq, 1.2 and KH;POy4, 1.2). Cocaine (30 uM),

corticosterone (30 pM), ascorbic acid (100 pM), indomethacin (10 uM) and
propranolol (1 uM) were added to the Krebs’ solution to block neuronal uptake,
extraneuronal uptake, auto-oxidation of catecholamines, prostanoid synthesis, beta-
adrenoceptors, respectively. The a,-adrenoceptor antagonist idazoxan (0.3 pM,

10 Research Biochemicals, Inc., Natick, MA, U.S.A.) and the calcium channel
antagonist nitrendipine (1 uM, Research Biochemico International, Natick, MA,
U.S.A.) were added the Krebs’ solution for rabbit and rat experiments, respectively.
Strips of bladder neck (rabbit) approximately 0.8-1.2 ¢cm in length and 2-3 mm in
width and aortic rings (2-4 per rat) approximately 3 mm in width, cut as near the

15 heart as possible, were suspended in water-jacketed tissue baths at a resting tension
of 1. Tissues were maintained at 34 °C and bubbled continuously with an
oxygen/carbon dioxide mixture.
[197] Tissues were primed with norepinephrine (10 uM) 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 (pECs) 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



corticosterone (30 M, ascorbic acid (100 M, indonethacin (10 M and
propranolol (1 M were added to the Krebs' solution to bl ock neuronal

upt ake, w®tsamesd onal uptake, auto-oxidation of catechol aoirmPs3/o3900st anoi d
synt hesis, beta- adrenoceptors, respectively. The a2-adrenoceptor

ant agoni st i dazoxan (0.3 M 10 Researc®lBi ochemicals, Inc., Natick, M

U.S. A ) and the cal ciumchannel antagonist nitrendipine (1 M Research

Bi ocheni co ¢atheterized; withna balieonitipped mxthral gagheter)(Phel08 tahingdwithéhekr ebs’

olution fo bhit and r r i ent espectively. Stri of bl adder
cock (1 abbi PyidRHeing iRt « BROLARL Bral LFERTERICHRNY., S TIPS Ol Gt Ao
aortic ri n9§2(X0£|-4 per FoRdwingRIecovenBpediod, nifmals werdfitbtrimested with Gadd t he 15

heart as possible, were suspended in water jacketed tissue baths at a
resting tenBlessire gansgucers épsﬁé@)\faemw% taegiHeastguments PowerdapdaB| ed
cont i nuousl y | LQXHde: M re | es were
pri mecrjsu W t hx% rlsté%?rﬁ%ﬁ eﬁ(' ngﬁ%vl%%%q%gk@\ggﬁgﬁﬁggﬁ dBt(B]e h&sﬁﬁeeésan%g ore

const ruct i ngmadebhfifd (316mg/iaL i \nel/kpo icailihe Jivas admidigered imrazéhouslygpv.pephri ne.
Ti ssues were then washed for 60 m nutes before constructin second

: a
concent r at i Ockupdied and Fyeaty grnitesdater. {epsppainds Wﬁ@owb@tqogﬁ »8/%8r bduci ng
the hal f maxipal:.r ) : i L QSL.C.: Lviety: (relative to
nor epi nephr ?dr%g? %ﬁ‘/e%%%@r é‘gg@%&dﬂﬂ glss{ePe(;%r' Igé%%g)g%ed%@%wrse%lp (el{seent ative
conpounds ointédvelspr afertas¢lineendre cnestarl shete tAaning erelof thiRegupesmentatheve

compounds 25 of the invention showed activity i.n thjs gssay Exampl e 8
[ 198] luth; s BERipIETS ?qﬂe?glﬁe&%aénmprdaﬁ%o{m@y@ﬂw ﬁ%iwa?l-‘p}o{t\%cm. [199] In
prepar ati onof QE4 &S Gefeoarrtdd G aBE ApprbvaPbPieR HBE BiAERAL M itGAGhal Shaved
and adm ni sPered hydration fluids. "The tenoral vein and artery were then 30

i sol at ed andnigzahQateaanddisé Gontrhigeadni ni strati on of test conpounds and the
measur enent bl ood essur.e, r ctivel ol L. owi ng_| aparotony, the
ureters V\BI[@{]i]SM ate ,asejlé)ﬁm%xgeggxpagmfsw? g[}ll}{i[apc}g)&an gialﬁjpx&sw% was

i sol at ed angMP)Qwrd8diddMefed (HeRkAn B AMim8 pefdd bRURIHgZIDLe¥drids bafopal | oon

ti pped urethral catheter (PE-100 tubing), wth the balloon being placed at

a | evll j useaghrdnst phvehigde phtespigsinoupd meas afmgojtered) Comipagndeifastvaery peri od,
ani mal s were._i r t i oul d . J n .

connected t alﬁﬁl%%ﬂ%g?%rlﬁ%nméﬁﬁbﬁgp g%%‘?égcﬁ%%ge%%%%?éﬁt% &%ﬁ%}éés:l‘%gﬁe)%f ter a
60- m nut e staRbbumkaDdingaistedel (pbiteloposalié)y FUPGMIMNAP chivigde iducedeby 316

g/ kg, 1 m/kg, in saline,) was adm_ni stered int r,avenou,slg/ (i . v‘.la%. One
hundr ed and theesitopmporpdsakere salgplated by sybirepding theitrespactve baselingoveluesny/ kg, 1

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

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

control data.



m/kg, in 5 DVBO, i.v.) were adm nistered. Doses were given at 15-mnute
intervals or after baseline were re-established. At the end of the
experi merwo oshe12i® rabbits were euthani zed by an over dosepafi/gresioobar bi t al
sodium (i.v.). Al procedures were carried out after approval by the Roche
Bi osci ence Institutional animal Care &d use Conmittee. [201] Baseline
intraurethral pressure (1UP) and nean arterial pressure (MAP) were

cal cul ated as the nmean of the time pELAMMSoccurring 30 seconds before 15
each dose of vehicle or test compound was adm ni stered. Conpound effect was
cal cul ated as the neap of th I i urring 20 seconds after
vehicle or test conpéUnd %a%ngﬁﬁﬁﬁgg gﬁgggggbst dose value). 1UP and MAP
changes induced by the test conpounds gher g!tal cul ated by subtracting their
respective baseline val ues fron1£he past - dose Nal ues. 20 [202] For

statistical analysis, the treat gFrouRs” Wwegeconpared with respect to
| UP or MAP, by anal ysis of vari e. npari sons of the treatnent
groups to the vehicle groups ~r:o- Ye her's LSD test with
Bonferroni's adjustnent, if the ov%\; all|sdi fference was not significant. To
estimate the ED50, the % positive control was first cal culated for each
ani mal , theg h&%d&%&aﬂgaé&ptabmalmta;ﬁ@umgtﬂwedﬂas estimated by fitting a
si gnoi dal m)gel to the % positive control data. W 03/091236

PCT/ EF03/ 03904 62 CLAMRSInN]. A conmpound of the fornula: 3 14 RAH /P |

RLI'IS-I \ RS 2 6 a pharmge { I @ SH7 .prodrug thereof,
5 wherein Rl is al kyl or &%%%lk%éﬁggc{%ﬁg%haﬁg ﬁgﬂaifg 1£)i ndependent |y
hydrogen or al kyl; R2 is hydrogémependehily hydregehoradlkf33, R4, R5, and R6 is

i ndependent |y hydrogen, halhbde, 10 al k}/I -OR9 (where R9 is hydrogen,
al kyl, a hydroxy R” 1s 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'? is independently hydrogen, alkyl, or a
15 | nitrogen protecting group), 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
R is hydrogen, lower alkyl or —OR'®, where R"* is

20 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®, R*, R® and R® is independently hydrogen, halide,

alkyl, -OR® (where R’ is hydrogen or alkyl), provided
R3, R*, R® and R® are not all simultaneously alkyl; or
R? and R* together with atoms to which they are
attached to form heterocyclyl or heteroaryl; and



protecting group, or cycloal kylal kyl), -SR10 (where R10 is hydrogen or

al kyl ), or NRL1R12 (where each of R' and R12 is independently hydrogen,

al kyl, orwe 02/691mnBé¢ r ogen protecting group), provided R3, ReCTRPp3/e3904 R6 are
not all simultaneously alkyl; or R3 and R4 together with atons to which
they are attached to form heterocyclyb3 heteroaryl, or cycloal kyl; and Rl4
i s hydrogen, |ower alkyl or -ORl5, where R15 is 20 hydrogen | oner al kyl,

or a hydroxy protecting grRUps hyd?rogeh bovepalkytlorlsydrdxyi.ned in claim 1
wherein: Rl is alkyl; R2 is hydrogen or alkyl; 25 each of R3, R4, R5 and R6
i s independently hydrogen, hal i de, al kyl, - OR9 (where R9 is hydrogen or

al kyl), provided R3, R4, R5 and R6 are not all sinultaneously alkyl; or

R3 and R4 together w gh at UHEcéBpaMdERcérary 18 CRaimAl bPF Rakrdi® R OisM

het er ocycl yl or heteroaryl; and 6\0 03/ 091236 PCT/ EP03/'03904 63 R14 is

hydr ogen, | Bydsegdt kyl or hydr oxy. 3. The conpound according to Claim1 or
2, wherein R14 is hydrogen. 5 4. The conpound according to any one of

cl ai 1-3, wherein 1is I onpound
according to C aim4, anher grﬁlr:rg%p?@{dgjec ﬂg{}o a@ﬂg{’ﬁ %ﬂh}séf? @oégsrﬁstr ng of
met hyl , et hRl js aky, pm&pab)pjdwer&lky]’.he conpound according to CI aim4 or 5,
wherein R2 is 10 hydrogen. 7. The corrpound accordi ng to any one of clains
1 and 3-6 as |ong as they go not fer tdo cl ?# er.ein. eagqh f R7 and
R8 is independently ydr od ﬁc‘?ﬁ‘p fgFordge ¢ ealtno hgn C§ to any
one of cl ai Fsmlthd ebrogglghn RaEl, &hyR3nd Bprofpl. and R6 is independently
hydr ogen, hg]ér de, grd’r‘r? , glgf OR9, ﬂ erg RO |Fs) El}:‘drogen al kyl, a hydroxy
protecting group, or cycI oaI kyl al kyl ; or R3 and R4 together with atons to
which they are attachéd toTheepmpesnsraseqrding to Claimed emd.ywherein R*és/cl oal kyl .

10 hydrogen.

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 (a) R? is methoxy, and R*, R®, and R® are hydrogen;

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

(c) R? is methyl, R® is chloro, and R* and R® are hydrogen;

(d R? is chloro, R* is methoxy, and R’ and R are hydrogen;



9. The conpound according to any one of clainms 1-8, wherein 20 at |east
one of R3, R4, R5, and R6 is alkyl, halide, or -OR9. 10. The conpound
accor di ngwoosampe3eone of clainms 1-9, wherein at |east onePcfi/ER83/0844 R5,
and R6 is brono, chloro, fluoro, methoxy, ethoxy, nmethyl, and hydroxy. 11.
The conpound according to any one of cbéins 1-10, wherein 25 (a) R3 is
met hoxy, and R4, R5, and R6_are hydrogen; (b) R3 is nethyl, R6 is nethoxy,
and R4 and R5 are hyd(@genR® ismthA3R* $s chddroyand RbaridsR tark hydrogemd R4 and R5

are hydrogen; (d) R3 is cphkoro,. R4 s nethoxy, d RS an are hydrogen;
WD 03/ 091236 PCT/ EPOSﬂé)SQOE‘ ‘%&%@)%‘F‘E@Wﬁ@ﬁ&di a&?ﬂh@?‘%&‘mand R5 and
R6 are hydrogen; (f) (33 i R*{Rdibth, addRY R AR RO hydRsheRS and R6 are
hydrogen; (g) R4 is chloro, and R3, R5 gnd R6 are "hydfogen; (h) R4 is

met hoxy, and R3, R5, @nd RB imeethoxly,egéR’, B, @ng RRare hydmegenyl , R6 is brono,
and R4 and R5 are hydr.ogenys. (] kS_brono 418 t hox and R5 and R6
are hydrogen; (k) RSEISS n&mgthgi& éslbrpg%?ncgﬁd%ﬁgga%fog%, hydr ogen;
or (1) R4 is brono, gﬂd R&} iFromdRRE métBoty drh@BEAnd Rf afeHydREehs et hoxy,

and R4, R5 and R6 are hydrogen. 10 12. The cgﬁ)o nd agccording to any one of
claims 1-10 wherein; (g5 i B ifemetbyly Raigbmeo, mad RRand B are hydrogemeorconpound

according to C aim8, ](lglperR}kﬁglﬁlgﬁ@n&@ﬁ;gn%g?:%epw&%ea g to whi ch t hey

are attached to form any dro r . 15 14. The
conpound accordi ng to(f) ai R’ ikthostyered R*, RS andR%Rde hydrggérher with atons to

whi ch they are attach to_formfuranyl qr dihydrofuranyl. 15  The
conpotthd accor di ng to?g} ai F#‘QQPIBPO ACeIriag tg-anyjopg of glpims §-1Q\whgheinis 1 \

RI/ RNR 26 or 26 20 1R iA,cABRPRid RORICRARM SI NQ:

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 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:
(a) a therapeutically effective amount of a compound of any one
of claims 1-15; and

(b) a pharmaceutically 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:



(a) a therapeutically effective amount of a conmpound of any one of clains
1-15; and (b) a pharmaceutically acceptable carrier. 17. A process for

pr oduci ngwe ososreand as cl aimed in any one 25 of clainms Pcr@®rPdbomad d

met hod conprising contacting a nitrile compound of the fornmula: WO

03/ 091236 PCT/EP03/03904 65 3 14 "N BS~/ RS 2 6 with ethylene dianne.
18. A process for producing a conpound as clainmed in any one of clains

1- 15 said process conprising contactinggr R'$t er conpound of the 5 fornula:
R314 R4 R3 R/ / RS ~2 6 with erhyl € di ami ne in the presence of a
trial kylalum num 19. The processQgf ( 18N wherein the trial kyl al um num
is trinmethylalumnumor triethylabumn 20. A conpound as clained in
any one of claims 1 to 15 whenever fpregared according to a process as
claimed in any one of clainms 17 to 19. 1. A conpound as clainmed in any
one of cl ai mithkethiylendMdiagine. 15 nedi cament. 22. A nethod for treating a

di sease state selected fromthe groups consisting of urge incontinence,
stress incontinence, qgerflaowotdds Qitpro®iREg a cd depalaimécRnnyasce,

sexual dysfunction, nasal congestion, and CNS disorders selected fromthe
group depr eSEflaims kR isaie procgesomnrisingscontacting an pgtertromaonnd of g def i ci enci es
in attentiv ,.and cognition, eating disorders, obesity, bulima and
anorexl a, sald nethod conprising adm nistering to a patient in need of such
treatment a therapeutically effective arburg of a conpound of any one of

cl ai ns

with ethylene diamine in the presence of a trialkylaluminum.

19.  The process of Claim 18, wherein the trialkylaluminum is
trimethylaluminum or triethylaluminum.
10
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. A method for treating a disease state 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, Alzheimer's,

20 deficiencies in attentiveness and cognition, eating disorders, obesity, bulimia and
anorexia, said method comprising administering to a patient in need of such
treatment a therapeutically effective amount of a compound of any one of claims
1-15.

23.  The method of claim 22 wherein the disease state comprises

25 urinary incontinence.



1-15. 23. The nethod of claim 22 wherein the disease state conprises 25
urinary incontinence. WO 03/091236 PCT/ EP03/03904 66 24. The net hod of

Cl ai m 23,wohenei2ss t he di sorder is stress incontinence. 2BCT/Hre3/esotrod of
Claim 23, wherein the disorder is urge 5 incontinence. 26. The nethod of
claim 22 wherein the disorder is nasal 66congestion. 27. The nethod of Caim
26, wherein the disorder is sinusitis or otitis. 10 28. The net hod of
claim?22 wherein the disorder is sexual dysfunction. 29. Use of a conpound
as claimed is any one of clainms 1-15 for the preparation of a nmedi canent

for the treatnent of di sease gs .defi,ned,j n,an ne,. 15 of clains 22-28.
30. The invention as 2‘érei %F}?ﬁ’é’do"gsd&?‘f’b d.Wheré{n%e tisorder 35 stfesS

incontinence.

25.  The method of Claim 23, wherein the disorder is urge

5 incontinence.
26. The method of claim 22 wherein the disorder is nasal
congestion.
27. The method of Claim 26, wherein the disorder is sinusitis or
otitis.
10 28. The method of claim 22 wherein the disorder is sexual
dysfunction.

29.  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 as defined in any one
15 of claims 22-28.

30. The invention as hereinbefore described.

o* % %k



