;e3eHHt Rh6TN12 MAY 2004 Phenyl =Ayd Am nophenyl - Al | ~yl sul f onam qez, MAYAYHG’"
Urea Derivatives" 5 This invention relates to various 2-im dazoli ne,
2-oxazol ine, 2-thiazoline, and 4-im dazol e derivatives of nethyl phenyl,

met hoxyphenyl, and am nophenyl al kyl sul fonam des and ureas, and their use

in the treatnent of various disease stalt es) such as urinary e,
nasal congestion, priapism depression;~ anxiety, denentia, H@mﬂmmawm,m

Al zheimer's, deficiencies in attentiveness and cognition) a

di sorders such as obesity, bulima, and anorexia . Urinary |nconislence The
| ower urinary tract consists of the urinary bl adder and urethra. Nornal

| ower urinary tract function requires a coordinated rel axation of the

bl adder ( detrusor 15 nuscle) and increase in urethral snmooth nuscle tone

during bl adder figyin¢,EN%nBH0pcyRAIRIsTdIsnide MAGH WY dal DBYivativescont r ast,
requi res a coor diﬂr#a#@%%@n%%@ct%ri"ydf“‘?%% ‘detrusor and rel axation of

urethral snmooth nuscle. This coordination is achieved b%/ t?e integration of
af ferent §sensor yyhigriavastiperelates (pupiiprpiideraliee. SPmAsale iRzl &mt i c)
nerve act | vi &y iRl dh A DR ca it ahy1BREhyRIFRBREAL A CANDAIBIrGBRErSI 5. 20

I ncontinence is a condition characterized by the involuntary | oss o{turine,
whi ch is obj akyisviédnamidemand veasiseand theirsispéi Wedresgreaof ¥/ GATF S1ates,
problem Stafed si ] iaence &gé tisn.f dihgiepriskidhearidety,he

bl adder and/%)‘r'cdrl%gegm% H{rcgﬁﬁrggd\fgfk prlép Ig3} 'oérg\?hen t he coordi nat|on of
their functi oesehta,dehéibt, iNzheirer'si defisarionst e @ttentivengss aid segadion: @ faNBi on
Anmericans suffer from, ncont i . [ preval ence of incontinence is
t wo- f ol d i gﬂ'éf’rqeﬁs F%%?segges\kﬁo?ﬂf“ﬁﬂ%\%eag‘t@fai nci dence in postnenopausal
wonen, it also affects males. Uinary incontinence can be classified into

four basic t‘ip.es. I30 l{rn%% i nconti nence (detrusor instability) is the o
i nvol untary +9 & “Gssociated with a strong urge to void. This type
of incontinence i Sheheweesinary vhctebhsists cdtheowrinaac biadeer@ndhyelbras N ve
detrusor nusgcle. T

i nappr opri at Vbeét“\”hg rt?%:cgﬁﬁcﬁ\é\% tfegwggé%g%?{\dé&\égéé%gé%aﬁbﬁ u tﬁ%%\‘(ﬁgggétmsor
15 muscle) and increase in urethral smooth muscle tone during bladder filling. The
expulsion of urine (micturition), in contrast, requires a coordinated contraction of the
detrusor and relaxation of urethral smooth muscle. This coordination is achieved by
the integration of afferent (sensory) and efferent (parasympathetic, sympathetic, and
somatic) nerve activity in both the central and periphér’alhnervous centers.

20
Incontinence is a condition characterized by the involuntary loss of urine,

which is objectively demenstrable. It is both a social and hygienic problem. Stated
simply, incontinence results from the failure ot the bladder and/or the urethra to work
properly, or when the coordination of their functions is defective. It is estimated that
25  at least ten million Americans suffer from incontinence. While the prevalence of
incontinence is two-fold higher in females, with the greatest incidence in

postmenopausal women, it also affects males.

Urinary incontinence can be classified into four basic types.
30 '
Urge incontinence (detrusor instability) is the involuntary loss of urine
associated with a strong urge to void. This type of incontinence is the result of either
an overactive or hypersensitive detrusor muscle. The patient with detrusor

overactivity experiences inappropriate detrusor contractions and increases in

AT
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intravesical pressure during bladder filling. Detrusor instability 17 MAY 2004
resulting froma hypersensitive detrusor (detrusor hyperreflexia) is nopst
often associated with a neurol ogi cal disorder. 5 Genuine stress

i ncontinence (outlet inconpetence) is the&€4nvoluntary |oss of urine
occurring when increases in infra-abdom nal pressure cause a rise in

i ntravesi cahyplaalRsaid alimXseaws filihg. Desist artabilnf fesueidghivnuaet hr al

cl osure nechani snms. Stress incontinent egi@iodes can resul.tt frqmanormal
activities hyoerseasitiyagersagidetBerymyRefrefls i AgSt CHER ARFEAEI VN A, “sever e
stress inc ' Ritdigt s, 10 standing or wal king. Physiol ogically)
stress incg%wﬂgﬁg%l |sr&(;%‘?'t en characterized by a descensus of the bl adder
neck and funneling of the bladder outlet. This type of incontinence is nost
common ip mul tiparou n | BRdeibagsNatndRloMaEY, 16880cause

| oss of the vesi@% ‘ﬁ? %f?éagf% ‘%Cr?g’ﬁ%&{ac%g@%%ﬁée 8 the),ext er nal ..Wsphi ncter.
Hor nonal changescasmgaitehdttreadel imtrepddominzbpreaxde saLSe @ NeRIs 15
condition. Overflow incontinence i I ok d4&dupe resul ting
from a veakTHR(GHRRLPTesHure W@Fﬁ?’t%ge?d;ﬁtﬁgrréeﬁ%%%h%eﬁééeq dr))ﬁg%r to transmit
appropri at enskigdirss. ( SEasioontingre Rpisheéedtadeeult fremingithal aolivities syeh as

i nconti nent episodes are characterized by frequ . ; b us

dri bbl i ng olﬁugﬁﬂ'ngrecoaﬁamﬂ,rﬁé@ﬁﬁr’%teé‘ewseuﬁ%ﬁ%%%’seg? %Fésx?i’?‘%??‘ﬁﬁ‘% ulrt{‘g"t‘*?bnm

i ncont i RENCHankiRg 6PRhKAR Fhosibldgichlpesesf intantioatdenenten degreciebzed Bbhave, is
not defined by an underlying physiol ogical sfunction i , | adder or
uret hra. Thiiesoegpies ofithe Redinseheaad i%%rawwe%fq@{%@?ﬁﬁ?fo?“@ﬁ{- g?@gﬁlggs&of urine
resul ting fromes stchnbaehRfonas rifparaserbr@bissipragnanegacavagina (e. g. ,
diuretics, nuscarinic agents, or alpha,-adrenoceptor a tﬁgonltsts?, or
psychi at ri cdgiveb eanscasige lpsas! Hepiesisaprghiralargleianddanade 185 REEIH nence
depends upop the !y d $kociThedtiit hemdpalye amydxataeantthisence,

phar macot he?%%@ﬁ?é kﬁ%rgﬁ'ﬂglfc?wg}é g|£ve ioﬁl tehe treat r?ent of yurge 30 inconti nence.
A vari ety otomditormacol ogi cal agents such as anticholinergics, snoboth muscle
rel axants, cal cium channel antagoni sts, and beta-adrenoceptor agonists are
used to decrease the contractility of the bladder. Sone patients appear to
benefit from est Cagdowipastinemeiaas idlvolotam iosa RHUIISSUI0 G HPEY R WERT or

agoni sts. These agents, e F etk hsAfitapBlodriB® digvas (Rhséiye
urethra to Bﬁ%?seoégéﬂ@%&@%%ﬁ%@&%@%&% and%gr evag?t p:rhe I%gs gf urine. 12
MAY Z004 - 3wMehthd bladuetes @il e Overflewsntantioentienisndes emrceeaqterzgfdy IEeHAN

phar macol ogi cal .y and .con vat i v 3R SHEUIAS /si ot her apy
(Kegel &¥er €l %‘é@%“&%d%ﬁ% Pf(s)%gar\eaae de'f:r\? i c%t?%gpﬁ%ul a%lh(])n, “Doth of which aim
to strengthen the peri-urethral 5 nmusculature. Surgery is indicated in
severe stress ingontinent tients. ' i insREKat LribBgrove the
al i gnment  of the%‘f‘ﬁ%ﬁf‘é’wcﬁﬁ@feﬂ%&fn @ agtt;&?’b)%ﬁ/glg%g{ @?ﬁgt ures.onl y a
limited nunagbvéfis phtadeiBedby ae ahdalyewtsybialogicbedysiunetivvipetie bigdgdar a0 varyi ng
success, to treat stress jncontinence. .ln DR, RS tifpgen
repl acement YHBRap| g YPE ﬁk)'ﬂ@ﬂ?q'r‘?%cei 'H’B‘Pg%seth%gﬁ\{qﬂ%‘g%@zé%? fiuﬁ@r eagi ng ur et hr al
length apyl reueR &tork Ak elseressad mbigiiteyedinatiopade.gg diuretidsr musedripiaagents @Ssur e.

Estrogen nmay al so contribute to. i ncrease. in.al pha - or
expressi on 3PN SERNLCERARS qﬂtaw?gg%ps&fzﬁmngSor%t}?erﬁ%gg%h %’drrégé}ggég '995)
22:557-577). The efficacy of estrogen 15 therapy is not universally
accept ed. Phenyl propanol ani ne and psuedoephri ne are consi der Lnst-1ine
therapy for nild the iasdeeRitqd ingppnesop HEB‘HH%HJ@HE@? \)‘B?ﬁ?g§8}5?r§,§]' m}h ber g
(editor), J w@ t&gg@&)mgmn&k%) bﬁa?ﬁxgg&ﬁlg@ky isThesefagetia tiss redteleneviattge o

y di alp

work both b ect activation o ) a,-adrenocetors,and,indir%:tly by
di spl aceps@ntinadntio sy eh varietnel s megtegicré ag?f&ﬁﬁ%@?@%ﬁ%ﬂ‘f’t&“%‘ﬁ?soﬁ%‘m

foll ow ng uptake | Y ! h Réveboohb R BaPnistErPgr ess

i n Neur obi oIrBEﬁ/C?? lieg%%)nwl]gél%%&aw%gn@gpi&ﬁgg(? §gﬁaph.a, adrgnocgpt ors | ocated
on the snootisenis deercast the cohtradiibitymf the baddair SomePifBISHPRAAEP bﬁé‘@ﬁt

(Sour ander, Cerontol oa 19 : 19- 26¢ i S 3R CPrddeacti on
and an i ncr d5¥8 eisﬁo%erne(%éﬁ%téqegg%%%gtr‘éggggs%n\ﬁ%&afh%mﬁﬁ%cle?@%? R

pheny| pr opangjenis, mewanet, postitelyat atrtbe ievel ¢fithe arbtyg taincerAseIossEd ectivity
anong the alp a,-adrgnocegttgr subtfyjpes and by the indirect action of these
agents (PSe.PEesirgaNP VSRt BE IS OLY%) bha2-| and bet a- adrenoceptors in the
central 30 nervous system and periphery). As a result, any desired

t herapeutic effect of these agents may be acconpani ed by undesirabl e side
effects such as an increase in blood pressure. The increase in blood
pressure i s dose-dependent and therefore limts the ability to achieve

t herapeutically effective circulating concentrations of these agents
(Andersson and Sjogren, supra). Furthernore, in sone patients these agents




Al phas- adrenoceptors are specific neuroreceptor proteins |ocated |n q@eémﬁ
peri pheral and central nervous systens and on tissues throughout the

The receptors are inportant switches for controlling many physi ol ogi cal
functions and, thus, represent inportant3targets for drug devel opnent.
Drugs which interact at these receptors conprise two nmain classes:

agoni sts, which m mc the endogenous |igands (norepinephrine and

epi nephrine) in their ability to activate t ad

ant agoni st s, thddhtos@pd@ateos'ftﬂséél@of’wee“é@f:% E“Sr‘{eﬁ%é’?%ﬁiagﬁ“%ﬁ%g@q?'. gands.
During ! he, PAS cokReXBHS apftolle LRSS BRydtiIAGRRY &fébenexmrs@d jpine
adrenocept AR Srugs t getl ng al pha- adrenoceptg\@s has errert%ed Prior to
1977, onl yiunatonal elheticassmogpdrotneaswiislai oeteReten tgpelslisie77 and
1986) it was 25 accepted o [ RNt pardintatSurgieat t wo

al pha- adr eRYe R8s, %P%Wgélmb Bt ‘%%R/%Je qur((ae>§<r95te in %he centrgl and

peri pher al te@ﬁrﬁrb{@dﬁs@k&b &nprovew ahgohnrentm‘éhe hladeer u@thra, aNsUWREREINE cati on
of distinct adrenoceptor proteins which are distributed throughout the

central an¥"{&#Epheral nervous systenms. 30 To date, three human
al pha, - adrenocept ors have been cl oned (al pha, A, al phal B, and al phal a),

expressed, and characterized rmacol o '.c | ] ar macol .
Revs. (1995} 47Ok bragggd namby féﬁ? %@083 'Cfﬁa%%“éém@%drﬁ%g%eﬁ 3);% i

appel | ghi op, Q?\gasuﬁé’él‘%eﬂﬂ?é%f@tr@is ihbshtiRbisdeoriy postranppausat admeno@%@géﬂ
subcl assifircatron 1990, an al pha ~-adrenoceptor was cl %ﬂeag'

desi gnat edretprlﬂﬁemth&‘efapysgt*’&lﬁl‘ﬂéh‘@d@ﬁtod? copinenfe PHIRIGEEFEIe ﬂje coul d

not be det abTh\INYih2 Gt st peasaume. tEste)g@neB%y

‘phar macol ogrﬁégﬂ 55%%@&%@33 tr%%g?%&r%dregnocegt orgu Sdghwr tﬁ?ﬁ@v . Biol.
r

Chem (199@Dsowﬁtr®m®30@11899feasﬁ1|é ah3hpdINOFEP Bh BB '\R/é‘ée e“’équat ed

wth the al phaliealiceexs h Xmerfs FYdde) P9-55n-97% Theemibidyriatirogerof t he

al pha ,c d o, rends Pharmacol . Sci. (1994)

15: 167- 1]570)her5pwsfrmtmmrher§albtWepteﬂhe al pha, - adrenocept or, has been

descri bed pharmacol ogically, but a distinct gene product has not been found
(Fl avahan and Vahnoutte, Trends Pharmacol. Sci. (1986) 7:347-349;

Mur amat su, et alPheni@propanolBiminenerchpsuefoemuie gge a@pided jrst- l@@staeria@yéor
preponderance of alpha , A e 0 | AMA (9888t

[l souos. | TCLOHEeEHE SUBH CEoMPErGLN e e gy o RNBEIe! A (10507

phar macol 0@'66@1'8 yeg8ebEad Tazlepétageraelammtleped)to wors oty dfest e&ivBEQT Wi t h t he

al pha , adrenocept or nediatin ROt h
muScT e’ ToREnaRdnoseR T BT RRUE) o oBgEy A S SEE SRS YalcbREprs
i nsi ght's i Ao t{rhpathepanamsnsdbsarispapaye iy thebwere terdisalddinderssenadd ng t he

functional responses in.cells 15 tr L t

al pha, A- ad@ﬂgéﬁmmﬁagéﬁﬁggnﬂl n |n(r§é%2ﬁ%dr es which are
tradi ti onalddtescRptors RBatet cnythetmnoth rhuscleecalls af theusomasireintyReaAl
tenperatures, functional u ntr d conduct ed
in'a physi &%@%@P%(ﬁ@éﬁm‘{ﬂ %%%%&q ﬁd%érzg,%'ﬁep ZrS)QU?:RESé t hese
conditi 2 S, dnlite ittt REPIne@Xsetn lk.emrardagmwpre*samrel osely resenbl ed t hat of

t he al pha, -adrenoceptor (Ford, et al., Br. J. Pharmacol. (1997)
121:1127-1135). Thus, it appears that the cloned al pha ~A-adrenoceptor can
express two di Sttrﬁ'&&gﬁg{‘éwfﬁmtp%aﬂala&mm peeudoeptainphalimied bep@ediohg upon

t he experinental con I ons loyed. It shoul d te
phenonenon $elediyiiy pMoag s alpihr- %‘F’ﬁ‘ﬁ%?eféf”ﬁBbté{B‘?se?ﬂfg@b&?rmds"hegﬁcnton of
altering t hﬁegggggétg?rg %l:tr\%%ﬂ'o? 519H§ - BlpBa s dfidl iseta bamhbcnfpt@teastmoienmat er
t he pharnacol ogy~o [‘oned 'B- or al pha, o- a renoce o] t%ﬁ%r
al., 19920 so@mvajs Smmlaﬂﬂmﬁéphﬂ)@er/\%@ resuiti %"y(fjt?ﬁtf? W@&apa?H e{i'%c OIEREl at ure
of al pha-adren | Bidtt6l@tastn ineease inblbédyands
sel ective fBf° 'tﬁgP&I one J&gﬁ%ﬁﬁggyg ?éﬁ%@%ﬁ‘g‘f as al phaas~ <el ect. ve_unl ess
sel ecti vi typterseuteherha()naemnmlqnd rIEEHEE @tc@@egieearp%aa%ttﬁﬁ%feredt@tft %he
precise role alagetts

'?tv 48 ﬁaﬁl&&% tqeéapoem @eerf:eé‘t‘iliee&%@%t?ﬁ&éoﬁc@ﬁtrmfgorrhe\é, g

physrologrcép 'nnin be understood, but it is clear

that i ndivi mermtmogtennwb;at e‘:uhr@tmmr@t insioyns! pAtisgisdaese aggiénses t o

agoni sts and 35 antagoni sts. For exanple, it has been shown that

nar epi nephri ne-i nduced -6 contractions of the human prostate are

medi ated by the cloned al pha , A-adrenoceptor (pharmnacol ogi cal

al pha, - adrenoceptor; Forray, et al., Ml. Pharmacol. (1994) 45:703-708;

Ford, et al., Mol.- Pharmacol. (1996) 49:209-215). S The role of the

synpat heti ¢ adrenergi ¢ nervous systemin the storage function of the

bl adder is well recognized (Win, supra; Latifpaur, et al., J. Pharmacoi
Exp Ther (1990) 253: 661- 667) Likemﬁse) |t |s understood |n the art t hat

. - - 4 e o - o o,



Approxi mately one-half of the resistance to airflow into the [ung {BMAY 200k

provi ded by the nose and nasal cavity (Proctor) Am Rev. Resp. Dis. (1977)

115:97-129). The nasal cavity is |lined b% a continuous rnucus nenbrane which
is highly vascui ari zed. Nasal nucosa vastul ar beds consist of precapillary

resi stance vessels, venous 25 sinusoids conprising both circul ar and

| ongi t udi NghaseEALEM Ak Saheet Ll dixziness eh adeaiofithgiocyet ReNPYS 8¥SVenul es,

and arteriovenous anastonoses whieh all : tQ,Jpypass the

capi | | ar y-@i“ﬁﬁ%@ia&t‘ﬂ’@tmggrsfw gae §+o1gréen[, %‘Q’PH’, Q\%%’r c.” Ther. B (1976)

2: 493509; Scadding, din. Ego. Allergy (1995) 25:391-394). This anatom cal
arrangenent nmakes the nasal nucosa, especially that |1ini ] ddl e and

i nferior turbinkidsiriaad @@yrg@qihwmmeé&‘:@@?m@“?'?/@%% eeirbér%(lz o?c? n)g{d@al ., 1976,
supra). Engor.genen f 1S Bk €&his| foHal . SeMén ok b@F agaiistiay prefiigt ance and
S irrpoPtaﬁ?atﬁﬁqfﬂ{em%&ﬁc'ﬁggﬁ?eﬁg of .tshagp nose as _aaﬁtr §§”§%Uﬁl9ﬂﬁ%ﬁ Bot h
resi st ancewantl i€ epaertdit eve tsbelastyanphanylefy@ain 5d90% Mg ¢ y 35
innervated with autonomc fib bricRRwelf (dhdseyat ahd decades
that al phaeﬁ‘cﬁcﬁgl\m@c’ Wchaée’ roghggré%%@?@&#e?%?ate, (_:ontyr(acti o&)&olf .g%sbal nucosa
(Proctor , sefgréd, supid7 Lik tiseipbae. compends. itabsnefisal eiprrR MAYIRE RIS of
treatnment of nasal congestion wth . ] it e HumBdseaBRNt to the
i dentifi catCiC@ﬁ'r@iFCttYI%Wﬁ'ﬂ{?{he&?ﬂrﬁagﬁﬁpﬁ%@g’% %su Ettypes (Langer, Bi ochem
Phgfmﬁ '-ng%@?ﬂ()be?téi Jr?o%ssthaxaﬁ of énmh&memnm SOWP%@TC‘J"“ig’W e”?z“:i”fTa,l-
and al pha2-adrenoceptors have been s 1.i.n,.na Lffus@ouset al .,
Arch CIorhiimmrwmﬁlopﬂlgelg)m%?iWy?&qftatﬁﬁ'&ee?%}s% : ééh[?%faﬁ, Ann. Ctol .
Rhinol . Larynadl 93t 138482} and Pessivigaredrcantingiasi unct i onal

‘i nhi bitorydillr&g?)%fgrg’-%z];lt rgﬁ%cept ors has al so been shown (lchinmura , et al.,
Arch Qolar rLnaol (1984) 10:647-651.) Both al pha,- and

al pha2-adrenocer%§,l;§ &R pidhongheLific ABgbAkceptsasatansibcatedimtheof nasal
mucosa capacitarnce Vessels E i i

venous si nusoi ds), ereas I
al pha2- asir ensiphptabasd cerdral heyug¥sR SS{S@?%%Wda?rét'gﬁéfg%@Bﬂ%ﬁ}ﬂug{ﬁ%br? % s stance
vessel s (ANderszan. . i&lo @l swiiHidor ShRSg@angphyiogitdl irstbes pedied ¢ hat
constricti dﬁc%rfoc,saﬂam ance vessel s reduces nasal coqr%qﬁs‘tril%lg rgi:traq(if%és)é by
i ncr easi ng thhe repreentfimpbdant éaross fei diug 8 HRIORIRI e PXU%0 e MR o
resi stance 15 vessels r 1 Da8dsl HHARS twHCiRES ¢hd endogsaducligagest i on
by i ncr easirﬁﬁe%{‘f’fse?ci"éﬁ”srgzdgés éﬂngg ar?d ' rrl]é_r_eby decreased filling gf the
venous si nugeidpsnephting and epinaphrinel in thiy abibily 10 pattygls) thg A§relsEs %tgl%)
I ntranasal synpathon netic age b dieRbnddeabuciyagest i on fall into
two 20 BAsi dRYUHNFEAFEN 3%%’%2? glhgwﬁe/a%éertai n p- phenyl et hyl am nes and
i m dazol i nes (Enpey, et al., Druas ( 1981 ) 21:438-443). The non-sel ective
al pha , -adrenocept ar onj lsRee UMidaRmABMg.of alphal . ) Mol .
Phar macol . (1994YY489 a@giﬁ yggggglbﬁg&énﬂexle% al pha, / al pha2: adr e oagpl}or
agoni st, oxygmrhazsltbentrugseaEeting sphadadrensegntars, nag e(fgﬁq'enmr)r}o ed
Jespresentatives of these chem cal ot BSRESEH V7 and2®sEhe waseat est
‘concern wi t BN PNEARMER '%%FSB@&’?%S#@W@ZOE?’SS% hinitis medi cament OSﬁ a
syndr ongysof 5cEshepdthecRraesd tammasiyabattdzashinralphegaeReceerSpR Bl dnged use
(more than 7 to 10 days). .Rhinitis nedi &?@odsss fRimsa MW cBRidoes h or al
decongestan?@dﬁiﬁhaﬁhé?"él)epé” ﬁ‘egﬁﬁgh?‘e ndrqeggﬂ%ngystemyg side effects (Enpey ,
et 30 al., SUPL ikt toRESRichEichien o estebeatrenaskptoh peoteipnwhishere fisd’ t cause
has not been el uci dated. Possible exag?l anat i or;enf]é)r "rebound” include the
fol | owing. Rhrobghesdherenyabiet RetANSI BRON8YS TCTT 0fi of the resistance
vessel s, possibly nediated by al pha 2adrenaceptors, nmay deprive nasal
mucosa of oxygen and nutritients there resul ting | IUg . hyperem a
whi ch | ezas to tHEo datpethee wmg%w-?£é0%8i°é§ '8"?\% t%%n%é&%g(l}%'tper é/gt t;/ge
vasoconst ri ction (Barridge, oehedled, al chadactérat prachacoldb@®ey (48big4s! 864;
12 h'I11Y 2 T@(fﬁg@édé'ggoﬁ’g?)&)g%pfa . Prolonged ex osur e to cgri g@ce tor
concent r at i qrrmraiachi. Beys: (E995) dAHA63AT OadTRmaRssNee QuheR A 2 ALY False down
regul ation or desensitizatigo bEalpks cBBRNScepthriubtmssificatioor ease
in the nunbeﬁppﬁﬁa‘éoéh@iaﬁo\?ls?%/ ngégﬁtg%ﬁe%f%g c a?lgcep.t ors coul d reduce the
responsi venegs; doo, &thlph@x@@enmtcawchsam@g@@d@@S‘S%S?ﬁ‘ﬁ%ﬁ RIBR? Mt i cs
(Scaddi ng, supra). Chemcal irritatio B cRGtih WRimAN 8sssent or
an i ngredbentd rPﬁo‘ierPéorf?ﬁ*?C?ﬁl”&%&éﬁor%ﬁlc(ﬁ}ngfcgg@g‘\?gég r%icni ti s medi canent osa
(Scaddi ng, supra). A lack of selectivity of currently used synpat hom netics
for a specific 10 adrenoceptor subtype raises the possibility that an
effective intranasal decongestant could ba devel oped which woul d not cause
rhinitis nedi canentosa. For exanple, several of the im dazoline agonists
(e.g. oxynetazoline) possess agonits activity at both al pha,- and
al pha2- adrenoceptors (M nnenman, et al., supra). Thus, an agonist selective

o o . o S o L . S o o ~ -



30 Purcell) U.S. Patent 4,492,709 (issued January 8, 1985), disclosdd MAY 2004
2-[4(3)am no-3(4)- hydroxyphenyl i mno]-imdazoles useful in the treatnent of
gastric hypersecretion and hyperacidity. A simlar disclosure appears in
correspondi ng European application 0 0865126 Bl (published July 24, 1985).
r z r~aY 2004 -9 Coquelet, et al., U S Patent 4,665,085 (issued Iva 12,

1987), di sguasd t@ég;m@g@bhma@bm@eﬁsy-aamwetdmwrmwﬂrar@kzeatppﬂ(. avinoneb#/.certai n
am dines. A simlar disclosure is f

132 190 Bj,i_@put@_.g]&, 930 REN G BB B;ilﬁe g%ﬁgg{?cgrgﬁgde%%r%s BRPLLGAREON O

ani | i nonet ] sehpgesltHendisopmuational the dlpi® 1dPat ent  No.
4. 414, 223 \P}Ht'hg'a 1A hd\%ﬁoé’é Old § elal pm) 1

Issue 1983) Certai n | active as
pesti Ci desdargmatia)rs(ﬁm@e@‘ a/nﬂﬁDQ@eﬁﬂﬁ@é@—e@— e&zg%j dg@whrl ft 27 56 638
(publ i shed June 22, 1978), and in corresponding Brevet D Invention No.
862, 0225 (published June 19, 1978). 10 Sul fonam des of ghenoxyacetl c acids
and i nm dazoli neAtflﬁmhvatbltyp@stHeraipWasmaﬁmnEQi@f CeRpeandeSEPeBhenoxyacet i ¢
acid and of cresox t a Vhhah &ke
descri bed BRAT@RSC! 'P%@ lb aéﬁsg?d%%f:hgoﬁﬁuggmﬁ%? r@ g’éf&‘é‘ggﬁ'a( 1964). Broersna,
et al., U @ah,%@h@ntreﬁdsmaa%cca|mqeese§uga$7t -349 Mureg@ysu, & 3olHse 15 t he

hi bi t f | f t h
pheny! ¢ hi 0B O oteci o 8b, Scklee St Pt telip S GBhh RS
Appl i ca Oﬂuﬁ%lé}@)@r 198 nArheuikicd) ads Pecandyenist Singeg8iv)’ of thescuss certain
es

i mdazolin ones, et al., WD 96/17612 Al ubl i n 6),
di scl ose t peariasglogmatiepeliies) alfia waAHNAEeRtar tﬁgte rre?%géjg%#\yﬁ hiﬁ%ﬁiﬁgnd al so
‘Z'erclkllgt IC\e/'e'sd.%Bﬁ&ccﬁo#}ﬁédgnﬁge%rﬁfachéwwﬂowbﬁmwmgmlsdmm musaei(irde et al.,

S. Patent éT Ith!élssueol Decenber 9,
1980), di s@/l____mﬁmja(ﬂéﬂﬁh@a%'?&@u@@@”t%éﬁt‘ t§ e PRI t heir use as
pesticides.. The use JARR! eehiiNg rROURARAEIeepoR@e M 85 for the
treat ment 8 ?gamy{pé);ey@%eﬁgﬁ%“ nence |‘\|£ %I scussed in Craig, et al., US.
Pat ent {5, 61@ndfédtedivsttitbe clvhed AIPhE 1a- agenyceptRrasit, et al., European patent
application 0 535 923 Al (published April 7, 1993), discloses

(azaaryl met hoxy)indol es as inhibitors of |eukotriene bi osynt hesi s
In contrast to radioligand binding studies which are traditionally conducted in

hypotonic buffers at sub-physiological temperatures, functional studies in transfected
cells have been conducted in a physiological buffer at physiological temperature.
20 Using these conditions, the pharmacology of key antagonists closely resembled that

of the alpha  -adrenoceptor (Ford, et al., Br. J. Pharmacol. (1997) 121:1127-1135).

Thus, it appears that the cloned alpha ja-adrenoceptor can express two distinct
pharmacologies (alphaa- and alpha.-), depending upon the experimental conditions
( employed. It should be noted that this phenomenon is specific for the alpha 14-

25 adrenoceptor subtype, as altering the experimental conditions in a similar fashion
does not alter the pharmacology of cloned alpha 1g- or alphasp-adrenoceptors (Ford,
et al.,1997, supra). Until this observation is confirmed and the nomenclature of
alphas-adrenoceptors resolved, it would seem prudent to refer to ligands selective for
the cloned alphasas-adrenoceptor as alphaqas selective unless selectivity for the

30 alphasa or alphay states can»be demonstrated.

The precise role of each of the alpha -adrenoceptor subtypes in various
physiological responses is only beginning to be understood, but itis clear that
individual subtypes do mediate distinct physiological responses to agonists and

35 antagonists. For example, it has been shown that norepinephrine-induced



subst i t ut ed"AENEHT

Azaar onat i cal k i i nhi bi i i '
SRR SR S e
phenyl al kyl i m dazol es’ havi ng pharrnacol o§i- caler pr oioerti es’ I StC| oSle o e
activities and activit e s
Fatent 536 g2 et o 1904 o ioses TR TP
VAY 2004 - (Rrermupagigtl R e cTengsealo e, ot MLt Age TR 5]
do67) 9 ssLoge g1 ko, 0 g ebaselatopn dezivaies uselul Tor treat
g(z)ngégfrz)n di scl ose certain imdazolines useful Por trggt ng ﬁ%izred V&Y
1107306 i sc B Ban It e e s apabl ¢
lungl bIPta![ ggfi{p@ ﬁ%@é?f%“ sa@ogmnmd (Weind sir eitiRashr ¢ r?zrﬁ)p hal e Xcag;ab;:a °
Novenber 2@hend230) 232 A?‘é{'isﬁ E'Sd%ggem ?F’gt%oﬁ&a%é usrued
treating b%m%{a’cgﬁt%?ﬁ%t:h%@rﬁﬁﬁf@blaﬁld&retﬁlapqcmi bl@ddeaﬂlssue%?gagﬁgguﬁﬁggu!54f10r210

(i ssued Jul i scl
a2 adrenocmoot&ngwfﬁgqagyklésﬁuf@qi@agee;{tggzlrl%@gfsru tn'&o %%EL?FS?W%)&&H ul as

gastroipte a
17, 199 Slthep losg%?%@f Nerio® gralips hés)e&ttel?ﬁpt@hto |6¢rﬁaﬁtm§ggl(1 Sept enber

hereof. Seadialgm o dng SBOATAPAFRSREd PSR T HSBS SIEYED 15

U S Patent 5, p3f @%%éds Bfls LARYAY Y hidal 99 8., J m«:m_______aecamm@n tricyclic
: t obenz(E)1 sol ndone al pha-1 adr ener At agoni sts useful
or treati n(ggge)r@m 10005108 Testhy pealpsugpaChens- VYdiams, @? g———%gw 31636

(publ i shed Septenber %
) 1937556 S8 RAGRS hdleh riuadel, eaiRnto bewent hi azol e
deri vat i vesPh@magoh (E994) rve oneg human a2 receé)t ors
15 conclusive evidence for a pamcular alpha ,-adrenoceptor subtype being responsible
for the effects of adrenoceptor agonists in the urethra. It is also known that some
alphaqa-adrenoceptor (formally alpha ic) agonists may be useful for the treatment of

urinary incontinence (Craig, et al., WO 96/38143).

20 Nasal Congestion
Approximately one-half of the resistance to airflow into the lung is provided by

the nose and nasal cavity (Proctor, Am. Rev. Resp. Dis. (1977) 115:97-129). The

nasal cavity is lined by a continuous mucus membrane which is highly vascularized.
Nasal mucosa vascular beds consist of precapillary resistance vessels, venous
25  sinusoids comprising both circular and longitudinal smooth muscle bundies which

drain into postcapillary venules, and arnteriovenous anastomoses which allow biood to

bypass the capillary-sinusoid network (Proctor, et al., Pharmac. Ther. B (1976) 2:493-
509: Scadding, Clin. Exp. Allergy (1 995) 25:391-394). This anatomical arrangement
makes the nasal mucosa, especially that lining the middle and inferior turbinates and

30 septum, erectile tissue (Proctor, et al., 1976, supra). Engorgement of venous erectile

tissue alters airway resistance and is important to the functioning of the nose as an

air conditioner.

Both resistance and capacitance vessels in the nasal mucosa are richly

35  innervated with autonomic fibers. It has been known for several decades that alpha-
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Intranasal sympathomimetic agents used to treat nasal congestion fall into two
20 basic chemical classes, namely certain B-phenylethylamines and imidazolines
(Empey, et al., Drugs (1981) 21:438-443). The non-selective alpha y-adrenoceptor
agonist, phenylephrine (Minneman, et al., Mol. Pharmacol. (1994) 46:929-936), and

the mixed alpha /alphaz-adrenoceptor agonist, oxymetazoline (Minneman, et al.,

b supra), are currently used respresentatives of these chemical classes, respectively.

25
The greatest concern with intranasal sympathomimetics is rhinitis

medicamentosa, a syndrome of “rebound” congestion associated with frequent and
prolonged use (more than 7 to 10 days). Rhinitis medicamentosa is not a problem
with oral decongestants but there is a greater risk of systemic side effects (Empey , et

30 al., supra). Despite the prevelance of this syndrome, ihe exact cause has not been
elucidated. Possible explanations for “rebound” include the following. Prolonged or
preferential constriction of the resistance vessels, possibly mediated by alpha 2
adrenoceptors, may deprive nasal mucosa of oxygen and nutritients thereby resulting
in a reactive hyperemia which leads to the release of vasoactive mediators to ’

35  counteract the vasoconstriction (Berridge, et al., Br. J. Pharmacol. (1986) 88:345-354;
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both alphas- and alpha,-adrenoceptors (Minneman, et al., supra). Thus, an agonist
selective for alphas-adrenoceptors may not evoke vasoconstriction of nasal mucosa
15 resistance vessels which may be involved in the pathogenesis of rhinitis
medicamentosa (Scadding, supra). Similarly, phenylephrine does not discriminate
between alpha,-adrenoceptor subtypes (Minneman, et al., supra) which have
subdivided into alpha 1a-, alphass-, and alphap-adrenoceptor subtypes in the last
decade (Ford, et al., Trends Pharmacol. Sci. (1994) 15:167-170). Thus, it is possible

20 that a single alpha-adrenoceptor subtype may selectively mediate vasoconstriction of

nasal mucosa venous sinusoids and thus be devoid of adverse effects which could

be mediated by other alpha;-adrenoceptor subtypes.

Additional Previous Disclosures
25 Esser, et al.,, DE 195 14 579 A1 (published October 24, 1996), disclose

certain phenylimino-imidazolidine compounds, which are alpha .- agonists, for the

treatment of urinary incontinence.
Craig, et al., WO 96/38143 (published December 5, 1996), discuss the use of

alphasc- selective adrenoceptor agonists for the treatment of urinary incontinence.
30 Purcell, U.S. Patent 4,492,709 (issued January 8, 1985), discloses 2-[4(3)-

amino-3(4)-hydroxypheny|imino]-imidazoles useful in the treatment of gastric

hypersecretion and hyperacidity. A similar disclosure appears in corresponding

European application

0 086 126 B1 (published July 24, 1985).
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R6', R58, @ﬂlerBﬁ‘gdtacmmmtds|omdb§rmxde¢ﬁmp>ac}qiﬁﬂdd§é:ﬁesoxyacetlc acids ant t
hypotensive activity are described by Gh. Botez, et al., in Chemical Abstract 6834

(1964).
Broersma, et al., U.S. Patent 4,343,808 (issued August 10, 1982), disclose
15 the inhibition of sickling of sickle erythrocytes using certain phenoxy-, phenylthio- or
anilino-imidazoline compounds.

Reiter, et al., U.K. Patent Application GB 2 160 198 A (published December

18, 1985), discuss certain imidazolines.
Jones, et al., WO 96/17612 Al (published June 13, 1996), disclose treating
20 cerebral or cardiac ischaemia or convulsions and also sickle cell anemia using new or
known phenyl-guanidine or amidine derivatives.

Black, et al., U.S. Patent No. 4,238,497 (issued December 9, 1980), discloses
imidazoline derivatives, salts thereof, and their use as pesticides.

The use of alpha ix-selective adrenoceptor agonists for the treatment of

25 urinary incontinence is discussed in Craig, et al., U.S. Patent 5,610,174 (issued
March 11, 1997).

Prasit, et al., European patent application 0 535 923 A1 (published April 7,
1993), discloses (azaarylmethoxy)indoles as inhibitors of leukotriene biosynthesis.

(Azaaromaticalkoxy)indoles as inhibitors of leukotriene biosynthesis are

30 discussed in Frenette, WO 93/16068 (published August 19, 1993).

Aslanian, et al., U.S. Patent 5,578,616 (issued November 26, 1996), disclose
certain phenylalkylimidazoles having pharmacological properties, particularly CNS
activities and activity against inflammatory disease.

Morino, et al., U.S. Patent 5,360,822 (issued November 1, 1994), disclose

35 certain sufonanilide derivatives useful as remedies for urinary incontinence.
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Bard, ef al., U.S. Patent 5,556,753 (September 17, 1996), disclose certain

15 human ay adrenegric receptors and uses thereof. See also WO 94/08040 (published
April 14, 1994).
Meyer, et al., U.S. Patent 5,597,823 (issued January 28, 1997), disclose
certain tricyclic substituted hexahydrobenz(E)isoindone alpha-1 adrenergic

antagonists useful for treating benign prostatic hyperplasia.
20 Jeon, et al., WO 97/31636 (published September 4, 1997), disclose certain

indole and benzothiazole derivatives which are selective for cloned human az

receptors.
Wong, et al., WO 97/42956 (published November 20, 1997), disclose certain

\ dihydropyrimidine compounds which are selective antagonists for human a;

25 receptors.
Jeon, et al., WO 96/04270 (published February 15, 1996), disclose certain

henzimidazole derivatives selective for cloned human alpha 2 receptors and which

are useful as anaigesic, sedative, or anaesthetic agents.

30 The invention concerns novel compounds represented by

Formula 1:
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phar maceutical 25 conpositi ol Qnt aj Ddon : e Ryif & mul ae
i n adni xt urteatwvhen Bnés %rmrﬁ)ﬁ)gﬁzp r@c@ut%g%gg{@ﬂg%@ggg l)f E’, loﬁgﬁﬂ_ oxi ¢

carriers. EE%HW RS &Pt RP NMRITT 48 cakis imdepercientis hpdrogem dawer 2y, t-GE saByee
p

B e S oS! D WAl B YIRRIEFRT o et o
medi camggt s, jRalide wheRRY Raxhe RABglicrally hryapyaidn mgehsetdors kyleneRat i s
alkenylene of 2 to 3 carbon atoms in an unsubstituted or optionally substituted 5- or
6-membered ring, wherein the optional substituents on the ring are halo, lower alkyl,
or -CN, with the proviso that, when R7 is hydroxyl or lower alkylsulfonamido, then Xis
not -NH- when Y is 2-imidazoline. The compounds include pharmaceutically
15 acceptable salts of the above. Inthe above formula A may be, for example,

(R'SONRZ), (RPRPNSO:NR?),or (R*R®NCONR?-).

Preferred compounds of the present invention include compounds
represented by Formula 2:
RQ R10
! ,
8 a__vya
R SOQNj N X&—=Y

o Y

R1 R11

R12
2

20
wherein: X2 is -NH-, -CH,-, or -OCH,-; Y* is 2-imidazoline, 2-oxazoline, 2-thiazoline,
or 4-imidazole, particularly 2-imidazoline or 4-imidazole; R®? is lower alkyl, phenyl, or -
NR™“R'S: R®, R", and R'® are each independently H or lower alkyl; R ° R" R and
25 R'" are each independently hydrogen, lower alkyl, -CF 3, lower alkoxy, halogen,

phenyl, lower alkenyl, hydroxyl, lower alkylsulfonamido, or lower cycloalkyl, wherein



alleviated by treatnent wth an al pha "v, ~-adrenoceptor agoni st. 12 er
2004 The invention also relates to a pharmaceutical conposition cbhﬁ@ﬁ Uhg
a therapeutically effective anount of a conpound according to the above
formul ae in conmbination with a therapeutiacally inert carrier. 5 The present
invention also includes a pharmaceutical conposition conprising a

ther apeut igal L 1L Aokl 6 AMRUALo Olog@uReDRHAGIEReIEgnyions bE2 above

formul ae i ion"wth a therapeutically inert carrief.and,/ or an
addi t i onalcagmpnome inadk of simempapryNaxViEd BE@FHHse hab é“g\?”gf & @Y%@é"' e state
that is alleviated by trea it Ry aq Al ise-migdssinece or agoni st. 10
The preser?t’"?Wﬁf@ﬁiﬁ'%ﬁfoa?@gtoyﬁ%hﬁgsn%% ﬁ\émﬁge of 1sg%}rrgg§inds of the above
formul ae iQnidens@meiretphaenateuieslycareptasle salie ol o ERPYHN al so relates to

t he use of conpounds of the above fornulae in 15 the manufacture of

medi canents for prophylaxis and/or therapy of urinary incontinence, nasal
congestion, pripRisRad dRRSRRSE ONthedriaseit jnventaEmsnelude cegppdunidsy, Al zheiner' s
deficiencies in attentiveness and cognition, and/or eating disorders such
as for exampteseoteddivtiorMia i a, and anorexia. 20 The present invention
includes al so conmpounds of the abovesiforgul ae obtai nable by a process as

herein described. The present inyentlion gl SO r_g\lfﬁat es to a nethod for
treat nent and/ or prophyl axis ofRaS@itse; te that is alleviated by
treatment with an al pha ,,~m 25 adrenofept ¢or agoni st, which conpri ses

adm ni stering a therapeutically effe wnt of a conpound of the above
formul ae. The present invention i n€f udes'a nethod far treatment and/ or
prophyl axi s of urinary incontinence, nas& congestion, priapism

rdepression, anxiety, denentia, 30 seniliBy, Al zheiner's deficiencies in

attentiveness and cognition, and/or eating disorders such as obesity,
bulima, and anorexia, which conprises adm nistering a therageuti cally

effectiye amunt of. a, 96 i haeaBRYIERT a8 ALraever Bilg/; i '&sEALR nvent i on
provi déd v gg{)eﬂf% g is?nz g@zo |ﬁ€el’ 2-|oxa§ol iY\le, 2 35 ilazol'

, h O oat’@%lo en
4- i ni dazol ande?! mmt éachsnaspensentiyl yREIoED; lowet AKXy PHemAWer g™y gen.

The compounds include pharmaceutically acceptable salts of the above.

Preferred compounds of the present invention include compounds

15 represented by Formula 4:
R23  R24
|
F{22802N\)\/CH2—Y°

a4
)\/L R25
L

4

R27

wherein: Y is 2-imidazoline or 4-imidazole; R* is lower alky}; R* is H or lower alkyl;
R R% R% and R? are each independently hydrogen, lower alkyl, lower alkoxy,
20 halogen, phenyl, lower alkenyl, hydroxyl, or lower alkylsulfonamido. The compounds

include pharmaceutically acceptable salts of the above.

Preferred compounds of the present invention include compounds

represented by Formula 5:



12 MAY 2004 - >8 am nophenyl al kyl sul fonam des and ureas, and their e dn
the treatnment of various disease states, including urinary incontﬂ@éﬂiéﬂA
nasal congestion, priapism depression, anxiety) denentia, senility,

Al zheinmer's, deficiencies in attentivenegs. and cognition, and eating

di sorders such as obesity, bulima, and anorexia, For exanple, 5 the
conpounds of the present invention ale sgkective, orally-active al pha

, ~adrenocept or agonists for the nedical treatnment of mld to noderate
genui ne stress urinary inconti néce; ~<oPApdehds are sel ective in that
they increase |lower urinary tract snoofh scle tone with little or no
effect on the vasculature (i.e.) vaso sty ctjon), heart, or central
nervous system (CNS). 10 Before pré@%edi g f@?iher with a description of
the preferred enbodi nents of the presentgnventions, a nunber of terns wll

be defined. Definitions 15 As used herein: "A kyl" neans a branched or
unbranched saturated nonoval ent hydrocarbon radical containing 1 to 10
carbon atons inclusive, such as nethyl, ethyl, propyl, isopropyl,

tent-butyl, n-hexyl, n-octyl, and the |i .20 "L r N a
br anched oWhﬁﬁﬁFaﬁcﬁéﬁ"@éé%#%ﬁBHgﬁﬂﬂﬁﬁﬁﬁéﬁ?”ﬁ?W?B%gﬁ6%§k$§&”%iﬁgﬂgﬁtaining
1to g car tbwt;ér@t@r,rsa?(’m’ﬂuafz\,/@md gﬁi’cége@?phﬁmvbzdéndefﬂmwroﬁmmer allgyh- prﬁpyl,
tert-butyl, butyl, n-pentyl, and the e. "Lower . al koxys ns t he
group - & ( hapeen dMeyaxyl wh e 6y ¢lrier- NWW i'§ Zé{@'%f"ér?ena'ﬁfe(%?n@ dre
" Cycl oal kyloghe’mﬁ:glsH,athé VAR A EACKBEDY BLisTHk oNESRSAME ovheyain Bc8ob i’ aradi cal

to

cont ai ni ng carbon atons inclusive, such as cyc|opropyl .. cyclobutyl,
cycl opent ylojheBtharytd! dheggmpogids inelddt pharmageytisali W%épﬁ‘%ge ?aﬁ% qf mf;e/ " Lower

cal kyl ene" a branched or unbranched saturated dival ent hydrocarbon

radi cal contarning 1 to 6 carbon atons inclusive, such as nethyl ene,

et hyl ene, propyl ene) 2-nethyl propyl ene, 1,2-di nethyl propyl ene, pentyl ene,
and the,35 |1 ke et ML of thprekb MFvaibe MeludemBeappLAdT anched or
unbr ancled unsat UfF4 e8 ﬁygrocar%on Padlcal containing at |east one

et henyl i ¢ bemdsantdd By fForrbuledr bon at ons i ncl usi ve) such as et henyl,
propenyl, n-butenyl, isopropenyl, isabut yl , n-pentenyl, isopentenyl, and
5 the like. "Lower alkenylene" means’ja branched or unbranched unsaturated
di val ent hydrocarbon radi cal com'%ay I YPone ethenylic bond and 2
to 6 carbon atons inclusive, such as et enw ene, propenyiene, 2

- et hyl propenyl ene, 1,2 10 dinethylprgA |’ene, pentenyl ene, and the |ike.
"Inert organic solvent" or "inert sBf%ent] mean a solvent inert under the
conditions of the reaction being describegsin conjunction therewth,

i ncluding, for exanple, benzene, toluene,s acetonitrile, tetrahydrofuran
("THF"), dinmethylformam de 15 ("DW"), chloroform ("GHCL3"), nethyl ene

chl oride (or dichloronethane or "CH 2C 2"), diethyl ether, ethyl acetate,
acetone, nethyl ethyl. ketope, . ne | 3P, © i.5.8pr opanol
tert-but anoWr,‘glra'i”oxad%,ﬁ"rﬁﬂgfﬁfnﬁehkﬁggw rg@?%, %ﬁlagggqs%gcﬁ%ﬁed to the
contrarys tiRgesldean K, G5 8d, F,wor tdvesr aigic The ssmpbundsdn@respharmaqpeifeiion ar e
inert solvents. 20 "Fbl?gﬁp" neans fluorine, chlorine, bromne, or iodine.
"Hal 0" mearRCrPEBISAE I BIFEP%Pomp, or i odo.

Preferred compounds of the present invention inc lude compounds

represented by Formula 7:



25 "Halide" neans fluoride, chloride, brom de, or iodide. "Phenyl" neans

all possible isomeric phenyl radicals optionally nonosubstituted or 17 MAY 2004
di substituted with a substituent selected fromthe group consisting of

| ower al kyl, |ower al koxy, and hal ogen.. 30 "Phenyl |ower al kyl" neans

phenyl as defined above attached to a | ower al kyl group as defined above.
"2-imdazoline’. i o8l Vi iHGS ARaket s iy dr ey s P Elad R* 2 MAY 2004
220 It isVVWegee'B'eWﬁ?]%%r”@{a’gé Erat The doubl e bond iR fhe 2-imdazoline may
assume ot hech irckpeadedlyforGsBddpenowsyalkie TRAEIPROWBIES XGYHe he above

formul ae. en X i.s_ = NH: C rmthat is stable is the

fol | ow ng:p\Q%rrRF%eLNC%WeaQCgP{ﬁa\B%-%aﬁt‘lg%ggr{élal%r?ggi ncl udes all such resonance

forms. "2-oxazoline" neans the noiety designated by the structure: \/ O 10

The term 2-oxazoline jncludes a resonan r ve.

"2-thi azol i ne" %@&HgK{Q%PH%W§?§¥%@é?ﬁ%ﬁ?g&g@%QPﬁéug ?%ﬁ %?@? N's The term
2-thiazo|”n@eggﬁbHQ@g%gth{&sonance forms of the above. 15 "4-im dazole"
nmeans t he i ety designated by the structure: z "N %\ ~~NH ° s It should
be understood that various nunberiﬁp approaches have been used for the
above noiety. The 4-position rghepined ta aboee,i based on the designation
of the 20 nitrogen in the above fornu h the nunber 1. However, if one
were to enploy the follow ng nunbering_approach, the position of attachment
of the imdazole in the present c woul d be the 5-position: H ~2

wherein: Y? is 2-imidazoline or 4-imidazole; R?® is lower alkyl; R*, R*, and R* are
10 each independently H, Cl, Br, F, or lower alkyl. The compounds include

pharmaceutically acceptable salts of the above.

Preferred compounds of the present invention include compounds

represented by Formula 76:

R55025\ R57
N % /Xg—Yg
R GJ\l/‘\ RSB
59
15 R
76

wherein: X% is -NH-, -CH,-, or -OCH,-; Y® is 2-imidazoline, 2-oxazoline, 2-thiazoline,
or 4-imidazole: R is lower alkyl or phenyl; R* forms part of an unsubstituted or
optionally substituted 5- or 6-membered ring, wherein the optional substituents on the

20 ring are halo, lower alkyl, or -CN and R% is (CHy) wherein k is 1 or 2, CH=CH,
CH=CHCH,, or CH;CH=CH; R¥, R®, and R® are each independently hydrogen,
lower alkyt, -CF3, lower alkoxy, halogen, phenyl, lower alkenyl, hydroxyl, lower
alkylsulfonamido, or lower cycloalkyl. The compounds include pharmaceutically
acceptable salts of the above.

25

Preferred compounds of the present invention include compounds

represented by Formula 75:



yN3 Anot her approach has been to designate the position of attachremy A
4(5) 25 i m dazole. 12 f~AY 2004 -21 "Pharmaceutically acceptable salt™
nmeans those salts which retain the biological effectiveness and properties
of the free bases and which are not bioliggically or otherw se undesirabl e,
formed wth inorganic acids such as 5 hydrochloric acid, hydrobrom c acid,
sulfuric acid, nitric acid, phosphogkc asid, and the like, and organic
acids such as acetic acid, propioni¢ acild, glycolic acid, pyruvic acid,

oxalic acid, malic acid) mal oniRE®SEN He et f

YCOf 1 ¢ . ( .
icYacid, malefic acid, fumaric

acid, tartaric acid, citric acid, benzoicllacid, cinnam c acid, mandelic
acid, nmethanesul fonic acid, ethanesyl i GLd, p-to(uenesuifonic acid,
salicylic acrd, and the (ike. 10 "Phar ceutﬁcally acceptable salt”

i ncl udes solvates, particularly hydrateg’of such salts. "Optional™ or
"optionally" nmeans that the subsequently described event or circunstance
may or may not occur, and that the desew ption includes instances 15 where

sai d event

exanpl e,

%refﬁi' NPYIRANGEH Q,C&US)%I-%QG‘" isPSsaR6R® drrp-Wzolnd; R “Bizdewaot . For
optionally substitute phenyl " nmeans that the phenyl may or may

not be subskylt uted and that the description includes both unsubstituted

phenyl gn
t

base to

ﬂ@&g{%ﬂérgg\}vgrdangﬂwl R5‘WF 4 Qng

laYe i%Bé%é?%ﬂtl;PMycﬁ@@éﬁﬁ Idiidtaiyne free

g3
adrti means that said conversion may or may not

sal t

be carri ed-Gry loiwer arkdey, hhtmge@pHeng!, omee elksnddWErPHbIPW® fait within the

i nvention,
is convert#@

euterae oA REE e 0 ™ ISR SPEnaEs) b e P77

ose processes ’in which it is

not. "l songygstheRk@icthfdiiglemator atkengianesf 2 tred cdraoratoms isane arsaempared
formula. 25 "' Treatnment" npeans, a {reat, t i ein a
Wﬁdﬁﬁ?dea%rfnﬁﬁ?%'g%& ac?{e?tggk% diis6Ase Bbdd.

mammal , paffg-cliPaFPyP

reventing the di sease from

occurrifag in a subject which nmay be predi sposed to the di sease but has not
yet been di agnosed as hav

[ jt; .30 (iij .inhibiiti i.sease, i.e.
arresting its dg\?@‘%ﬁ%ﬂ??o%}aﬁlo&he(F?rlgafﬁAtfné/FPtéo\?} 'hgng%te:gl@f)g%r}%e, i .e. causing
regreSSiOnrfﬁeéaﬁb§%§e@@@naﬁﬁjsease state which is alleviated by treatnent

with an al

pha , - adrenocept or agoni st" ?% uged herein is intended to cover
5

al | disease states which are generall? Racknow edged in the art to be
ket of
z

usefully treated with al pha , pagrgpreg \ggpn¥svs in
F‘47J\/L R45
Jq‘ie
74

15

20

[S%)
n

wherein: X®is -NH-, -CH,-, or -OCH,-; Y® is 2-imidazoline, 2-oxazoline, 2-thiazoline,
or 4-imidazole: RY', R*?, and R* are each independently H, phenyl, or lower alkyl; R “,
R* R‘ and R are each independently hydrogen, lower alkyl, -CF 5, lower alkoxy,
halogen, phenyl, lower alkenyl,' hydroxyl, lower alkylsulfonamido, or lower cycloalkyl,
wherein R*2 and R* optionally may be taken together to form alkylene or alkenylene
of 2 to 3 carbon atoms in a 5- or 6-membered ring. The compounds include

pharmaceutically acceptable salts of the above.

The present invention also includes compositions suitab le for administration to
a mammal, particularly a human, having a disease state that is alleviated by
treatment with an alpha 1 adrenoceptor agonist, which composition comprises a
therapeutically effective amount of a compound of the above formulae or a

pharmaceutically acceptable salt thereof.



1 z SAY 20D4 -22 general, and those di sease states which have been fwgzuéao
be usefully treated by the specific al pha y-adrenoceptor agonists (sz
present invention, the conpounds of the above fornulae. Such di sease states
i nclude, for exanple, urinary incontinen@e, particularly mld to noderate
genui ne stress urinary incontinence, nasal congestion, 5 priapism

depressi on, anxhRlye 48RS a8B8RohddrYs a Ml mtrestmgmfnamrmicl es in
attentiveness and cognition, and eating di sor%ers ch_as ob S| t bulim a,
and anor emaUcura'ﬂly@rfa.pem,lf@alnlgw dipeasersiare vl {e"'aﬁ@ég reqgEn é? which is

rsr;];:;r:afl ?ﬂt%é}%ﬁg %&EPJPEgg&nrg%n{rvh%ﬁ%oﬁil?ﬁéé%n@ih%‘t’e@mg%@ra@éﬂtﬁd’aﬂllﬁt ered to a

herapeutically effective anount
will vary é}%@ﬁ«gﬂamgurﬂmfhmrrmmpé@f theradpode @@@@esqfa?t@%@?ﬁ@l cAlbyat ed, the
severltg of the aff|ICtIOQ and the manner of adm nistration, and nay be
det er mi hed®5cEREPRSA} B/°8he of ordinary skill in the art. 15 Preferred
Enbodi nents Anong the famly of conpounds of the present invention) a

preferred group includes the follaw,ng conp i Ra AJ~,,
X-Y R7~~ R5 Rs MN&R&sent{nvextion a}%% %“dﬁé‘%ﬁzﬁ 8‘%@3%@5&1@%’%@1
( R3R6NCO\R§ar)lcuI3§I)) §hDrNEh,)ha\ﬂdzurmafiy@m@djntm@ﬁ}&whléﬁ ¢c3n;?ﬂaemada1zm$tﬁnreg a

2- oxazol i ne, iazoline, or 4-imdazole azol i ne or
4-im dazol @efﬂﬂeui'@“ﬂeﬁP%rarﬁq’WPfaGPmBﬂ‘é’?ﬂ/&% Bo\ﬁ?’o u%g%gare each

i ndependen addevdbie 941t Byl ; R 4, RS, R6, and R are each
indepeggen%%wﬁc%tg\é@%a Iécf))ywer al kyl, -CF3 | over al koxy, hal ogen, phenyl,

| oner al kenyl, hydroxyl, |ower al kyI sul fonam do, or |ower cycl oal kyl,

wherein R 2 and %@hpg%ﬁ%n@% iRBILESs 4 aledibd fopBb ey atmafrrmrah aI kyI ene or
‘al kenyl ene of 2 carbon atons in an unsubstltut ed or, t| ona

substi tut edaﬁeuleny ahnmabeh@\dng naggl CORESSEO I IR A T%%nt s on the

ring are h R ﬁ@@ftﬁé%bﬁ@fdnlﬂatae oMaen R is
hydr oxyl ﬁ‘elr%%éj?mq[y ez#e% %rﬁg%n Oac‘MntgnuX is not -NH when Y is

2-im dagol pﬁ&maﬁbetncaﬂyrpoc&njable selt U@éeqihar maceutically acceptable salts of
t he above. 30 12 MAY 2004 -23 in Fornula 1 above, other preferred
enbodi nents i nclude wherein R is nethyl, ethyl ropyl, or phenyl; or a
phar maceuti cal | y’hamﬁmabivemmi alsa Imekué©$ a n@ﬂ’f@ifoﬁ?r ﬁ'@?@%ﬂ“a&fﬁ%dl ment s

i ncl ude wherejn u e and the
remai ni ng (9ﬁ5'cf‘t§6}§§lné'5qa@d ?V'R%Fﬁésm rg%cl)%rg:a g?llgt r¥ : @éﬁeﬁﬁét ﬁ%:“met h

3, 5 nmet hoxyzhethérd, UlﬁcneMwmraet)enﬁ\lelmew ﬁl@d c¢wmn@9watm@ﬂ$% S FYFN X%t henyl ,

hydr oxy, and net hyl sul f onam do. o C arcepbaliagy sal t
t her eof 20 StquF'WGBﬁ'EP‘ap?%q aperaye V,‘{{}'S |C$r@ﬁ{£5@sl aﬁo‘é‘ﬁthﬁ?ér\,\%gr ei nBa but two of R
4, R5, R6, s#aeiive ardéntdydrcog@ound of the above formulae or a pharmaceutlcally

acceptable salt thereof.

' The invention also relates to novel intermediates and to pharmaceutical
25 compositions containing compounds of the above formulae in admixture with one or

more pharmaceutically acceptable, non -toxic carriers.

The present invention also concerns a compound of the above formulae as
pharmaceutically active substance.

30
The present invention also includes a compound of the above formulae for the

preparation of medicaments in the propylaxis and/or therapy of a disease state that is

alleviated by treatment with an alpha niL-adrenoceptor agonist.



and the remaining two are each independently selected fromthe graymMAY 204
consisting of nethyl, ethyl, isopropyl, -CF3, chlorine, bromne, and
fluorine; or a pharnaceuti cal | y 10 acceptable salt thereof. Still other
preferred enbodi nents include wherein R¥-and R are taken together to form
et henyl ene in an unsubstituted or substituted 5-nenbered ring, wherein the

optional substityHeHentth 488 rdidiBgicad shéraia@eutlo@mmpaiskwh coomprisO,a pr ef er abl y
chloro, bronmo, or -CN;, or a pharnaceutical] CeEtPébl e sal thereof 15 In

Formul a 2 mlemmutlmlb’feéﬁeﬁfé{? FMOEH Ch REEPPYY ‘?18??‘59 Mylap Ay

ethyl, propy ¥i@piRes. or d| met hyl am no; or a

phar maceutlg @Plpgpogrg%ogh ?qﬁ%rgezuan:g?‘ﬁhereof FCI her preferred enbodi nents

i ncl ude wherein all but one of R, R', R2, and R 3 are hydrogen and the
remai ni ng one | sel ecte g & il gong$raig, - CF3,
met hoxyIg chl or | B BEFSShI | ﬁwgrﬁtﬁwuaﬁ% H%w%éga Eﬁ’eﬂ?n'a%éu mﬁ&t&)r opylnﬁi et r?enyl
hydr oxy, aadhafrepémlcsw éitovaine dopunrofa qomporad emqr@tag !q/thw@@}é@ ymallagaint
thereof. Still. other erred. enbodi durUlsefno of
R R, R gomanglse Y AIRhr DG Rt e e P e EEEl B duree

[ ndependenm Moﬁ@;hé%@& Qfd/br Brvdgye @rdisase etase it m@lla\ﬂatﬁétbmylleatre?miwlth an

i sopropyl, - chlorine, bromne, and fluorine; or a pharmaceutically
accept abl ea@eﬁ‘lat/\/m'ﬁéfeé‘éf’ept@t?qus(t)t her preferred 25 enbodi nents include
wherei ngR9 and R 3 are taken together to formethenylene in a 5-nenbered

ring, or a pharnaceutically acceptable salt trﬁ\)greof In Eqr n%a 3 above,
preferred enbodiTimermresanhilvaaton et BRHIEE Bejuse REPPOUngs Ozsﬂb% Heceutical ly

acceptabl e AchpE o edieshegtisenbodi ments i nclude 30 wherein all
‘but one of f%%e@aéﬁhgﬁg%nuan RS are hydrogen and the renaining one is
selected fromthe group consisting of nethyl, ethyl, isopropyl, -CF 3,

met hoxy, fluori B0 rBBMSRE BT RE; of@bmBoeas sTREE Hbdvefohyulae dept abl e
salt thereof. Sti e'ﬁ\gétrﬁ%%pre errsed enmbodi ma??’?s wher ei n all but two of R 8,
R 9) RZl5 anie R@hu@mmrhyﬂm@g@ﬁmaﬂ@ ferrrsoprataisATe tIRTaBY 8T WY i ndependent | y
sel ected from Lo BepRbdN, ankie Herrieﬁ@eprs@pyty,, - CF3,

nmet hoxy, fl uoolnl'ﬂ%n ﬁ?%r@%ﬁgéﬁ%%r}gla& ?H%r a 12BIYMAY 2004

phar maceut i Atztdime e defri eivies usaitenttvh@e%cﬁnd wenifien. AT egHRg ISP r%ﬁ'ﬁ:&dl ment s
i ncl ude wherein R6 s, ne h or a pharmaceutically acceptable
salt t her ed O] A RGPEY’ Ig\?[%dargraefgﬁﬁd enbodi ment's i ncl ude wherein R
22 is methyl, 5 ethyl, or |sopropyl or a pharmaceutically acceptable salt
t hereof . O her ef err e Lngcl &t £ thenliyer ogen or

met hyl ; 2®r a pha r@ﬁ?n éré\fel 3%1@?@%?%‘?% ngﬁ? tEer eof. Still other
preferred esfrgdanremlys procdasca hehen descridetl. but one of R24, R25, R26, and R2'
are hydrogen and the remaining one is selected fromthe group consisting of
nmet hyl , ethyl, isopropyl, ethenyl, -CF 3, nethoxy, hydroxy, phenyl, 10
fluorine, chlorimg prléé@rﬁﬂlm&antnamdlsmlmyebwamlm igotrement E'F\%(Pﬁaceutl cal ly
acceptabl e salt ther Still f SidnaclHde wherein
all but twoPeph W&ao?@g§ea§&§tate§h% by atgé é@g?%me%ﬁggﬂ@abhed re‘I% ni ng two

are eachsi ngepgroctpRdr aoniet, wﬁcﬁ\cboirrrmmé h@ﬂwsm:mgcaomﬂa@wh@“meﬁﬁﬁ%yl et hyl ,
chlorine, and brom ne; or a F CEI%%I \%%I ly accept able salt ther eof Stil I
ot her pr ef eRPEUEHBAIMRIHPE © W&@B&}ée &rein Y is 2-inidazoline or

4-imdazole, Rz2 is nethyl, and R23 is H, or a '
The present invention includes a method for treatment and/or prophylaxis of
urinary incontinence, nasal congestion, priapism, depression, anxiety, dementia,
30  senility, Alzheimer’s deficiencies in attentiveness and cognition, and/or eating
disorders such as obesity, bulimia, and anorexia, which comptrises administering a

therapeutically effective amount of a compound of the above formulae.

The present invention provides various 2-imidazoline, 2-oxazoline, 2-

35 thiazoline, and 4-imidazole derivatives of methylphenyl, methoxyphenyl, and




pharmaceutically acceptable salt thereof. In Formula 5 above, preferred
enmbodi ments include wherein R 28 is methyl, ethyl, propyl, or phenyl’:Z ¥ 204
pharmaceutically acceptable salt thereof. Qther 20 preferred enbodi nents

i nclude wherein all but one of R 3, R3'-,18R32, and R33 are hydrogen and the
remai ning one is selected fromthe group consisting of cyclopropyl,

chlorine, afrrlnihkf)d'ﬂeﬂ b alkélifexdmideE bhyluresandn@ tHejrluseon the tptmmesicewerics |y
acceptabl e salt thereof. Still other preferred enbodi nents include wherein

d
al | but twiseabe Riades, REludimpgrinaandcrnesre Nasar@ e YRdP R Penai ni ng t wo
are each idégfe%%‘%egﬁgli%ty,sfénﬁéﬁtﬁ%émmwpaéwémr’grd@uaemihsatﬂenm@fesgemy| :
ne, n om ne,

et hyl, chl a or a pharmaceutically acceptabl e sal ¥
t her eof . Shoghitiontdreregting disordsds sntfoel PRasity, JuiEladed R an NPT §XpaP'e,

2i m dazolipe or 4-imdazol e ' Le Sundadieramreeytd cally

accept abl g §pPou ﬁeﬁ*b% Preég'ﬁﬁlljv%t%ﬁ}érgrép%%'&?feﬁ nbodi rre@?s‘% ncl ude

wher ei n Y ghrésocdpiotiagezstsiiorehe ReBlidastreattriepl of rABI losmeraralpl gending ESS| s

hal ogen; or a pharnmaceutical |y accept abl Rddd urBkRer

pref erred Lé’r’f‘lé‘@d'i“ﬁ%’ﬁt@”?enaﬁ‘ﬁc?é’xmgpgﬁpﬁre\?segecﬁgé @_tﬁ%thg\g@?%g? R28 1's ﬁit hyl ,
R3 is met hylot sRREH usBStorialvamilinee orndeftet ne thel vasPaetwg 8.6 above) preferred
enbodi nents i nclude wherein R 8 is nethyl el Cf'?\ldgghar maceuti cal |y acceptabl e
salt t her eGoc@Istgiop Bpaitr A FeBHYIE YRSy SR 35 wherein no nore than
one ofé 34, R35, and R38 is Cl) Br, or F; or a pharnaceutically 12 MAY
2004 - acceptable salt thereof. Stil] other eferred e | i ncl ude
wherei n R 34, RBeforapgceesngiughgawiih ?ﬁ&éﬁ@%‘ﬂ@ﬁ?f@ Ripfegpd egﬂ%f%gk,i! rr%etgi'uyl , or
ethyl; or QUbdcRl h MuReeeatabhewmidldtddineseof . 5 In Formula 7 above,
‘preferred %ﬁ%@%’{ﬁ&tg t|5ncl udg wherein R 2z is nmethyl, or a pharnmaceutically
acceptabl e salt thereof. Qi her preferred enbodi nents include wherein no
nore than gng. R 34, R3s, and R3s is Cl, Br, or F, or a pharnaceutically
accept abl egggql@—rl%ereof. Still other preferred enbodi ments include wherein
R 34, R35, and R3wssad bemdch i ndependently H, C, Br, F, nethyl, or ethyl;
or a pharmaceutically 10 acceptable salt thereof. In Fornula 8 above,
preferred enbodi nents include wherein R 28 is nethyl, or a gy%mageuti cally
accept abl e sal t "Alkgt sehns Obhanched of erbradchadraiiaedtreOnwelenl 887" no
more than one of in 1 b ifdiusiB subh aE ety St asrop@eiddd cal |y
15 accept afﬂ‘ﬁcaiﬁ?rtﬁapwgﬁgt%f1.@%;?$ﬁ§%)t er ‘%Sr|ef’esrur ed” enbodi rrmt sraslpncl ude
wherein R BépyReert-bagt nResyanechhcnditheéigendently H, C, Br, F, nethyl, or
ethyl; or a pharnmaceutically acceptable salt thereof. In Fornula 76 above,
preferrdd enbodi ments include wherein Rss is CH=CH, 20 Rs', Rse and R59
are H and Y9 i siéwérckas] medre a oranahgshar unicanshed shiujataed MPE4BIERt sal t
thereof. In Fornula 7 bove, .prefexr i Lol Ahudenyier eingl, X' is
-NH-, Y i@yéf-oai@%lf?‘ﬁ%‘?q Cﬁl@‘”érf?d‘ei%é 8%%‘%52‘?%@5%48’, 5 RSZ,? ang R53 are
H or a 25 jphii i@ eisblic tl-yutpicbepl, abjeatdadrd thékeof . I n Fornul a 74 above,
preferred embodi nents i ncl ude wherein X a is -OCH2-, Ye is 2-imidazoline,
R4' and R43 are CH3, and R4z, R44, R4s, R4s, and R4’ are H, or a

phar macgyit i cal | y| ageekay! Means thet grouped:(lower alkyl) wherein lower alkyl is as

herein defined.

“Cycloalkyl" means a saturated monovalent monocyclic hydrocarbon radical
containing 3 to 8 carbon atoms inclusive, such as cyclopropyl, cyclobutyl, cyclopentyl,

30 cyclohexyl, cycloheptyl, cyclooctyl, and the like.

"Lower alkylene" means a branched or unbranched saturated divalent
hydrocarbon radical containing 1 to 6 carbon atoms inclusive, such as methylene,

ethylene, propylene, 2-methylpropylene, 1,2-dimethylpropylene, pentylene, and the
35 like.



30 The preparation of the conpounds of Formula 1: 12 MAY 2004 -26
X-Y S RI R Rs 1 generally involves the introduction of the "A" é?jwllgrﬂ?m
the "-X-Y" noiety into the phenyl ring. The follow ng discussion reI ating
to Schemes A-E involves the separate 5 ki foduction of the above noieties.
It will be appreciated that for any given conpound, consideration nust be
given to the introduction of both noieties. The foll ow ng di scussi on of
Schenmes A-E is, therefore, for purposes of stration not _limtation.

10 In general , {lwes@kenybmesns A rangRe OéHBW@” ﬁﬁ‘éata(égéw&ga@ﬂnthe

nature of pacicl SSHbm.nﬁn ﬁeeﬁ’téﬁgéllﬁénylﬁrboﬁa%w@@bl%%a}b@rhtamsne:lmﬁve stieroduced

into the s ure eit virtue of an appropriate am nophen ound
that is comtrrenall b;omwﬁh h@bleélelGOWR%éS"s'?ﬁt?%%@i@‘ PRI B\WFJL %agﬁ an

am noph trbe qﬁerrpound is not conmercially available or synthesis is not
known, of espondi ng 15 nitrophenyl conpound may be enpl oyed and the
nitro group reduced by approprl ate neans to an amno group. A nitro group

ey be i ntroduced, | nL0, a0 ARPLOBLL 24P RNENY]  GOIMAUAL B KAGNNARRNT queS

if the desired nFtWd 15 7no herw se avali The ani ne

g:}g;g ' 3 r %gérfo@Qerhteraaél oapmrmmataeﬁtahkytrguylfocbmld andld i9ed earben RigMsul f oni ¢
ri de

. .20 The introduction of an
fol I owi ng Gxhiesine. AUCTE EREACTY PWQDM Yé %Wﬁﬁg’%‘é’lé L'Isztsrat o b>F/astgeRb
10 X VB dimet%?lp%%n?l@ﬁé, pentenylene, and the like.

"Inert organic solvent" or "inert solvent" mean a solvent inert under the
conditions of the reaction being described in conjunction therewith, including, for
example, benzene, toluene, acetonitrile, tetrahydrofuran ("THF"), dimethylformamide

15 ("DMF"), chloroform ("CHCl3"), methylene chloride (or dichloromethane or "CH 2Cl2")},
diethy! ether, ethyl acetate, acetone, methylethyl ketone, methanol, ethanol,
propanol, isopropanol, tert-butanol, dioxane, pyridine, and the like. Unless specified

to the contrary, the solvents used in the reactions of the present invention are inert

solvents.
20

"Halogen" means fluorine, chlorine, bromine, or iodine.

"Halo" means fluoro, chioro, bromo, or iodo.

25 : "Halide" means fluoride, chloride, bromide, or iodide.

"Phenyl" means all possible isomeric phenyl radicals optionally
monosubstituted or disubstituted with a substituent selected from the group
consisting of lower alkyl, lower alkoxy, and halogen.

30

"Pheny! lower alkyl" means phenyl as defined above attached to a lower alky!

group as defined above.

“>_imidazoline” means the moiety designated by the structure:



The anmine group in the precursor conpound is reacted with the apprdariit404
al kyl sul fonyl halide (R SO02V, wherein V is halide), such as al kyl sul fonyl
chloride, to give the desired al kyl sul fonam de. 5 Vari ous approaches are
avai lable for the introduction of the -XY noiety. In one approach for the
i ntroduction of a 2-imdazoline group in precursor conpounds wherein X is
-CH2- or -OCH2-, a cyano group is transfarnmed to an imdate functionality,
which is condensed with 1, 2-di am no§(.h.éhe to formthe 2-imdazoline group.
This approach is illustrated i n Scheme ro R4 A~~ X-CN R~~~ R5 ~s 11
H~-NCH2CH2NH. , SCHEME B Ra Ay~.~- OR3~t SNHR~RR6 12 RA NA/. ~ "X N

R~h~| ~ Rg_nl-,is @béanﬁérgt@bﬂméﬁ\ﬂ?ﬂ ?VOUmmbomMamtme f@fm@pzﬂw rbay assaiteeeini t 2_ |

et hyl enedi am ne and trij nmet um, num, i,n_ref | uxi u foymdirectly

the 2-ini damaﬂﬁ%fcgmé@ﬁpi%d‘%/ﬂ/@ﬁmaé?{a,Of in e ?boj’?q%@%&%me@?neﬁ?{fésw ’

30:1482) . tﬁ@re%@ﬁéﬁt%"fo#ﬁ’lﬂf&@%\aﬂﬂ@ﬁs theoliowtiigoduct i on of a 4-i ni dazol e group

in precursor 20 conmpounds wherein X'is -CH2- or -OCH2-, a cyano group is

converted to an al dehyde, which i s>react ith tosyl nethylisocyanide to
—'Héﬁ{

gi ve di hydrooxazol e (Buchi, et al. g ocycles (1994) 39:139). The
i m dazoke group is produced by treatnent Wf the above conmpound with

ST o oA A b | 12 IRV 2004 20

“2.oxazoline” means the moiety designated by the structure:

]

O

10 The term 2-oxazoline includes all resonance forms of the above.

“>_thiazoline” means the moiety designated by the structure:
N
0
S

The term 2-thiazoline includes all resonance forms of the above.

15

“4-imidazole” means the moiety designated by the structure:
2

NN
)\/NH‘
N

It should be understood that various numbering approaches have been used for the
above moiety. The 4-position referred to above is based on the designation of the
20 nitrogen in the above formula with the number 1. However, if one were to employ the

following numbering approach, the position of attachment of the imidazole in the

present compbunds would be the 5-position:
1

H

N 2
]
4 N3
Another approach has been to designate the position of attachment as 4(5)-

25 imidazole.



RI' RRs laRa NA/ /XNHr R-\ ~R5 Rs 13 in another approach for1@ﬁﬁxzum
introduction of a 2-imdazoline group in precursor conpounds wherein X is
-NH, an anmine group is reacted with 2-hal oi m dazoline to 5 produce the
desired conpound directly. As mentioned-above, an anine group nay be
introduced into the phenyl ring by reduction of a nitro group. The latter
conpounds nmay be commercially available or their synthesis may be known

Alternatively, a nitro group may be introduced int [
_ , @ _ ' y t he ph
described above'Pherinacayisebaatcapialle s3j8 means 198 %@ﬁ&#&hpﬁ?g{%@?;: hthe v

noiety of the re . ' B3 el whibh amhen [
t he reagen |ofosg|c ?gﬁ%ﬁ'gég%ésfaor@iadéggﬁg?fg tRa 1%B§Q?J~NHZMEB’“RaI R Rg '12 gﬁEI\/E D

V N~~ N Rapiickaly 6 olnerwis& ukbdirabRR, Resmed WHB NG i ael h : :
R SRONSQINEG.  Lhe Lal! o 0dokid M54 rains 20 Saben Ewg%:rﬁj@mm%eég M rhe
am ne QVSOUﬁyquHC? HE‘(_: B?'QCLV SoRrO bcrrpcouﬁg T eaCt ed Wi th CJ?Eeorappr opri gt e
al kyl sul faﬂi@é’,'ana%r%ﬁﬁc L83 REANSE2AEeticweiaiely piopiowic doid, lgiicpéregcid, PY1wiqasid2004
EREQRECTENE Eﬂ!im li_lqiq n%g'Hz Ly, fo B8R SR, %%@S?T%Q%é acdXfufldrifaci, Batalle ~ RS
el TR A BRI SR oG B acid fuman-agd.
acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, p -toluenesulfonic acid, salicylic acid, and the like.
10 “Pharmaceutically acceptable salt” includes solvates, particularly hydrates, of such

salts.

“Optional" or "optionally" means that the subsequently described event or
circumnstance may or may not occur, and that the description includes instances
15 where said event or circumstance occurs and instances in which it does not. For
example, "optionally substituted phenyl" means that the phenyl may or may not be
substituted and that the description includes both unsubstituted pheny! and
substituted phenyl; "optionally followed by converting the free base to the acid
addition salt" means that said conversion may or may not be carried out in order for
20 the process described to fall within the invention, and the invention includes those

processes wherein the free base is converted to the acid addition salt and those

processes in which it is not.

"somers® are different compounds that have the same molecular formula.
25
“Treatment" means any treatment of any disease state in a mammal,
particularly a human, and includes:
(i) preventing the disease from occurring in a subject which may be predisposed to
the disease but has not yet been diagnosed as having it; '
30 (i) inhibiting the disease, i.e. arrésting-its development; and/or

(iii) relieving the disease, i.e. causing regression of the disease.

"Disease state which is alleviated by treatment with an alpha y-adrenoceptor
agonist" as used herein is intended to cover all disease states which are generally

35 acknowledged in the art to be usefully treated with alpha s-adrenoceptor agonists in



The follow ng reaction schenmes for preparation of certain specific 12 MAY 2004

conpounds in accordance with the present invention illustrate one or nore

of the above general synthetic approaches, which are described in nore

detail. Schene F summari zes an approach-gor the preparati on of conpounds of

10 Formula 1 wherein Ais RSO2NH, X is -CH2- or -OCHZ-, and Y is

2-1 m dazol f gy A2 MRY RO0de aateslwm@hm BB b0 Bl R by R 23 H
R~S02 ?% ~JJ~RS NH R 25 - 30 SCHEME F Ra 02N~~/ X-fCN

~ ~, 5 ' Rtie d@e@éicmﬂmmfﬂnomptws Sty Present invepiigg, fheompoupfisy

S02N / [ X: i e ILFinbhEAEG&inkAce,

i ntroduce H] w&q%m%lae&/\hsuc I%S?%%gﬁcgeg?g“%n@nd threﬁapproach

i nvol ves rggmbulﬁgy ﬁmdpommﬂem'.e g;emmne;ytaeaswnawnnqcmtlsew gasy CBF‘%@%‘P%I y 1to

2, nol es per, nol e of ound C t de,

pot assi ¥m eg)%m?r&ede%[ﬁas' é‘”f"ieﬁ/e%‘?'ﬁeﬁ‘?? F ﬁ@? g'r%%{’r“%(rﬁg%glﬂsghte llégtrﬁ:h as

di net hyl f or,gemiV@ResLaMassgnitiof] andeetingalisbraes fsocm &8 omesdy riwdistid.andmay be

enhanced further by inclusion of a catalyst such as sodi um i odi de)

pot assi um i@paedE- [ithiumiodide, and the like. The reaction is carried out

at a tenperature of about 60 to 90 C, 10 preferably 70 to 80 C, for a

period of about 1 to 24 hours, preferabl 3 12 hours. der an

inert gas such d¥hereppdisaty efirc¥hamarg Eﬂééam?HBtW%'S fﬁ#ﬁ‘gé%r}tg(guct is

i sol at eﬁ} by.#c0Q} aﬂqeﬁpﬁs ’d@ﬁfetd %vg‘%ﬁ&fﬁirﬁuﬁlsm BN magnme iaheedondhni xi ng
the reaction m xture lto ferably 5 to 10 apount of

an et her sateagmentsdth. tb@'aﬁelélcﬁﬂm effﬁcgr eamHFWé’Y"ﬁWQFH%\%nQ ar ih)g’aﬂZDJeCt

tetrahydrof ura 5@ 6t fHeRerligiondaed theonapesind 22, is
it hen washec'fl C{]%eagggé%tgrgg@@gjegg%tth;g%%ﬁt|gn suchlas sat ur atkﬁgﬁodl

chl ori de. \Mterieismation, and G@ybe detrimimed reutingly by pre ehergralyy> 'Beeaftgnt roduced
by

15 Preferred Embodiments
Among the family of compounds of the present invention, a preferred group

includes the following compounds of Formula 1:

wherein: A is (R'SONRZ%), (R*R®NSO.NR?), or (R®°R®NCONR?-); X is -NH-, -CH,-,

20 or -OCH,-; Y is 2-imidazoline, 2-oxazoline, 2-thiazoline, or 4-imidazole, particularly 2-
imidazoline or 4-imidazole; R is H, lower alkyl, or phenyl; R? R and R® are each
independently H, lower alkyl, or phenyl; R, RS R® and R’ are each independently
hydrogen, lower alkyl, -CF3, lower alkoxy, halogen, phenyl, lower alkenyl, hydroxyl,
lower alkylsulfonamido, or lower cycloalkyl, wherein RZ and R’ optionally may be

25  taken together to form alkylene or alkenylene of 2 to 3 carbon atoms in an
unsubstituted or optionally substituted 5- or 6-membered ring, wherein the optional
substituents on the ring are halo, lower alkyl, or -CN, with the proviso that, when R "is
hydroxy! or lower alkylsulfonamido, then X is not -NH- when Y is 2-imidazoline. The

compounds include pharmaceutically acceptable salts of the above.

30



treatnment of conpound 21 with a halcacelonitrile, such as, e.g., Brﬁgml
or | 1f11 6UUt -J1 cyanonethyl tosylate in the presence of stro i
such as sodi um hydride, NaN(TM5)2, or KO Bu and the like in a suitable
organi ¢ sol vent such as dinet hyl forrnan-@%; di oxane, tetrahydrofuran, and
the like. Usually, about 0.5 to 3, preferably 1 to 2, noles of the

hal oacet oni tril g ESnRIPh Q¥EGk REfcréiered canopiaient idduddwhibeimBact i on is
carried out by adding the hydride to the solvent cooled in an ice bath and
t hen war medhethyl, retiyla prepyleeraheni; 0 Ce ppwlRgesticaly 2SRRI BR8] vent
cooled in an.ice, b . , ' J [ Ut Rf o andPRT bednhyako ut 1
to 24 hourgr,efeﬁFeeq%rsgg?'?gg%t'éa?gé h’ggrrel'sr.ﬁal‘fl:'%et drnggfjﬁti ng product CO%O% 22,
is then regmyereedmaling onais selactechizomhiee @it gPREsnOh B1edih 8yl CFaeHz- and

R is -OH the CN group,nay. be, | o b f @id 21 with
a hal oadet BIEIMPY @%O%fo:)ﬁ“%ﬁ',”eeﬂ“"g?‘%' 'g%wckh@kg%ﬁeggé%g% Cs2003,
K2C03, and {dagduisRaimmionet Aphaiindekitaineccentations! tharegf.s8tif eheh. Usual |y,
about 1 to 4, preferably 2 to 3, noles of th 2098 S b nol e
of conpoun@refarrechamapintents 'QC'Pge yhegn 6‘?8‘1’%‘(@8@ g%dtﬂ’iﬁ’g gé@%ﬂ/g es "

hal oacet Oniaf'u? il renaiARhAY 8 e inddpRnaéntyasEatard theTgreup eansidting of s
carried out i

or a period of about 1 to 24 hour ref erabl . ours.
The resul timvgh&ﬁ,reihﬂctstr@@M‘p&FmdC'?‘?,””‘?’g"‘?'ﬂ@ﬁ’ ?ﬁwg'%’cﬁra(p,o rgéﬁ%ﬂ'fglws next
treated o redusae dfheredO SBHSIRIPRALRd EMBoMinen ignatpwhereR(R Jiand Rin
am no group. IS may be acconplished in a nunber of ways ar exa le, in
~one appr oaehe taaptegrth 2o fmeiapBRIRD &d LI’F(“%”W?\%P?“?&%W&‘?{ B4 egl;d et hyl
acetate, metRaneleihBRAbna B0ekthikhid bitthe id dte hamnidabbiyhet @10geneous
(cat al yst, o exanple p a |u%€n car bon, p%,agll num St)éinlgfﬁag?ﬁ%%h di um on
alumna, t exabl brpRB or FPN; & r@aceyicalinaae ound 22
Wniuch 1s ag)égz, ﬁmg 0.01 to O. 1)@g?ﬁﬂpreferabl y agout 0. 05 g, ofulo%
pal | adi um on carbon catalyst is enployed and the m xture hydrogenated at a

. : incl r IS M I

pr essu(rjps ;)f dab;)uh Ft3>®mt1|a Ziqua& p;emra‘de&ra%ﬂwmagémcm"f@ &0 ps'P. eFE@g}rSgac]El on
is conducted at a tenperature Q $LAHaymabauikaR5C, for
about 24 t &M FHBW'SSAJ%W@TES}'%%Ir?/e@ggﬁ[nollg ﬁ(r)nu?@a.nﬂf@er ﬁgﬂ _vrgl é i
hydr ogenat i RBeg@blichaltansrebe dObat presirreg armbodiments dtrusieivdeerin 28 HAAM Ofand 30

ethyl acetatg. lsugl| abou t e «ﬁir@g Jilgs i arbl (1)
chloride ar®® <ipl %ye@i’Yc?:)@r %ﬁ‘é‘]"@fgg'&%%%n& Aa?%ie {rsgaeﬁet?iton_ i's cognrdué:]t ed at
a tenper at Wopselingbometnd etiyl, 90E;, metbey, abloyinalsseming0fiuasin?0EPPPBY!: about 24

to 72 hours, preferabl oyt 24 to 48 h ol i . nation with
in (1190 crivelopiRey - e wE Qoionths SRR er LB S st fEh Attt o ot ur e
and combi neg whiB|cAhit thelcbf. 05 grdther [mreleverten8Bdinrrts islude wjlereie all AUEWoThe
reaction mxture js peutraldze t he diti . g J
appropri at eOfB::’;‘gsRLu%%v aRd @O(ﬁrﬁgxy@iyoggrp 88@ < h—%%éﬁitggo%r?g%g%%gaéf&g\%lyei t her
of the abovg,anes R8RS gRElp tRsiseny at edihbl ethyhisoptdpyh aCF sediginanronties,

m xture subjected to chromatogra such as silica,. i.ng wth a
sui t abl e sodndiorggedr %@h?fé"t%?%ﬁ%g?’léﬁ?e@ﬁbg%sqpthgrer%%'x t&?‘%h?r@%taggi‘easuch as,
for exanpl €, BodifeRYmABES ARGl ein R 2niH hyleankerchhethedte foGoethenyldn@® above
is next freated to formthe al kyl sul fonam

_ | de fcormﬁund 24). To this end
conpound 235imergsrsi e, o a Phaifiaspwicalh feaeBtaRIasAS0F EShy 1~ hal i de such as
al kyl sul fonyl chloride in an inert organic solvent such as pyridine, 10

di chl oronet hane with a base such as triethylam ne, .and the_lke. tl,@ual ly,
about 1 to 3) pr &f Eomblly 3Bbeve PreferageabodimanteinglRs MEgIEB Ry | 'SHEF e ar e
enpl oyed per nole of . : AGhthOMpreferea ReiofRbras inlude
terfperaturea@PaHB%‘iﬁUt'g"%p%%gQ@B%? SS;EZ%JF?I y ar[)%rut "0 to 10C, for about 4 to
24 hour 0 pretasinbll puadreust B'°t B'°sRRoeandR™ Fie hydraeen ard kiexelPE N%OS 8at ed to
hydrol yze the unreacted al kyl sul fony rivde,; bovi 2CeXamRlHbxy bloRdEl Nng a
sufficient éﬁ‘ﬁﬁtﬁfﬁw &)ﬁ%?u%ﬁ%ﬂs\}\%ﬁ%*gﬁt \C] ért@g'c'?(ifjﬁc?)npyrlﬁ xt )tjdre t,oxgnbi ent

t enper at ur e chibhRe ffRBrommeTox b phermacentoely actefitdhle dalt hegegbHSEY oWBbut 1 to

3, preferably pH 1, by the addition, of . .a pe Py iad j2d d
hydr ochl or i erefeired e"l‘}?@d‘ﬁ}%wg?fe At s R AL F G g g Sl °d.%"Whi ch

i's dried inyconwentihgMab arRessindéitnEenfyasanettaiiirém dme aioop eongstinoedt ed to

i ntroduce the 2-imdazoline npi e% To ﬁhi S e corrgo(iggow%#e,iog JAreated
first to3Fommatav, ¢thydiseeropyhce omahexy: MeSRGothd ™4 4'S "SUShéndéd in an
inert organic solvent such as nethyl ene chloride and about 1 to 4,
preferably 2 to 3, noles of ethanol per nole of conpound 24 is added and
the 25 reaction mxture is cooled to about -10 to 50C, preferably about O
to 10C. A mneral acid such as anhydrous HCl in a gaseous formis bubbl ed
into the mxture to conplete saturation of the m xture, which requires
about 20 to 60, usually 25 to 35, mnutes. The reaction mxture is stirred

I T N . v = Y T T oA v ~



facetate and dn aci d such

S the reaction product is treated with strong base such as anmoni um
hydroxide to liberate the salt. The resulting conpound 26 is next sdﬁj%%ﬂﬁ
to evaporation froma variety of inert organic solvents such as nethanol)
nmet hyl ene chloride, and the like. Aternatively, conpound 26 can be
obtained directly from conpound 24 by 10 treatnent with ethyl ene di am ne

and trimet hyl aluol fudiy 4 0eRtdoRNshit tﬂbre@f.-Stillsdﬂﬂé’rg:)/efeﬁédil@ﬁ%o@inﬁdnmrciuaes an
approach for the preparation aof conpounds of Fornula 1 wherein A/is

R SOZNH, Xheesin BHiZs netiyband Rs' igH; g agpaimaceqiicalrpegaptad!¢satiytners®f: soon--~
X-CNW Rs RRs 2AHR4 | ~OR- S0O2N~-~ X ~, Ns TI Rl RRs 2$ HR4 R1
SO2N~~ X CHO 7.i \/ \ R RRs 27 HR4 N Rl S02 N~~\/ X-'~~~J~~0\~ Rs R
| Rs 29 Conpounth Rémutr ¢phoey pedeies emboditieaisonaiudd wheresdR 6ds metdbnver t t he

cyano 20 group to an al dehyde. Thi b I (o I

CYAN0 20 OL R BB eSh Se TN eI R B AP RO € O

;ln t Ih|n g;nt tr bﬁ{bbyihﬂénltulfﬁhalggélm%dﬁeﬂzaasldydrﬁged drkeeth@onpaphain@teiticalyspended i n
organi ¢ sol vent such a t I t.. . i

G met hoxy eeeRAEIg pkaiec Stk angarsrr e P e Al pufod

mxture i s cpel aeb (& ahOHE” ard GylibgeR&nd Micelkaiaatmy ordisuelddtddoird®end about

3to 7, preferably 4'to 5, nvolés of DI BAl er l e of comppound 24 is 25
added. ' The Sremaensiting Rieteyh Stk PpBaYs SNeRlot BOHaRt E\P@QW'@%W&{&? s,

pref er ap| yﬂé’orti , chibrife, Mom B8 0ha BirgisIRHeFrid AR sldh@mmbdiRiieanesRofbBAL | s

destroyed by a on ‘of excess nethanol or the like. The solvent,iss
evapor at ed sahtheré. 588 ather pegfesrasderapodimaps infHdewhaseig @t ok - R

neutral i zatj.on by--addit .de;;eﬂfan Nhé A&hdiniRG 930 b sRhVfitpehdityasigtdly |
s hydrochloric acid to pH of about 1 to 2,

pr ef er abl y fpokh the giodtheonsistiog bomeibwblivt chieriesandr@@ing Ph2 a sui tabl e inert

organi ¢ solvent such i . | uti
Or AN SOl HEDNa UG Re S RS SBPUR, Held SRS A ad AL ut Fon
15 wherein Y is 2-imidazoline or 4-imidazole, R#is methyl, and R* is H; or a

pharmaceutically acceptable salt thereof.

in Formula 5 above, preferred embodiments include wherein R 28 is methyl,

ethyl, propyl, or phenyl; or a pharmaceutically acceptable salt thereof. Other

20 preferred embodiments include wherein all but one of R ® R¥ R and R* are
hydrogen and the remaining one is selected from the group consisting of cyclopropyl,
chlorine, fluorine, hydroxy, methyl, and ethyl; or a pharmaceutically acceptable salt
thereof. Still other preferred embodiments include wherein all but two of R %, R*, R%,
and R® are hydrogen and the remaining two are each independently selected from

25  the group consisting of methyl, ethyl, chlorine, and bromine; or a pharmaceutically
acceptable salt thereof. Still other preferred embodiments include wherein Y %is 2-
imidazoline or 4-imidazole and R% is methyl; or a pharmaceutically acceptable salt
thereof. Still other preferred embodiments include wherein Y ¢is 2-imidazoline, R¥ is
methyi, R¥* is methyl, and R* is halogen; or a pharmaceutically acceptable salt

30  thereof. Stil other preferred embodiments include wherein Y © is 2-imidazoline, R%®is

methyl, R® is methyl, and is R* chlorine or bromine.

In Formula 6 above, preferred embodiments include wherein R '® is methyl, or
a pharmaceutically acceptable salt thereof. Other preferred embodiments include

35  wherein no more than one of R ¥, R®, and R* is Cl, Br, or F; or a pharmaceutically



wherein Ais R

The ai dehyde functionality of conpound 27 is next converted to a 10 AY 200k
di hydrooxazol e (Buchi, et al.) supra) by dissolving conpound 27 in A@r?ﬁéWl
organi ¢ sol vent such as an al cohol, e.g., ethanol) methanol, and the |ike,
and about 1 to 3, preferably about 1 to-255, noles of an appropriate

i svcyani de such as tosyi nethyl isocyanide, and the like, are added per

mol e of C%E?Mélge%élt th&bovesl diterahefetre e@ﬁ)otjméht@ncipdeflme@lmﬁ ARt 0 1to
0.2, noles o

gyani de ion such as sodi u 5 potassium.cyanid and
the |ike. andeRT aseadnindprenseaty §. &t 8y e»d“é?‘lﬁr/" Oft%tPr)(lie‘?ra% Ef?aémé‘?e‘étc\é@f 20 to
30C, prefer o 25C, for a period of about 6 to 24 hours,
preferablf%gg)%blg%%wﬁgﬁgsﬁ under an inert gas such as nitrogen, argon, and

the like. The reaction mxture is filtered and the di hydrooxazol e product,

conpound 28, i S ! ed[? 7;gb%vreelppe?@r&?gnéodl%ﬂ%%l@d@%ﬁg’éﬂRzzqgmm%r29 i's

obt ai ned from JBHPSTHR reat nent Wi th ammonia. The reaction is
usual | y cae{ﬁth&ﬁ\a@ldbtldamyacs@;aétﬂd sal@ﬂtemoiemth@mngeuade@@OﬁlQ"%‘tﬁs'ﬂ@‘Hded in
about 10 to 20) prefera

| d
28 in an iWeaTeingIYRAI! §‘8IC\9‘8r‘&f (jjp? &"@ﬁg"& @ a coﬁ H%lﬁgﬁﬁ}faugonpoun

I sopropyl %e@?ﬁ%le sdfethBrie! $tnle<§thé:n@4efer@d0bnhﬂnﬁhrhert¢ech[ide wl'eea@m iFofl, Rixture is
stirred at erature of about 8(? 0.120 ref elrabl L&% t%)a”to 100C,
for a periau B? 8&%@@@“ mdegeadangy it © d#efe‘?”ﬁ Y reihég gr% heF'act i on

m xture,is @ABRignt tenperature and the seal ed cont ainer is
opened%Thae&ggiagfegn%Qtl s renoved by evaporation and the resulting product,

conmpound 29) is 30 purified by chromatography. An alternative approach for

i ntroduction of th REineREP AuBEsn B iBonettyiaod
5 cm”mé gadese &?éarreaembemqé) £inGaER oK g f s y

summar i zeda phaSedtenticity 36eptaltle siithezeef4 OtBer FSQHEWE e mCﬁé"‘eCI R~ ~

R5 Rs 21 R4 02N / /X BV X, 3\
y 5 R ( R REe%{N QBN %@°ﬁ4°fﬁﬁeﬁ5§&2ﬁ®§§b%{&ﬁér ng I ueé?éﬂy; H R4
1 f

H RL SG3~\ accetathe-saittherehf) SR bthRr Ref@82d mbmleeaﬁem@mwe%ﬁ'ﬂdﬁndﬂz rom
above is Cgrl;]v%%etaer% eta%htlrb epenggﬂteleH %;1& F, methyl, or ethyl; or a pharmaceutically

acceptable salt thereof.

In Formula 76 above, preferred embodiments include wherein R * is CH=CH,

20 B, R® and R* are H, and Y? is imidazoliine; or a pharmaceutically acceptable salt

thereof.

In Eormula 75 above, preferred embodiments include wherein X 'is -NH-, Y'is
o.oxaxoline, R*® and R® are CHs, and R*®, R®, R% and R® are H; ora

25 pharmaceutically acceptable salt thereof.

in Formula 74 above, preferred embodiments include wherein X ®is -OCH,-, Y©
is D-imidazoline, R*' and R*® are CHs, and R, R*, R*, R* and R are H; or a
pharmaceutically acceptable salt thereof.

30
The preparation of the compounds of Formula 1:



15 conpound 30 by conventional neans such as by reaction of conpouggéﬁﬁ
with lithiumbromde (J. Am Chem Soc. (1955) 77:4903). A strong szﬂ@'h
is

as, for exanple, n-alkyl lithium e.g., n-butyl lithium in excess,
conbi ned with 2-(tbutyldinmethylsilyl)-1-3N, N-di met hyl sul f anoyl ) -i ni dazol e
(Ngochi ndo, J. Chem Soc. Perkin Trans. |I. (i 990) 1645) (about 0.5 to 2.0,

preferably about 0.8 to 1.2, noles pergfole of conpound 21 ) in a suitable
i nert organic solvent such as an ether|solvent, e.g., tetrahydrofuran,

di et hyl ether, dinethoxyethane, di N A T {he |ike. The above mixture is
cooled to a tenperature of about -50{to +1OOC, preferably about 78C) and

conpound 30 is added. The reacti 097 1 ss stirred for a period of about
6 to 24, preferably about 10 to 12, hodrs during which tine the tenperature

is allowed to warmto anbient tenperat@&fe. The resulting product) comnpourid
31, is subjected to various washings w tth inert organic solvents foll owed
by brine and is then subjected to colum chromatography using a suitable

sol vent system such as, for exanple, ethyl acetate/hexane, hexane, and the

li ke. 12 NAY. 2004 - he “hor Gindahe BV rhoittyentoitheo gro
ﬁglgg?lvgﬁth@wggk@éf thé “ATrR@ib§ &N oietyein group

to an am nge'ber% conpo ' In a manner_simlar_to @ha&ﬁﬂescrétged
above in Sphewerifgf Ghe folowingrijsoussion refptingdapstaRea 2 BVeYRp P23 The
desired product, . conpoun 1 q \@.llr?)%?f\ W di18d EH&@fd‘r@hV@tvbﬁn of the
al kyl sulf oH‘érﬁPH%t'o&cgEBe, a@%\ll’%grﬂm?@esng a! ne p{an a 5 manner simlar_to that
descri bed abepeuhd) Sakidemtith ot hagiventatbe ditwaugions PRELMACYSS t 5% onmpound
24. The protective groups .in conpe (8. 1of PNE8e 4K il atiBe 2AE Nt
wor k- up pr&'@Wﬂ}ge‘g.sg’ﬁﬁ'oglc{fglpﬂ%r{'?é\rl)gggbﬁééﬁ For BI|?Pr{1)t roducti on of the
4-i m dazol grge@p i nto the conpounds of Formula 1 wherein Ais R SO02NH, X
is -OCH2-, and Y is 4-imdazole is 10 sunmarized in Schene |I: R4 02N~/ OH s
7~~ ~~RS RRs 34 HH RRb 36 R1 S02 F Rs H2J N~ Tr 38 N35 Tr HR4A N R1
SO2N~~, {CH2- ~~ N Fen&at; ifkddactbh of GoinpioaialtbvB40mpognds dersiee 98I the PalUESnbi ned
wth (1-tr Iotf )ﬁl\l. -V\llhtle_#elinn}xciisaéoééj\]ﬁzl— ) RPR®NCONRZ-, an amine is introduced into the

structure either by virtue of an appropriate aminophenyl compound that is

commercially available or whose synthesis is known. Where such an aminophenyl

compound is not commercially available or synthesis is not known, the corresponding

15 nitrophenyl compound may be employed and the nitro group reduced by appropriate
means to an amino group. A nitro group may be introduced into an appropriate
phenyl compound by known techniques if the desired nitrophenyl compound is not

otherwise available. The amine group is reacted with an appropriate alkylsulfony!

halide or alkylsulfonic anhydride.

The introduction of an A moiety may be illustrated by the following Scheme A:

SCHEME A



15 net hanol prepared by reaction of (1 Himdazol-4-yl)-methanol wifAY 2004
trityl (Tr) chloride. The reaction is conducted in an inert organic solvent
such as an ether solvent, e.g., tetrahydrofuran, diethyl ether,

di met hoxyet hane, di oxane, and the |ike -i4-the presence of DEAD (di et hyl
azodi car boxyl ate) and triphenyl phosphine (M tsunobu, Synthesis SCHEMEI

12 MAY 2004 - 37rHel&ihe Jgrdup in titpracemot campoundis teadtad Wil teé@PERriatesi ng

about 2 noles of DEAD s of, tri e Pf
compound yTREnVGaRS B SR eV & 10Eh e 4O BRASOREISRECE . o 10
to 60C pr %@Q}eg.ré@gmmsaﬁbﬁam&)c for a period of about 1 to 72 hours,

pr ef er abl out to 24 hours. The reaction mxture is 5 cooled to anbl ent
t enperature and the resul ting product, conpound 35, is purified by

chr omatggr aphy. Varna%sna\' bgogacﬂéé’ﬁfé élfaﬂ&&%‘!lﬁ'é’m@r@db&o@@ﬁ%@b@d moetanirani ne
group to0 gi ve conpou In a manner simlar to that described above in
Schene F f(m’e dppeodd foommemmmtlm ok RpBigage P AreUR BripstHitP F8MPeYPbund 37

i s obtained r _si Iar r box®inigatScheme F for the
conver si on Qﬁ é‘?ﬂﬁ; gpr[fg 'SC?% %&n%ﬁgg%ﬁ%ﬁ@??ed product corrpound 38,
i s obt ai nefdn&wnbmgirwhiﬂnmgortdeeswth|yﬂ 2giouipoeinageip imdng Fimidagoline

conventi onal man er _such, as. Ibgt tec?ﬂﬁt tn] wht h dilute inorganic acid such as
hydr ochl or 9'8URci' 'SﬁPPé‘??CM%PP Brganl c solvent such as 15 acetonitrile.
Schene ;4 summarizes an approach for the preparation of conpounds of Fornula
1 wherein Ais RSO2NH, X is -NH, 5(51_'% l\\ﬁ i$ 2-imdazoline. 12 MAY 2004
-38 RsR~Ro )2 Y RA N Rl S02 / N N\ R HRA RL S02 1 / NH2 R~ \ Rs
Rs 42 Compound 39 is treated under mld conditions to convert one of the
‘nitro groups to an anmine ggoup of compound 40. To rhis end conpound 39 is

reacted 5 wwth a mld redu |ng agﬁnt such as, /Ior xan‘gkn/éﬁmzh um

dithionite, ammoni um R37OH
RG

ll 12

R* N
~ ]
X
HNCH,CHNH, A AN
H

Alternatively, the cyano group may be reacted with ethylenediamine and

trimethylaluminum in refluxing toluene to form directly the 2-imidazoline group

15 (Wentland, ef al., J. Med. Chem. (1987) 30:1482).

In another approach for the introduction of a 4-imidazole group in precursor
compounds wherein X is -CH2- or -OCH,-, a cyano group is converted to an aldehyde,
which is reacted with tosyimethylisocyanide to give dihydrooxazole (Buchi, et al.,

20 Heterocycles (1994) 39:139). The imidazole group is produced by treatment of the
above compound with ammonia. This approach is illustrated in Scheme C:



sul fide, sodiumsulfide, and the like. The reaction is generally fﬁ@r%?@‘*
out in an aqueous organic solvent such as an al cohol (nethanol, e A )
etc.)/ wafer mxture where the water may be present at 20 to 80% by vol une.
Conmpound 41 is obtained fromconpound 4028n a nmanner simlar to that

descri bed above in Schene F for the 10 conversion of conmpound 23 to
conpound 24. The nitro group of con®itnEMEIC i s converted to an am ne group
to give conpound 42 in a mapner simlar to that dp%scri bed above in Schene F
for the conversion of conmpund 22 to conpound 23.%7 The desired product,
conpound 43, is obtained by treatgrent of COW{Z/WGHO

2chl oroi m dazol i ne wher 5 nol es_of 2-chl ofoi nidazol i ne are conbi ned
with one 15 nol e of conppundi{42 in an inéert or i cksol vent such as an

al cohol, e.g., methangi~ ane, i sopropandt’y” any t h&°like. The reaction
mxture is stirred at a tefrperature of about O togd40C, preferably about 25
to 80C, for a period of ab Yy 0.5 to 48 hours, prefegably about 1 to 24
hours. The reaction mxture s cool ed to anbient SCHEME J R4 NO2 H2 ~, NOz
W R5 Ro\ Rs Rs 40 tenperature and thefRiresultiNg _product) conpound 43, is
purified by chromatography. - 29 2 NKX 0871‘ As will be appreciated

t he above Schene J is suitable prima i n t he—dteparati on of the above

4 and R6 are other than H. Anot her
approach to conpounds wherein R 4rahd 6 AR other than His 5 shown in
Schene K. SCHEME K N0O2 O 02t 44 O 4~ Ra 02 ~ NO2 --> SCHEME J C 47
Compound 44 is treated with di phenyl phospisoryl azide and a trial kyl am ne
10 such as triethyl amne in t-butanol (see, for %xa | e Ya”adr"é‘cur?& aL, J.
Am Chem Soc. (la@nghepapwred) for edBioiction Rigd g47 8§%ecdr%%‘?'(ﬁ'prml efy to the
t-butyl carbams dnd gy lir¥eSd s (68cBO WY 24%alsimigiizobnemmpound
46 is carricgglpghﬁd%@%%ygd%ﬁ}? %Hgglﬁgggﬂ such as trifluoroacetic acid,
hydr ochl ®r i godudethe ansirecheorhpaumd(direetly. fAs MERIREH &0 ZM2MIBE I5UP MY o ¢~
Chem (1978) 43:2285)., ] : PG, 4Belistteronverted to a
chl orine sﬁ%fs‘f‘ﬁ?%%cr?t% 'rétf)-{@% ﬁ%ﬂﬂﬁn%@?h&%ur@ﬂgﬂéﬁﬁ 0 ,(:L%rrpoung 46 with t-butyl
nitrite i n @mpoueds maygeEndanseiciadnevalable ashaicndiEsisrTPLPe (8P %hydr of ur an)
and the Like in the prese ' e ddsefibexanpl e,

Doyl e, et a&.te,m%t!ve&'g.nﬁﬁgﬁ)ﬁp%agg%qpﬁ%%tié%}fmﬁﬂeﬁglnii ni.n rt of the
synt hesi s t gbovenvieis tappaapb imitiustztadon tSebe@ethivigsan FW%VW?thF ﬁ\‘?ée?%erlfarri ed

out as i18di s taFo%ein "L SCH34 and wherein, when V is SCHj, the reagent is a hydrogen iodide

salt:

SCHEME D

15

For those compounds wherein A is R*R®NSO:NR?, the following illustrative
Scheme E may be employed. The amine group in the precursor compound is

reacted with the appropriate alkylsulfamoyl halide (R SR®NSO,V', wherein V' is
20 halide).



20 Schene J above. Anot her approach to conpounds wherein R 4 and%iﬁmaﬁm
other than H or where R6 and R are other than His shown in Sch L¢

12 MAY 2004 -40 SCHEME L Ra R~, N2 Rs 48 Ra/ ~ -.> R~ i ~ NHCG-R3s Rs O
49 Ra 02N~~/N02 -.> as R 1 NHC-R Rs O 502% 10 N0O2 Rb 52 Ra ~2~~/N~2 p R ~
N~ 2 Rs 51 SCHEME J Conmpound 48 is treated in a conventional manner to form
an am de (conpound 49) such as by reaction with an acyl anhydride, e.g.,
acetic anhydride, propionic anhydride r the Iike. Conmpound 49 is then
treated to introduce the vitro grouﬁgﬁég—gégnd in compound 50. To this end
compound 49 is treated with nitric acid in a conventional manner ( Chem
Ber. (1916) 49:622). The amde is hydrol yzed accordi ng to st andard
condi ti ons such as aqggtous mneral acid) e.g., sulf@ricﬂacid, in the
presence of an ﬁl oholl such ag, e.g.) methangnsg8bhie andg-senforth to
gi ve conmpound 572 ™wh#thi YO group and give

vay < then tR 2o renove
conpound 52: To thip ] conpound 51 1S cdnbi ned wit Ityl nitrite,
i sopentyl nitritgz-Deg @itrite, or the like in g &1t “;Pgani ¢ sol vent
such as di net hyl formam_de, di oxane, 15 tetrahydrofuran, land the like
according to convent i 8nal procedures (see, for exanphg, Doyle, et al., J.
Org_ Chem (1977) 42:3%¥94). The renmining part of the synthesis to convert

conmpound 52 to the 2-imidazoline derivativa*is carrjed out as indicated in

!
Schene J above. Schome B RORERISO, X——</ j
-~ )
( R? R®
( L
19
5 The following reaction schemes for preparation of certain specific compounds

in accordance with the present invention illustrate one or more of the above general

synthetic approaches, which are described in more detail.

Scheme F summarizes an approach for the preparation of compounds of

10 Formula 1 wherein A'is R'SO,NH-, X is -CH3- or -OCHz-, and Y is 2-imidazoline.



12 MAY 200b -41 The conpounds of Formula 1 wherein R2 and R nmay bel } WReHl
together to S 10 15 form al kyl ene or al kenyl ene of 2 to 3 carbon atons in a
5- or 6-nenbered ring may be prepared by the follow ng reaction schenes.
For those conpounds wherein X is CH2- afid-Y is 2-im dazoline, conpound 53
is reacted wwth R SO02V wherein V is halogen in the presence of strong base
such as NaN(TM5) 2 (TM5 = trinet hyl SgngNMEtO gi ve conpound 54. The latter
conpound is converted to conpound 55 in the presgnce of a reducing agent
such as lithiumalum num ﬁf/dri de (LAH), lithium'borohydride, borane-nethyl
sul fi de conpl ex, am@gz,{i he Jj ke.g7€Conpound 5%,Ns_treat ed—t@Ni ntroduce a
brom ne using, for exa e, yycar bon tetrgbrom' @ﬁtri phenyl—ghosphi ne
(Ph3P) or phosphorus tri brgﬁi\&‘e@ and pyridi ne giNe conmpound 56, which is
converted to conpoung? A il presence ofr’€yany de Ron, e.g., sodium
cyani de, potassium cyanides and the |ike. Conpoygd 58 can be produced from
conpound 57 by utilizing heme B above. The reagtion scheme is set forth
in Scheme M SCHEME M R4 GIS-2R1 R4 O N~, i C~pRao (TM5)z ~N ~ C-OR4 LAH Y
~~ ~5 RSOV ~ 5 R~ RRs Rs 53 54 S2R~ ~' S2Rl s’ ~ J~CH20H CBr4
N. ~~, CH2Br NaCN 5 Ph3P ~ B ~ ~ s R ~ R 55 56 S§2R1 R4 SO02Rl R~ Ny.~CH2CN
Scheme B N ~' /' CHYN_~ K _~ x=—BNR R Rs RB'®%N;g L K¥os@N compounds
wherein X is -N4+ and ¥ -im dazqling) conpound 59 is reacted—wmth
R S02V wherein V is haljggen Ln t he presence of S ng~base such as 12 MAY
7004 -42 i NaN( TMVB) 257 < TrRPnet hyl silyl) tdgi ve[ confound 60. The latter
conpound is converted to é@rrpound 61 in the presencg® of a reducing agent
such as hydrogen and pl atipum di oxi de, hydrogen and4pal | adi um on car bon,
firon in acetic acid, tin {#1) chloride, titanium ([Tl) chloride, and the
| i ke. Compound 62 can bg produced from5 conpoynd by uti ki zing Schenme D
above. The reactidnh scRene is set forth in Schgne N. SCI;EV\A% IESR4 S0281 R4
A

NJ~NO2 NaN(T §O |~N0 H2 )PIOZO@Zl-@i SOV IR1S€)2N 5 59 60 S0281
Nﬁ?\lmqu\l 0

R4 SO2R- R4 N Iére N N

~

o7 \‘ g5 NH R? s
RG RG
26

I

Compound 21 is treated to introduce a -CN group. When Xis -CH -, R is X-
Cl and the approach involves reacting compound 21 with cyanide ion (0.5 10 3,

5 preferably 1 to 2, moles per mole of compound 21) such as that in sodium cyanide,
potassium cyanide, and the like in an inert organic solvent such as
dimethylformamide, ethanol, dioxane, and so forth. The reaction may be enhanced
further by inclusion of a catalyst such as sodium iodide, potassium iodide, lithium
iodide, and the like. The reaction is carried out at a temperature of about 60 to 90 °C,

10 preferably 70 to 80°C, for a period of about 1 to 24 hours, preferably 3 to 12 hours,
usually under an inert gas such as nitrogen, argon, and the like. The resulting
product is isclated by cooling the reaction mixture to ambient temperature and mixing
the reaction mixture with 1 to 20, preferably 5 to 10, times its amount of an ether
solvent such as diethy! ether, dimethoxyethane, dioxane, tetrahydrofuran, and the

15 like. The resulting product, compound 22, is then washed with a saturated salt

solution such as saturated sodium chloride.

Wherein X is -OCH,- and R is -OH, the CN group may be introduced by

. e AU ON
treatment of compound 21 with a haloacetonitrile, such as, e.9., BrCHCN, or



4 HIRD Luuy

|l ~1 H5 ~~~5 Rl RRs Rs 61 62 10 For those conpounds wh [ [

-OCH 2- and Y is 2-imdazoline, conpound 63 is reac?gd wth RF%SEO ahgfein
V is halogen in the presence of strong base such as NaN(TM5)2 (TM5 =
trimethylsilyl), LiN(TM5)z, LDA (lithiunBdiisopropylande) LDA NaH, and
the like, to give conpound 64. The latter conpound is convertea to éonpound

65 in the BRO%/ MsyRtdMAROpiEENE cigtvhgSashsah
oy e BB eleymiddnobiaLng dgtonghachsad s itmey L

19
al ., JOC (WeMyMaR; @7@1"3}1 a”BI?ﬂ%ﬁ‘kea'ﬁc? %tapgrqggg'%ﬁ%%ﬁ zl%%;rcaln l(oguggbdﬁfzed

from conpo a
st rong basgmgettgﬁfom{arhao%( @B?%e YEtFajﬁ ?r@sﬂgFgGYfig/%ﬁEkllgwrww;ﬂthgprﬁgme ?r{:)oﬁnd

H
67 is prodpm@@fabllydnno@onmﬂmtmhﬁyaﬁﬁ@mi”ﬂ 6 @MEIgYERPeR Q/ecorﬁﬁ%' Feddtion

h f '

Vv 2004 5obRicEIoRs st LR B IR sl bpoa than iR . 42
ﬁaﬁ?‘zrxs?; gﬂq B nRYarmedHiSlroond G2itier RdirdBr mc&uqdﬂﬂrﬁmﬁz @Nldgéﬁéﬁ'?ﬁ sgivent
Formula 1 m@%/@wmar)ocpsbatmﬂpﬁeé?&f“‘?" |'Ssca§”%‘§<8‘it§? féer@od %rﬁ%ﬁﬁg ?Qngélgg; be

made accor di ng--bhes SCieryE The¢aaing)
( progugtptoneaindu®?2, tnmt@mdmr@b ound
70, which is corrEPaned with C CHZCHZCNO to yield conpound 71. Con‘pOlrIEd 71 is

treated to cyclize and formthe 2-oxazoline ring in conpound 72. This may

be carrjed out under reat. Diet-
and al quﬂ num OX|LII QﬁlaH8$Q %é\rﬁtg%nﬁgﬁ{c}/r\,%g?t?% %Zaﬁﬂglguggsgﬁgﬁﬁm EO“ de
C

céorrpound 7 HrodkDmaAn bs irtyouiecerf by eattmeshof @f@@yﬁﬁl%@ﬂ' 9 hlpsgetopttrilgy su
| oor gani ¢ and g“,’%‘?g@,@ﬂem%eg?e%&?é’e &L .S Kt3894ha 1% B&liA- The react i ons

@ar e sunmar i%ett
methylethylketone, acetone, and so forth. Usually, about 1 to 4, preferably 2 to 3,

moles of the Cs,COj3 is employed per mole of compound 21 and about 0.3 to 3,
15 preferably about 1 to 2, moles haloacetonitrile is employed per mole of compound 21.
The reaction is carried out for a period of about 1 to 24 hours, preferably 2 to 6 hours.

The resulting product, compound 22, is then recovered.

Compound 22 is next treated to reduce, i.e., to hydrogenate, the nitro group to
20 give an amino group. This may be accomplished in a number of ways. For example,
in one approach compound 22 is hydrogenated in an inert solvent such as ethyl
acetate, methanol, ethaho|, and the like, with a suitable heterogeneous catalyst, for
example palladium on carbon, platinum oxide, or rhodium on alumina, to give
compound 23. For example, for every gram of compound 22 which is added, from
25 0.01 to 0.1g, preferably about 0.05 g, of 10% palladium on carbon catalyst is
employed and the mixture hydrogenated at a pressure of about 30 to 60 psi,
preferably about 40 to 50 psi. The reaction is conducted at a temperature of about O
to 50°C, preferably about 25°C, for about 24 1o 72 hours, preferably about 42 hours.
Alternatively, hydrogenation can be carried out using tin (1) chloride in ethanol and
30 ethyl acetate. Usually, about 1to 5, preferably 3 to 4, moles of tin (ll) chloride are
employed per mole of compound 22. The reaction is conducted at a temperature of
about 20 to 90°C, preferably about 60 to 70°C, for about 24 to 72 hours, preferably
about 24 to 48 hours. Following hydrogenation with tin (1) chloride, the reaction
mixture is cooled to ambient temperature and combined with an inert organic solvent

35  such as sthyl acetate. The reaction mixture is neutralized by the addition of an
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wherein Ais R R3NCONR2- and X is -CHZ-3»F -OCH2-) 5 the follow ng

il lustrative Scheme R may be enpl oyed. The amine group in the precursor

conpound i §,48pR/4t8%a% khcht he sempnaarissratal Red ieantiraprodyadoaeither fobthee |
pot assi um Cyanate in an aqueous acid solutiop to for ﬁe ulfhegu éqgg)arm ©
E’H o' o<

Then, si mi BROVEyRARSPRCORE gAY PRoiSBRIRIRN FRYERONALRHERRS &) ﬁé“égt/’an foup is

transf or me f | I |
1, 2-di am n(g)e(% gﬁ%tc{g%ﬁ@frﬁct L‘%Q}S S?%alg’r%i )(%Jzno :\fﬁz ag?gﬁg@@ggagmmm
H2N~~/ X- CNmé@GierRoshiornRE: ¢H@ATiXturpiiterpoiresich asdor example, 5 to ZO‘JyrEnethanan

5 methylene chloride.

Compound 23 above is next treated to form the alkylsulfonamidé (compound
24). To this end compound 23 is combined with an appropriate alkylsulfonyl halide
such as alkylsulfonyl chioride in an inert organic solvent such as pyridine,

10 dichloromethane with a base such as triethylamine, and the like. Usually, about 1 to
3, preferably 1.5 to 2, moles of the alkylsulfony! halide are employed per mole of
compound 23. The reaction is conducted at a temperature of about -10 to 50°C,
preferably about 0 to 10°C, for about 4 to 24 hours, preferably about 6 to 8 hours.
The reaction mixture is treated to hydrolyze the unreacted alkylsulfonyl chloride, for

15 example, by adding a sufficient amount of water and warming the reaction mixture to
ambient temperature. The reaction mixture is next acidified to a pH of about 1 to 3,
preferably pH 1, by the addition of an appropriate acid such as hydrochloric acid.

The product, compound 24, is obtained as a solid, which is dried in conventional
manner.

20

Compound 24 from above is treated to introduce the 2-imidazoline moiety. To
this end compound 24 is treated first to form an imidate functionality. Compound 24
is suspended in an inert organic solvent such as methylene chloride and about 1 to 4,
preferably 2 to 3, moles of ethanol per mole of compound 24 is added and the

75 reaction mixture is cooled to about -10 to 50°C, preferably about 0 to 10°C. A mineral
acid such as anhydrous HCl in a gaseous form is bubbled into the mixture to
complete saturation of the mixture, which requires about 20 to 60, usually 25 to 35,
minutes. The reaction mixture is stirred for a period of about 30 minutes to 5 hours,
preferably 1 to 2 hours, and then the temperature is raised to ambient and the

30 reaction mixture stirred for 6 to 24, preferably 10 to 12, hours. Compound 25 is
obtained by evaporation of the solvent and addition of an inert organic solvent such

as methylene chloride followed by evaporation.

The 2-imidazoline group is formed from compound 25 by addition of about 1

35 to 2, preferably 1.2 to 1.5, moles of 1,2-diaminoethane (ethylenediamine) per mole of

o
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Ro~~ RS Rs 78 ORA NH2 N~ N~~~/ X-~~ HNHR-\~ R5 Rs 79 4
-4s The foll ow ng Scheme S nay be used to synthesize conmpounds of the
invention wherein Ais CH3SO2NH, X is -Q3H2-, Y is 2-imdazoline, R4 is
CH3, R is H R6is H and R is halo (preferably chloro, brono, or iodo).
s SCHEME S Legsn SAMLIEREH B aﬁ&%@&anchuasTHF DVF
CH3 CH3 Hzﬁﬂq;% LE@%SK/BG@?%‘E‘ Cl—lgtg%gﬁd%jjgg?am > ~ HCl rgR~ - ~ Et OH,
CH2C12 R ChBalsbhol, &g, metmmmﬂatmmsoemﬁab@i@mto §p° @mfa@%ﬂbout 20
CH3SO02NH~O~N=~ i red
product i st Oo:ffpt? f?é&g I%Ozrf'aqog"r%Sprefeﬁlg'yoadg%ygzto56 hé&rs %d%gam%r%éé

am no- 4- hab@ﬂf@ﬂtﬁ&@@ﬁ@?@m hm(ﬂ tre likan&olvent is removed by evaporatlon and then

N- { 6- hal o- 3- cyanor net hox

To obtain tegeaction) %O@“C&xﬁ Fﬁ?t% Krégtg?enng%%sgr E#ESI% gt% grl e @Wghgﬁadtxfggﬁ[’g? diates.

3-am no-o tfé’r@t%%e 8t Cﬂﬁé readiting compburg asmwmeuméctpdm evap@rdtwndma for
exanpl e) CL ori ne ) N-chl oro succi ni m Ef { F H‘)Péé g aci d,

t - but yl hy puafatpef 'ﬂél’t owmwen&w}haéé“efa%f) t RETVIRE 1881 y
N-chloro succinimde. Halogenation is carried out in a strong anhydr ous
acid) e.g. nethanesulfonic acid) sulfuric acid, trifluoroacetic_acid, and
the Hi ke, nost mtetfretl\a&jy,wonmphaﬁéﬁﬂaﬂ@ﬁl@t%@ﬁ%d'rﬁly HomeSATRoNdr 24 BY about
0-50C, nost pref Thvey h nation
Feact | ol qreBEer g epE s TR HaE A (et e e

i soneric 6-hal o- 3 am no-o-cresol, and a small amount of

4, 6-di hal o-3-am no-o-cresol. The desirgd |nt
filtrati on SEREBE G REMFEHEES YhaRRTREGHS" ﬁ? prrr%%ae {;ﬂoq’sdl’fgéo\% dﬁn%%%oﬁ%ﬁ%‘%ydr oxi de

sol ution atyglayatieth'tegme!, ativLeHf-phaut iS8iBidezolenst preferably about
50-60C). This may be

15 SCHEME G
H RS H o R
R SOgN\)\/X—CN R'SO; ~_ X—CHO
)\ | o J\ I -
R’ \| RS RN R®
RE RO
24 27
H
R4 o) H R N
| /
R'SO N\/l\ X \I\ R1SOZN\/’\/X \\Il
2 — d _~N = \/N
T )
R X N Ts R7 \I RS
RE R°
28 29

Compound 24, prepared as described above, is treated to convert the cyano
group to an aldehyde. This may be accomplished, for example, by combining
20 compound 24 with a suitable reducing agent such as DIBAL, lithium triethylalumino
hydride, and the like. Compound 24 is suspended in an inert organic solvent such as
an ether solvent, e.g., diethyl ether, dimethoxyethane, dioxane, tetrahydrofuran, and
the like. The reaction mixture is cooled to about -10 to 50°C, preferably about 0 to
10°C and about 3 to 7, preferably 4 to 5, moles of DIBAL per mole of compound 24 is

75 added. The reaction mixture is stirred for about 30 minutes to 3 hours, preferably 1 to
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reaction mixture, or by adding the reaction mixture to dilute am"anMuW\Y 2004
hydr oxi de or, preferably, by first adding the reaction m xture to water and
t hen addi ng concentrated amoni um hydroxidde. In any case, the exothermc
nature of the dilution and neutralization of the 5 acid causes the m xture
to heat si @midursamdltien HeexéesaDBALS mestroyedibygudition of sxceiss imethanoedor

S|gn|f|cantly | ess sol ubl e than the other product el ey . enper at ur e,
resul ting ithe tiffe 8 RUYEVE wgfaé?‘f?ri%{pﬁedﬁg%?ngtmgg'ﬁcg WBﬁuﬁﬁg %Tedi at e,
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pur| fication can be acconplished by recrystallization from

ue
i sopr opanolacetate andianacidgiuch gp dydioghlpyjc aﬁ? tQ pief abayf 1Ha 2 Preie Rk % PH 1.

I nter medj atﬁev\lgact,ttb% pcp% wGt |§e%§:ferd VB 8litBv iRt bRfanE solvénesich afsQéiWﬂ 0 room
t enper at'ure, ere uritied internmediate 1s isolated by fi tratlon
The puri f| ezd:etatéladfashada\rthhm@uwawdégbISOEUH@@ﬁlﬂ@tﬁSaﬁaéUf?? diseeiynceiotide: @Bdt o a (
2nmet hyl - 3-a )acetonitrile internediate, by first treating
t he cresol dfl‘ggqﬂpgle?(é’ﬁfp%ggv%t h a solution of alkali netal al koxide,
preferably potassiumtertbutoxide, in a dipolar aprotic solvent such as

t et rahydr of uran,__N, Ndi nme | f.or ide) N-net

di met hysul f oxi del heoﬁwg%hﬁ %'ﬂﬁ‘t@n? gg%mp%ﬁ\? ?’%l@ﬁ?@? gérlvlghgé){%e cresol
inter n‘egd) at gny r&ﬂ(a%‘@ BuEkingt alt, @&Nk@b?dlsBoI&m@lcpmbaﬂnd&p‘r Marmnsﬂlovmrﬁc such
tetrahy rofuran N, N- |m=3th'%/QI ormamde% N—rreth I Ig&e one

r

di met hy| sul gobsentisuchoas an aicakelr & 9 KEhasgh methang 138 6?0455(2;813 20C .

The m xtur % bér% Eb% dANBY é)% Bf &H SI5bSricks 186Byantdd lcH @8 8ol mRtryY | _
‘acetate) a d ases, e aqueous phase extracted with an organic
sol vent  suciboayanidel ﬂmmedlkeeam;ﬂdda@éﬁhméle of isempewis] & dfolpwethPy 3ot &-Yashed
with dilute

(2- et hyl - o W&%ﬁ?& eHJ)@%%%gﬁ%ﬁ?ﬁ%@@%ﬁ?@?sﬁoglw%q{ nledrﬁa converted
to N-(64kal assmyﬁmgomuél,camd -tBe fifed. Tk pbastiph mixtptehiastived algntennggature of

Met hanesul f jde i.s ded
(2-met hyl - Obé%‘fﬁ@ ﬁé Cgﬂ)‘ﬁ%fﬁ@g %og%go?q?ﬁdéﬂr% e(?ts)glto\legb Utgut?: 4§§u{sol uene or
et hyl acet agrefeaasly ibeo thbunseuﬂdbrfwam@fﬂgas)smihmstmmn a|1gyn,|andrtbe fike.t hen
slowy added. The . resultant_ m xture. s n r ture is
then partit|heachi Hedyress N%?%?B‘gme %?e?{jaég] %r%ddgf rcﬁgx Sir[%? iegth I
acet at e andyk&i rahydrofuran. The organic phase is washed with water, then
concentrated, leading to crystallization of N (6-
hal o- 3- @9anorret hoxy- 2met hyl phenyl ) - net hanesul f onam de. This crystalline

internediate is ¢RbLe&tRA-inibasRS prodlic:, Mnpa 29,4 obtainbd fdmoeapadunds ol vent
such as toluene or ethyl acetate,- and dried. This material could optionally

be recryst a8 bzﬁeammwltbmm%ﬂoﬂhewﬁﬁh@ yepalotrsHed Aivtdn p§82ieS bubbl ed
through a syspensi o t 10 to 20, preferably 10 to 15, moles

3- cyanonet h89!§§ g'l dt??{% ‘?1 +\L g?%@aneggﬂla%)g%am 8e |Fr>1rteeerr?re&é| ate in a mxture
of di chl oroaﬁ:hmnmaapuﬂ nmmahmﬂmpd(mde&@ antinert ergasicaolyest, fslexamalsoat 15C.

Th | t ant t Tl t h t
The 1 i tisar Alsone) i Se ioaiiny! RGeS mBRnd punp FARTARYIIR. Tiibadih? C0 11
hydr ogen chhpkindas strrédiage bnigepatutdsf abeacso wom MéGaBbterahMabm 9pdsul t ant

slurry was conpl etely dissolved 1 hi s

sol ution i s‘@@n&af%[cﬁj%"d'ocdo"fé‘ oH§ %%y%ho%s %F%ﬁ%é\h%?od? ﬁ?ﬁj%‘ét‘ﬂgq‘% gnol

keepi ng thenﬁ)&ﬂ%%%bbléé t@ﬁﬂnﬁ‘@n?@@»peﬁ‘tﬁre(h?&l thede@é@dumamsalbtopened The

N-[ 6- hal 03- (4, 5-di hydro-1-H-im dazol - | - met hoxy) - 2- et yl ] - met hanes
ul f onani de H?ldemidﬁrﬁiﬁq’\@é’ bYFﬁV@EPﬁ“P'&@Bgt & TGP IHIREPOEUCY ?‘Bﬂp%r@t ggé and is

purifi edﬂby ﬁ'ﬂ’fde%} iques. This material may optionally be
recrystalli ﬁ]ISOpr panol /water. 15 Isolation and Purification of .the
Conmpounds | sol ation and purification of the conpounds and internediates
described herein ( dé]tepr?at%[efasgo%gp] fdr mtﬂﬁﬁl'c{ iGflof tf??/ 4§rﬂbﬁa§Mbtg?$Uant%Qﬁélr ation or
purification procedure tration, "extraction)

crystal | i zatcbepounds ofrﬁormhlaohudhemraahglﬁ S@leﬂn Xi$ A5k Ob 0 Crtat BH K,

t hi ck-1 ayer chronato rative |ow or high-pressure liquid

chr omat ogr apAFRZeP 'sd %BY%%CF'P%%SF"% 'ese procedures. Specific

il lustraty ons of suitable separation and isol ation procedures can be had by
reference to the Exanpl es hereinbel ow. However, other equival ent separation
or isolation procedures could, of course, also be used. 25 Specific

Enbodi nents of Conpounds in accordance with the Present |Invention One
series of preferred conmpounds in accordance with the present invention

i ncl udes conpounds represented by Formula 3, or a pharmaceutically
acceptable salt thereof 30 R1~ Rta NH Yb 2, JJ~, 9 R~ RRO0 3 12 MAY

NN A o
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H- d
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H i ni dazol - 2bylémriniivte s Cootet toyd teptperatite-af Bboute5B 4 PO Isierainamete) . e.

78°C, and compound 30 is added. The reaction mixture is stirred for a period of
about 6 to 24, preferably about 10 to 12, hours during which time the temperature is
allowed to warm to ambient temperature. The resulting product, compound 31, is
15 subjected to various washings with inert organic solvents followed by brine and is
“then subjected to column chromatography using a suitable solvent system such as,

for example, ethyl acetate/hexane, hexane, and the like.
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Compound 34, a 3-nitrophenol, is combined with (1-trityl-1 H-imidazol-4-yl)-

15 methanol prepared by reaction of (1H-imidazol-4-yl)-methanol with trityl (Tr) chloride.
The reaction is conducted in an inert organic solvent such as an ether solvent, e.g.,
tetrahydrofuran, diethyl ether, dimethoxyethane, dioxane, and the like in the presence
of DEAD (diethyl azodicarboxylate) and triphenyl phosphine (Mitsunobu, Synthesis
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Compound 39 is treated under mild conditions to convert one of the nitro

groups to an amine group of compound 40. To this end compound 39 is reacted

5 with a mild reducing agent such as, for example, sodium dithionite, ammonium
sulfide, sodium sulfide, and the like. The reaction is generally carried out in an
aqueous organic solvent such as an aicohol (methanol, ethanol, etc.)/ water mixture
where the water may be present at 20 to 80% by volume. Compound 41 is obtained
from compound 40 in a manner similar to that described above in Scheme F for the

10 conversion of compound 23 to compound 24. The nitro group of compound 41 is
converted to an amine group to give compound 42 in a manner similar to that
described above in Scheme F for the conversion of compound 22 to compound 23.
The desired product, compound 43, is obtained by treatment of compound 42 with 2-
chloroimidazoline where 2 to 5 moles of 2-chloroimidazoline are combined with one

15 mole of compound 42 in an inert organic solvent such as an alcohol, e.g., methanol,
ethanol, isopropanol, and the like. The reaction mixture is stirred at a temperature of
about O to 100°C, preferably about 25 to 80°C, for a period of about 0.5 to 48 hours,
preferably about 1 to 24 hours. The reaction mixture is cooled to ambient

temperature and the resulting product, compound 43, is purified by chromatography.
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Compound 44 is treated with diphenylphosphoryl azide and a trialkyl amine

such as triethyl amine in t-butanol (see, for example, Yamada, et al., J. Am. Chem.

Soc. (1972) 94:6203) to convert the carboxylic acid moiety to the t-butyl carbamate

15

20

compound 45. Hydrolysis of compound 45 to give compound 46 is carried out by the
addition of an acid such as trifluoroacetic acid, hydrochloric acid, and the like (see, for
example, Stahl, et al., J. Org. Chem. (1978) 43:2285). The amine group of
compound 46 is converted to a chlorine substituent of compound 47 by reaction of
compound 46 with t-buty! nitrite in an inert organic solvent such as acetonitrile,
tetrahydrofuran, and the like in the presence of copper (Il) chioride (see, for example,
Doyle, et al., J. Org. Chem. (1977) 42:2426). The femaining part of the synthesis to
convert compound 47 to the 2-imidazoline derivative is carried out as indicated in

Scheme J above.

Another approach to compounds wherein R* and R® are other than H or where

R® and R’ are other than H is shown in Scheme L.
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/\ _-NO2
/k) —»  SCHEME]
R7
52
5 Compound 48 is treated in a conventional manner to form an amide

(compound 49) such as by reaction with an acyl anhydride, e.g., acetic anhydride,
propionic anhydride, or the like. Compound 49 is then treated to introduce the nitro
groups as found in compound §0. To this end compound 49 is treated with nitric acid
in a conventional manner (Chem. Ber. (1916) 49:622). The amide is hydrolyzed

10 according to standard conditions such as aqueous mineral acid, e.g., sulfuric acid, in
the presence of an alcohol such as, e.g., methanol, ethanol, and so forth to give
compound 51, which is then treated to remove the amino group and give compound
52. To this end compound 51 is combined with t-butyl nitrite, isopentyl nitrite, benzyl
nitrite, or the like in an inert organic solvent such as dimethyiformamide, dioxane,

15 tetrahydrofuran, and the like according to conventional procedures (see, for example,
Doyle, et al., J. Org. Chem. (1977) 42:3494). The remaining part of the synthesis to

convert compound 52 to the 2-imidazoline derivative is carried out as indicated in

Scheme J above.



formula: RL 20 with 1, 2-diam noethane. Rbo Il OC2Hs R5 NH 2. Alternatjye
a process for preparing conpounds of Fornula 1 wherein Ais R SOzNH- MMXM%
-CHZ-, and Y is 4-imdazole conprises reacting a conpound of the 25 ’
formula: HR4 R S02~~X O" ~i N W 5 Tss®-1 R Rs with amoni a. 12 NAY
2004 -60 3. Alternatively, a process for preparihg conpounds of Formula 1
wherein A is R f2tdmpoukdsdf F6irRula drwha8hR? andRf nvay ke mkenitepeifgrdoconpri ses

reacting a conpound of the for a. SO02N 2 N=T ~/ X~ ~
| “Re. Ros iTh RIQIePa( AHA0Y B8 PL P 85108 B At (VeI RO RS o
preparing Sé){mwfé@%ﬁhelf&rom@;e&cmﬁécﬂbmeé Fer tRb&020hbIunds ivher@Thds - and Y
IS 4.-' m dazol e conprises reacting a compound of &‘hﬁ;é# | a:. F\\’} 10 N
iCIr-]E;t I gl\r/v Tﬁnill-lé-EasngY s %Hrmldwhnﬁcﬁogmueé é@!'%l"eé‘ﬁt,eﬁ | 2&{:%'?5?5"0 idin an
5920415 P RO brettfte BRstRRE1HaBE biidr & NaN(TMS) ; (TMS = trimethyisilyl) to
give compound 54. The latter compound is converted to compound 55 in the
presence of a reducing agent such as fithium aluminum hydride (LAH), lithium
borohydride, borane-methyl sulfide complex, and the like. Compound 55 is treated to
introduce a bromine using, for example, carbon tetrabromide and triphenyl phosphine
10 (PhgP) or phosphorus tribromide and pyridine to give compound 56, which is
converted to compound 57 in the presence of cyanide ion, e.g., sodium cyanide,
potassium cyanide, and the like. Compound 58 can be produced from compound 57

by utilizing Scheme B above. The reaction scheme is set forth in Scheme M.
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For those compounds wherein X is -NH- and Y is 2-imidazoline, compound 59

is reacted with R'SO,V wherein V is halogen in the presence of strong base such as
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10 For those compounds wherein X is -OCH»- and Y is 2-imidazoline, compound

63 is reacted with R'SO,V wherein V is halogen in the presence of strong base such
as NaN(TMS), (TMS = trimethylsilyl), LiN(TMS),, LDA (lithium diisopropylamide) LDA,
NaH, and the like, to give compound 64. The latter compound is converted to
compound 65 in the presence of a hydrolyzing agent such as pyridine

15 (Pyrjehydrochloride (Grates, et al., JACS (1963) 78:1380), TMSI (Jung, et al., JOC
(1977) 42:3761), BBr3, and so forth. Compound 66 can be produced from compound

65 by treatment with bromocyanomethane in the presence of a strong base such as
NaN(TMS),, LIN(TMS),, LDA, NaH, and the like. Compound 67 is produced from

compound 66 by utilizing Scheme B above. The reaction scheme is set forth in

20 Scheme O. R*'is lower alkyl, e.g., methyl.
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The compounds of Formula 1 wherein X is -NH- and Y is 2-oxazoline or
5 thiazoline can be made according the Scheme P. Scheme J is carried out to produce
compound 70, which is combined with CICH,CH,CNO to yield compound 71.
Compound 71 is treated to cyclize and form the 2-oxazoline ring in compound 72.
This may be carried out under conditions such as treatment with potassium fluoride
and aluminum oxide in acetonitrile or heating an aqueous solution of compound 71.
10 This type of reaction is described by Wang, et al., Bioorganic and Medicinal
Chemistry Letters (1994) 19:2317. The reactions are summarized in Scheme P,
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For those compounds wherein A is R'R®NCONR®- and X is -CHz- or -OCH-,
5 the following illustrative Scheme R may be employed. The amine group in the
precursor compound is reacted with the appropriate alkali metal cyanate, for example
potassium cyanate, in an aqueous acid solution to form the urea group. Then,
similarly following the procedures of Scheme B, the cyano group is transformed to an

imidate functionality, which is condensed with 1,2-diaminoethane to form the 2-

10 imidazoline group.
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cognition, and eat1 15 di sor der s 25iPe@HAROIBBES t y, b &, and andCexia .
Testin General Btrat egy for ldentifying Al pha,, -adr er%cept or Agonists: 20
In Vitro: Potential for al pha "v,~-adrenoceptor agonist activity was

determned in vitro by evaluating the potency and rel ati v? i ntéi %gi C
acti vi t Y0 (r el at i Whe desirad pegsiustisiabiairedofia Atnaig PepIRq-rresessh (S1agidia and
novel conpaq e | efhdr i halotd-affe mefR-2sthéthpphenyl)-

al pha, ~" ~-agﬂ?§r?o%é§§ or E)) Q@%ﬁétié@giﬁga't ed r?{gfl;tl_agrtf%f:éqahri r? S, éal%‘ga,wg 25

dr'enocept andthanesuifenamisgfintermediatesi fe@biain theArpale-31ENinpR-g£SR: St andar d
and novel co | i oG fled 8fRisingd suifles omeck strips
wer e subsedﬁ%ﬁﬁ?@gg\’/ﬁ?ﬁéhﬁﬁb?éiaﬁhﬁyrol Q{E&e’@?ﬁ%}ﬁi ged f 5#& e m Ql‘gpi gs.to 30
assess ur etgushive dmldgent for exdraplevehiarinede gs Neghiaso Buesiimisieesishipeoisacyay e

Conpounds w t he desired act]j Vi I | 20 Blefsae NecHiysl-uat ed in
consci ot faeﬁlfglt' Uﬁf'@rp%'igl&gtei %@{um%lﬁbg%%wgﬁﬁgﬁeﬁ'enet @'ﬁ t_%mﬁeasure di astolic
bl ood pr essgicginide 2 Haldgehatigeig eatriedrtsit incestrang anbydwreaddetBral tension, as
herei naft ermgt?ngtreéutl)f%ﬂicl anciﬁamlceac?‘d% trifluoroacetic acid, and the like, most preferably

methanesulfonic acid, at a temperature of about 0-50°C, most preferably at a

temperature of about 5-12°C. The halogenation reaction gives a mixture of the

20 desired 4-halo-3-amino-o-cresol, the isomeric 6-halo-3-amino-o-cresol, and a small
amount of 4,6-dihalo-3-amino-o -cresol. The desired intermediate is isolated by
filtration after the reaction mixture is made basic with ammonium hydroxide solution at
elevated temperature (about 50-80°C, most preferably about 50-60°C). This may be



35 12 MAY QU04 -66 Ceneral Admi nistration In applying the corrpoupflﬁ)w)&nm
the present invention to treatnment of the above di sease states)

adm nistration of the active conmpounds and salts described herein can be

via any of the accepted nbdes of admi nis4&-ation for al pha-adrenoceptor 5

agoni sts. Any pharmaceutically acceptabl e node of adm nistration, whether
enteral or RYNRKEREPDY a &mt@a@d)onmm hyhtrsﬂgetd tbuerreact'wyl rintireide byiny

appropriate SO|Id sem -solid ui d, 0 ge forns,
such as, fé@d'@&éh?p'leéc"'ot”e{ﬁ‘l"%‘f%to @{‘1' %@WPBV"F‘E ydzr?)’f"#? g P % %&eggﬁ%gv\ders

i qui ds) SQH&lﬁgﬂﬁsrea@tldn%n&ﬁue A Renah@hen aedmbwonﬂ@ntramaimobmunspr ays, and
the like, preférably in unit dosage forns sfu¢3 le for 105

nul tipl e ativdrakider lx amicage tb?@é?@@"ﬁl‘ﬁé‘é@;‘é%o Wi LR '6%'08(93{?} %! | ed
rel ease do%@ig%ahgésniﬁ%rﬁﬁtu% H%Qé@ﬂﬂﬁ%ﬂ@d%@u&fau@kbmr &fhlgmyec@emmund at a

pr edet erm ne I's possible that, for use in thera

conmpound ofnd ignificanslyriess solubrie then tfﬁﬁi9thl§ep"§HH¢tﬁPE?'@Y@GC‘&%“FPW@W%{W chem cal
conmpound, it er GHEPHRARD-AEmHDb-§CL i ve

i ngredi ent "?SHl'thgrlllﬁ}erf%ééeduyeéjé&%ﬁq@m& 6@2???%%82?&”@? I’Yﬁt@gtl on. The anount of
active conpeigaH iresl purfiesitstated lfweleded)ffurttfmmpgeﬂcaben dapbagesamplished®Ycondi ti on
being treated

ect be|n a h fliction,
t he manner "?ﬁ"y%{ﬁllﬁ?aﬁ'f)g? PH’[?%W?“% 8F1§®(§éc;r{% %%’ed'r%%)/a‘l)o‘rﬂfesg FT)
physi ci g, hRBEAERL iREoieikte athe, botmn wetee andhaliowdng tHdomixuse o eep! éd fczm ive

dosage is t plcal inther e.of .0 15 / referably 0.35
to 0.70 20t?fgpwei%%whwpogﬁﬁ%ﬁ%’f&&é”‘?ﬁ“i‘sd&ﬁisngﬂ ‘Jﬁfﬂ’sm%%”g anount to 10
to 100 nmg per day, or preferably 25 to 50 ng/day The invention thus further
provi des a pharnaceut cal osition or fornul.a co r' onpound
of the inventi onhgrpusf l%ﬁﬁ%gam'f@a?ﬂ%%wﬁ?%?{? gjeé‘aﬁ%v% %g’rﬂ/gtl ve
tEere](c)f togﬁ%}n AL3-YhinB- @ﬁ@oﬁenoﬂ%é@et@h&ﬂéﬁﬂmm|byf&stdeqama@trm arasoli er s

t herefore

optional ly, other therapeutic and/or & %%/?l ac%elnc
i ngr edi &nt dntefhediatamither eolutipnsef aliali metalalioxiseepreferaplyPAAFFUN [ hej ng
compat | bl e iblid fea ABRE abRAESERERtcRGs tiarharmashl Naw or fornul ation and
not del eterious ? rec pi ent thereof. The conpositions ?}ﬁﬁagfpl cally

i ncl ude a odnmethylfcprcwmdq)MWM@wFO%PW%PY%@O’SQe&@i "BixEr’r’i? an active
conpound of d%é‘?r’ [ eindhe &%&mﬁrmeﬁ%wwbiahomtﬁla@e mal Gipolkher eof and,
in additi on di cl na ents, pharnmaceuti cal (?.gent
carriers, aahrmwsu!\sant sunh tetrahydrefaranpNa- ﬁﬁ!l%ﬂ!‘foéﬁﬁm&?nﬂ)\bg‘iefhymgo one
fornul agjon pasdut 208 MOTHY ixtdrepi cal
(1 ncl udi b\ %uggylsug%daé;&gglnﬁ%tﬁ%%oﬁ%{gaq‘%rﬁberagfee or 12 MAY 3(00r4 b7
par ent er aI i6 paniiokdigetivaen atdasisasyich as toluaneer ety ageipied aNd watelphases,

sucut aneous d intraven Sehd g,bétﬁ ff or

adm ni strat?rﬁﬁ‘ﬂﬁﬁ Pera R agéojzg(té%q?an@h falrnac;r?é)rﬁc chv:%_rﬂes% 8‘2%%38% ds of }\g

i nvention, 4dgabthahe vbtbinad coganistaremedshedijity alilute NaPir iaad wager, ﬂﬁer‘uent may
t hus be pI aced i nto the form of pharmaceutical conpositions and unit
dosages the‘FQ%‘P'}‘ ae% in such form may be enpl oyed as solids, such as
tabletsq,gr filled capsules, or liquids such as solutions, suspensi ons,

| I
O o el 5 (OB E T kBl e PP TrerAblilett vl =)

sterile inj 8&{\/@%@&5NL(B%Mc?monﬁmmwamthy{phanwMmeﬂ@pr@ameUs) use.
Such pharmaceutical conpositio nd unit. do e r f, may conprise
convent i onaMeiﬂﬁ@ﬁéldfO@iﬁ'tcé‘lqr'ﬁ’eé%ﬁ °@n%QIUtE)Po°3§}?? fgoﬁ]e%/l 5[&&5 'ﬁ‘? Wi t hout

addi ti onal FN&oﬁzﬂa@&uﬁﬂﬁe M a Bmvmnspueas telghesorcdthyl racembaamgmefmmme may
contain any sultable effective anpunt of the ag ein gl ent cggﬁr‘ggaurate
wi th t he0l5heatedinekpuidniG. Byddin siappglonty Hie mL{ SV S IR

cont ai ni ng QR&H%% Thd %|>&Ir@r§ @bn PakitYFed Parvesh @Nthy@rachmamckmr aadlay, 0.01
to one hundred ranms, per tablet, are accordin bl e
r epr esent at mneuwmfEt@bé@@j@tefa@ﬂﬁ%tfaWH@f‘Héﬁpahﬁ8@36‘1‘" Qn?éepﬁsg%%ﬁ}i‘ﬁ ention
can be adm ni dg &ﬁ@hoﬂpgage
formns. w' er @Eﬁ’geﬁx%&@a%j &98\{@& I )e{%&;ior?qgfﬂe @;;P\t@ Iofﬁ-g?ﬂi he fol] ow ng
dosage for nmemyplmmmeslmmulﬁmrra@alws coyaisdine interapdipter is Solgaierh ”ﬁ'ae%f t he
i nvention or a pharnmaceutically acceptable salt of a conpound of the
invention. 25 Solid form preparations include powders, tablets, pills,
capsul es, cachets, suppositories, and dispersible granules. A solid carrier
can be one or nore substances which may al so act as diluents, flavoring
agents, solubilizers, lubricants, suspending agents, binders,

preservatives, tablet disintegrating agents, or an encapsul ating material.
30 In powders, the carrier is a finely divided solid which is a mxture
W|th the fi neI y d| VI ded actl ve conponent. 12 NAY 2004 68 In tabl ets, t he

o o " S



10 The term "preparation” is intended to include the fornulation of the
active conpound with encapsul ating material as carrier providing a ldafulls
in which the active conponent, with or without carriers, is surrounded by a
carrier, which is thus in association withit. Simlarly) cachets and

| ozenges are included. Tablets, powders, capsules, pills, cachets, and

| 0zenges Ggith ¢ oRnRMaIvENt suchsass toluemiel e ettt acatate, a8d dded. nThis materd. For
prepari ng su%posjtories, a "1@% m.=fltin wax oISUCh as a mxture of fatty acid
gl yceri descayid erjtopalinbie fesrystalized;ram SPRIPARC'And t he active component is

di spersed honogeneously therein, as by stirring. The nolten honbgeneous

m xture is then 20 poured into convepi ent sized nolds, .all ta.cool, and
thereby to sol i GrsgpuspydiRgeR\Ahigsige ?BE@‘{?%C} ﬁ"f%‘rg?‘e%(%ﬂ‘?ﬁfags'%? 8€¥F§?§Hé{8&£})&ol ,
may al s b?-c'%@t%qné’}ﬁ )Eg:}}ﬁn?é‘ﬁy’lﬁrﬂinyl)ﬁ@étﬁéﬂe%hif&mniawiiritatbd!aiiété)ﬁn & agkined of

adm ni stration my ?:) presented as _ pessaries, tanpons, crefgﬁ, gels,
pastes, fodinsprometsanegrd ehanal Kraning the JRMaPerAle Peowsahayt i VB ngr edi ent
such carri ﬁaésﬁlté”]’ﬁ nﬁ%ﬁﬁré(@%‘fmeb Bt bABicAl fenlderdtBre2BINMRPKhiSH Bme lthd]iHigalfyor m

preparatio i nclude sol utions, suspensions,_and emnul sions; sujtable

carriers ifoohadénidater estsrdmgrashlonge dreciiiatesh £ xcagrBYIRIRESYPBEe!S RIGREr o
ethanol , a 9@5‘%@%@&{%&9{%&3[@ éﬁl&@%é' Qo diStely ssBRBE BYtthd Nvent i on

may thus b or ’'paren istration (e. gﬂ by i nj ecti on,
for exaopl gddipdrist rhathansli dinisosoldtiont is thanaddedfte g isolfionatietidsne diamiaa it ed in

unit dose formip, anpoul.es re-fjl J'nﬂ,ﬁeS I U usjnon or
'n mul 11 - dBeHacehkEPRES %h%em%egar{u%adcfzogv %%/eds'er Egesigd p#%o‘é'eg c’o%%giﬁ'ﬁ ons
may take sggmﬁfdﬂﬁymoasl-lwme@sﬁ-yjmethexy)m—meﬂnslphemylbnaﬂhgheﬂukfohamtﬂel y or 12

IMAY 2004 - 69 hi cl d in f h
Suspendi g PaRAIe PRRETRIRE o B ey LR R SpTHER LY npIRRRL 0l U2

i ngr edi ent JRKighBs | Mhiawatenalfrdyoptiohtlyi e clystativep tfiiom isspropaiawasér. ster i |
solid or by lyophilisation fromsolution, for constitution with a suitable
vehiclel5 e.g., sterile, pyrogen-free water, 5 before use. Aqueous sol utions

sui tabl e f Qi fQialandFRurfieftideoteeampdukys di ssol ving the active conponent in
wat er and add nj] suitabl e colorants, flavors, s and. t hi ckeni ng

. o of %algilizirt%r nd Lk
agents, as desi _%I!ﬁtloﬂ@'ﬂpﬂ%'ﬁﬁ%t'%lg%%qmngﬁﬁ M%f"’fegﬁ dgscreg can be
made by di %Bf‘eﬁr?};&%é @ﬁeétb@ﬁ# Jesited] sleshyasithvie sepamacest purificatingsrovédute
viscous matertal, such as natural or synt hetl,c,gums' reé_b_ns
met hyl cel | shdses, feoenamnlediltrasiopnextragtien crystalization caush o MaIoer 3R Wunn
suspendj g ,age j i Akomatd I BhepaRAvd BiM @ins which are
i ntende%dqt éﬂﬁg%gﬁopeoﬁag{)d&ggh%ﬂ" y%‘ggf org usg?a[_{hg Fimf;egui d form gre ar,ﬁti ons
for oral adimpressureilianid cdremnatPpgahy o GraesainRliPn géthese qucﬁﬂ'ér,e suPFERSi ons,
and emul si gy, JlRSe sBl:t 85854 /265h SRYisSiaidRbidceduteSE8H bé RAd bprdfBenast i ve
conmponent, coforants, avors, stabilizers, buffers, 20 artificial and
natural sweetrenExasnples berinbeinvs  Howevskcaieereauivglenbsenaatia ARIREON and the
| i ke. For topical adm ni i epiderm s, the conpounds according
to the inveﬂﬁ&fe r%ﬁf%éofgé%%%{'%%g%g%' ntnments, creans, or |otions, or as
a transgernmal 25 patch. O ntnents and creans nay, for exanple, be
formul ated with agueous i ; ' i i gk Hbh abl e
t hi ckeni ng %@%@5@3@9&5&&@?%ﬁ?@ﬁﬁ%@"?ﬁ%ﬂﬁﬁﬂ“ﬁﬂ h an aqueous
or oily base andomé kéridsofgesferrall canpouraisiin acesrdgancevéthahe prasendrvertionyi ng

t tabili zi ts, di [ t I
T Ckohi ng. BEARCOMRUROR S#RrHRS RGLAY EOTReR o pr PHERERELEIPERRgole ot

adm ni stratg,gpok-n the nouth include | ozenges conprising active agents in a
fl avored base, usually sucrose and acacia or tragacanth; pastilles
conprisiddg the active ingredient in an inert base such as gelatin and
glycerin or sucrose and acacia;, and ngutrhwashes conprising the active 35
ingredient in a suitable liquid cagrier. !12 NMQ%@OO4 -~0 Sol uti ons,
enmul si ons, or suspensions are apd$i§92 ; 4N@o t he nasal cavity by
conventional neans, for exanple with a dfoppgr, pipette, or sprayer. The
formul ati ons may be provided in a sigg{ kﬁédose form In the latter
case of a |

R2O
3



S dropper or pipette, this may be achieved by the patient adm nisterymy zn
appropriate, predeterm ned volune of the solution or suspension. In the
case of a sprayer, this may be achieved for exanple by nmeans of a netering
atom zing spray punp. Suitable liquid ned8a include water, propylene

gl ycol, and other pharmaceutically acceptabl e al cohols, and sesane or
peanut oi | whahsn 9° hez-irpldazoipeeanid cal |y 10 accept abl e vegetabl e oil s.
Generally the active conpound is adm ni stered as an aqueous sol ution spray
of fromO0.0001 to 1.0, preferably of fromO0.025 to 0.10, percent
concentrati UH O STT g8 on (ot he Respiratorg®tract may al so be achieved
by nmeans of an 15 aerosol formulation in which the active ingredi-ehRt—i S
provided in gHpres$uri zed pack Wi th aHsui tabl e propel | ant such as a

hi fl bon. (CEC) . f ] ' ' h ,
i onbor of | ioFbraparaiar e e BR8P B BRI RTRTENE o0 e, o

ot her suitable gas. The aerosol may conveniently also contain a surfactant
such as | ecithin_The dose-of—drag—ray—be—econt+roiHted—by provisiomrof—a 20
met er ed val vBHsAl t df nati iy thd acti Ve ingredi E‘]ts may be provided in a
formof a dm\,{p flazofidih-28% a8 afnifo) oM@ ey |-phenyllimdthanesaifpramide) n a

sui tabl e powle ase such as lactose, starch, starch derivatives such as
hydr oxypr opyl net hyl cel |l ul ose, and 25 pol yvi nyl pyrrolidi ne (PVP).

Conveni ent |y—=tfe pnwu'er qErriergw T fprma gel gHy the nasal cavity. The
powder conposition rmay be presented in unit dose formfor exanple in
capsul es or @esimipeslidin-2eyligencagrinax2-medty-herdlenethacs PRyIMARHi ch t he

powder nmay be adm ni stered by nmeans of an inhaler. 30 In fornulations

intended for admnistration to the respiratory tract including-intranasal

f or mul ati ons cH;he canmpoun@Hyi | | Hgener &il'y have &l small particle size for

I f th d f.9 mer . i.cl [ b
bt ol ned by ANARShEFRMARETn i ens R MR ERRERIL O 2L ™ 12 ey

2004 _72_ ThezdthaidsaBsendniga) conpositions or fornulations are preferably in
unit S 10 dosage forns. In such form the preparation is subdivided into
unit doses containing appropriate quantities of the active conponent. The
uni t dosage—fxmmrcan be appackaged preparation, ¢lhe package contai ning

di screte quanc?ﬁi es of preparation) such as '[:l)acbet eﬁl t ab fets .ce?psul es, and
powders in vi(hHe-chloredigenitazolidinrZsyideppaminrl-phefyd-Ene SR8 ) o capsul e,
tabl et, cachet, or lozenge itself, or it can be the appropriate nunber of
any of these in packaged form Actual nethods of prepari Ag sHeh dosage
fornms are kna®, or Hwi | | BHsappatent, Bo those SRilled in the art; for

exanpl e, see 1,.ngt on, S8 Ut i ;Eg\m jPubl i shi ng Conpany,
East on, Penns(ﬁgé%grgg%l@f]ﬁﬁ%@f%XFaéir%gBﬁ@I)igﬁﬁl\/gﬁE Thz]i nvention is

denonstr at ed rheththesulfopamide)f ol | owing illustrative exanples. 15

CHs H CHs H CHs H
(N-[3-(imidazolidin-z-ylideneamino)-2,5-dimethy|-phenyl]—methanesulfonamide )

CH; H H H OCH;, H
(N-[3-(imidazolidin-z-ylideneamino)-5-methoxy~phenyl]-methanesulfonamide)

CHs H CHs H CH(CHa)2 H
(N-[3-(imidazolidin-2-ylideneamino)-5-isopropyl-2-methy|—phenyl]—
methanesulfonamide)

CHs H H H CHjs CH3

(N-[5-(imidazolidin-2-ylideneamino)-z,3—dimethyl-pheny!]-methanesulfonamide )




20 Parts and percentages are by weight unless otherw se specified.
Tenperatures are in degrees Centigrade unl ess specified otherw se. %Né\(séﬂﬂ’f
i ndi cated otherwi se, ail reagents are from Al drich Chem cal Conpany,

M | waukee, W sconsin. The follow ng prepafations and exanples illustrate
the invention but are not intended to limt its scope. EXAMPLE 1

Preparati om @6 N[ &1 4. bRl ~dr g1 H i grdazol - 2- gF'et hoxy~phenyl )

met hanesul fonami de ~drochloride H N | CH3SOp Q He HONf3-(4-5—di-hydro- 1
H i m dazol - 2- yl met hoxy) phenyl ] - met hanesul f onam de 25 hydrochl ori de H2 N~CH

| DVF + MHWW%WQ, 0% TN
mneral oil Wads rihsed h hexane to renove the oil and then suspended in

40 m of N, Nndizraidryls-iitandiitin-2 Dlifignealitieo)rphetyl-methabgsViaa®@®) - 72 was
cooled in an ice bath and then treated dropwise with a solution of 8.0 g of
3am nophenol in 40 m of N, Ndinethylformam de. After addition of the

3am nophendlgpfhe ce bath was wenovedHand the Heaction m xture was stirred
at roomtenperature for 14 hours. The m'@';uhe Wfis B ai nlfcool ed in an ice
bath and tr dfedmxagoligin@-gidgneamigpsawatayeheey meangRuliopamMigs:  was
renoved and—fiie TegrtTONAQ Xt Urg was irred at omtenperature for 1
hour. The m? Ure %s pogrné’d inlﬁo et h?r, vvashedd\]/-\ABth wat er, dried, and
evapor at ed t (l-ig-tireidBzdidin-Bfylideneaminmhedimsthdwbenyl-nethagesidfogamidel oil. H |
H2N~O-CN pyri di ne CH3SO2N~O-CN \ + CH3S02Cl 10

(3- Am nophenoxy) -acetonitrile (3.0 g9) was dissolved in 12 m of pyridine,
cooled in an 1ce bath, treated with 3.47 g of nethanesul fonyl chloride, and

stirred at room¢tenperature, for 3 hours. Th i into ethyl
acetate, washed A%t fﬁﬁa?%e‘r%f%"@da?8m?”? Se'ﬁ av%\}éh%\g oeo{?}?th%%qé%fhand

evapor at ed.invEafof fiUdHE compopnds feprdehieddylFotaulged, wlarphaemacautipdily el uti ng
with ethyl acetate :hexane (3:7) giving 3.0 15 g of N-(

3- cyanonet resgspiaRIaPRIt NGB Thanesul f onam de. A n aliquot of this product was
crystallized fromethyl acetate:hexane (3:7) to give a solid, np 91-92C. H
| HNH ~ HC CH-S02 / O-,CN HO ~ CH3SQ21 /24O~O+ EtOH \ ~ CHC13

N- ( 3- Cyanonet hoxyphenyl ) - met hanesul fo Hri (1.0 g) was dissolved in a 20
m xture of 20 m of chlorof orm apfzdy | ute ethanol (EtOH). The
reaction m xture was cooled in anice b d saturated with hydrogen

chl oride gas. The m xture was slowy all to come to roomtenperature
and stirred for 16 hours. The sol veni2 a}a?fat ed leaving 1.1 g of

2- ( 3- net hanesul f onyl am nophenoxy) aceti m di txeaci d et hyl ester hydrochl ori de.

4
wherein Y¢ is 2-imidazoline, and
| . Rza st R24 st R% R27
CHs H CH;j H H H

(N-[3-(4,5-dihydro-1 H-imidazol-2-yimethyl)-2-methyi-phenyl]-

methanesulfonamide)

CH; H H H H CHa
(N-[5-(4,5-dihydro-1H-imidazol-2-yimethyl)-2-m ethyl-phenyl}-

methanesulfonamide)

CH: _ H H H cl CHa
N-[3-chloro-5-(4,5-dihydro-1H-imidazol-2-yimethyl)-2-m ethyl-phenyl]-

methanesulfonamide




12 MAY 2004 -73 NNH . HCl ethylene H N CH3SO2N / O~ ~ diam ne ' Clﬁfi,%w
p MOH ~ ~ NH HO 2-(3-Mthanesul fonyl am nophenoxy)-aceti m di c act t
~ester hydrochloride (0.8 g) was suspended in 12 m of absol ute nethanol
(MeOH) and treated with 0.16 g of ethylene diamne. After 8 hours at room
tenperature the solvent was evaporated.-®-The resi due was purified by
silica gel chromat ography eluting with nethanol : di chl or onet hane: amoni um
hydr oxi de "TR&T 8470. T )r® Convg#'si on to gne hyd®ochl ori depsal t by addition of
1. 0M hydr ggen_chl orlde in ether gave 0 16 g of N-[3 (4 5-dihydro-1-

H i m dazol - 2-yl met hoxy) phenyl ] rret hanesul fonam de hydr ochl or i de, np
183-187C. A10-EXAMPLELAPreparattor—of- N34 5=dirti=1

H i m dazol - ﬁ:fibl met ho~~’?)hen | “'met hanesddllfonan?rde hydr ochl or"l de nonohydrate
1. Preparatj lqgagfmr(\gsqmma{r&aq*ym&m@io@alyﬂrhethﬂ )-29n 6{B)-ptiedi}—~- sO-CN

H2N~' ~~O~CN K DMF/ THF To a solution of potassiumtert-butoxide (9 .8
g) in 40 m_rmeébarmwﬂpmrmﬁah/ 12 20 25 nL N, N-di et hyl f or mani de was added a
sol ution of 3-am nophenol (10 .0 g) in 16 nL tetrahydrofuran/4 ni "

N, N-dinethyl formanm de at a rate such ¢ +d not
exceed 25C. QM er 30 nitn, a $blution df cyanbnet hyl tosﬁ ® (17.5 9g) in 12
nmL tetrahydr,f ur y added to the
phenoxi de sdﬁ‘uﬁ@%%g&’pmﬂ”ﬂ ée%}[ig @?@ r'_ﬁgﬁgplﬁ%?ptﬁ%rﬁ‘giw 25C. The resul tant
slurry was shethaedsdliionaBide) at which point TLC anal ysis indicated conplete
reaction. The crude m xture was partitioned between toluene (200 nL) and
water (200 nL), and the aqueous phase was extracted with a 100 mH—pertion
of toluene. dRe conbi med organl cs wereédwashed with 1 N NaOH and water, then

T rectly o Pl Sebkyebe By tmbo T Tp VAR R e R v G2 o

Preparation of N 3-cyanonet hox~~aheny nmet hanesul fonam de S H2N\~/ O RCN

Ms HN\N\ ~/ O“CBL_M,—W—MT“ a—sotutt+oen—of te \ CH
3- ami nopheno%ykacet oniftrile fca 12.1 gH in t uene (50
(N-[5-(4,5-dihydro-1H-imidazol-2-ylmethyl)- -2-hydroxy-phenyl}-
methanesulfonamide)
CHs H H F H H
(N-[3-(4,5-dihydro-1 H-imidazol-2-ylmethyl)-4-flucro-phenyl}-
methanesulfonamide)
CH; CHs CHs H H H
(N-[3-(4,5-dihydro-1 H-'lmidazol-2-ylmethyl)-2-methyl-phenyl]-#N!-methyl-
methanesulfonamide). .
CHs H Cl H H H

(N-[2-chloro-3-(4,5-dihydro-1 H-imidazol-2-ylmethyl)-phenyl}-

methanesulfonamide)

CHs H CgHs H H H
) (N-[S-(4,5—dihydro-1H—Imidazol—z-ylmethyl)—bipheny!-z-y\]-methanesulfonamlde)

CHa H CH; CHs H H
N-[3-(4, 5- dlhydro -1H- lmldazol -2-ylmethyl)-2,4- -dimethyl- -phenyl}-r methanesulfonamlde




L

.10 1S m.) was added pyridine (6.6 nL) and net hanesul fonyl chloride

)
rat 5C and the resultant m xture was warned to anbi ent tenperature. ﬁﬁﬁrﬁﬂg
h, the crude product m xture was partitioned between 1 N hydrochloric acid
(100 nL) and ethyl acetate (100 niL). Thejphases were separated and the

‘aqueous phase extracted with ethyl acetate {50 nL). The conbi ned organic

sol ution - W-phR—wat-gf)—ttemgancengr@at ed W th 'goéhcom t ant

repl acenentR%éf sol venB Wi th H sopropanol . After cooling the resultant

m xture tG—-EG,—-H‘]@"‘WE.Ttb chystartine produc was col | ecfed, rinsed with
cold isoprc@dﬂol, and dried'to afford 12.14 ¢ (65.]1 % yield based on
cyanonet hyl( _&séﬁlﬁgigyd,@hw&miaawaﬂﬁthB@MWh?Hiéﬂ'hanesuI f onanmi de (99. 8%
pure by HPL&. his material could optionally be recrystallized from

i sopr opanol methanpsuli@namidd of

N[ 3-{4j 5-di hydro-1-Hi m dazol - 2-yl - met hoxy~~henvl | net hanesul f onam de
hydrochl ori de_nonohydr ate 20 NHHCI MsH—O-EN-MsHN-=O=EFH, HJ V OEt y
Il ~ ~H2~~2cH,J HN 1 H{ ~NH2CksH O ~ BN\ VON MeOH ~ ,] HA H20 2) i ProH
H20 Gaseous hydrogen chl oni. S5 hed2 Bhdimatlyl-phsuslpensi on of N-(3 25
cyanonet hox%‘%%ﬁ@/g)dﬂ%’td Oéﬂgéuﬁa\g@?mpg@(wig. 0 g ina mxture of

di chl or onet hanear(BOisrzgmiasld et hanol (3.0 L) for 8 min (to saturation),
keepi ng the tenperature below 12 MAY 2004 -75 15C. The resultant m xture
was stirred at anbient tenperature for 3 h__duripg—whi-echtrnetie

i nt er medi aﬂtpislm date gster foHly ochl orilde pr e@i“pi tated fr%m a transiently
honogeneous sol uti on. Excess .hyd ord. .gherged fromthe reaction
vessel by ni(Nr[égiéﬁ;d‘ﬁ)‘ﬂio'ﬂr?fé'”?'a%{?ﬁ’?%ﬁ@e@ ‘h%%gﬁaéﬁowngl g'?el y di ssol ved by
the addi ti on,a.0f e dibRan@le) (60 mL). This solution was then added over 15
mn to a solution of ethylene diamne (2.85 nL, 2.56 g) in nethanol (20
m.), keeping the tenperature below 25C._ After 1 h_the-selvent—was 1epl aced
by a 9:1 nixtgreof T5ppropapplkcriad wett er (160 L) via dPstillation. After

concentrating the mxture to ca 90 ni Q. [ \&S n s Miivasmigeol ed, and
t he crystal mi[BQA,ﬁr@M@—1M§*'@‘%ﬂof'grﬁl@&fﬁmgﬂgéﬂLIQFFQ?O@WTH”F%opr opanol ,
the solid was™dried to provide 11.97 g of N[3-(4,5-di hydro-1-H
i m dazol - 2-yl - net hoxy) phenyl ] met hanesul f onam de hydrochl ori de nonohydrate
(86.8%yield, 99.8%pure by HPLC). This material nay—-optonatty—be
recrystall 'rzE“)'_laf rorm 95 1 sopiranol / watler . 154 EXAMPLE 1 Pr epar at.i(jog of
et hanesul fonirc acid [4 5-dj hydro-1_H: i . dazc oreReh-AangshiondmiCeam de
~dr ochl or i de{R{=(45 ,lhy&'%bé*ﬁ\é"—"?La-zglljt?’f%rﬂ%%%?é&ﬁ’[gfﬁ'. g-?‘?ji hydra-1 Him dazol - 2
yl met hoxy) phen r~l -am de hydrochloride (R = n-Pr) and N-f 3- 4 5-
di hydro-1 H_inidazol-2- rlLlmethexy)y—phenylT-Bgnzenesul f onani de
hydr ochl ori d€SR = C6H9~ H N ~502N~~,€5f H' HC

(N-[3-(4,5-dihydro-1 H-imidazol-2-ylmethy!)-5-methyl-phenyl}-

methanesulfonamide)

CHa - H H H Br H
(N-[3-bromo-5-(4.5-dihydro-1 H-irnidazol-2-ylmethyl)-phenyl}-

methanesulfonamide) .

CHa H H H H Cl

(N-[2-chlo ro-5-(4,5-dihydro-1 H-imidazol-z-ylme&hyl)-phenyl]-

methanesulfonamide)

CH H H H CHs CHas
3

(N [3—(imidazolidin-2-y|id'enaarn'mo)-5-isopropyl-2-methyl-phenyl]-

methanesul{onamid)




20 R = Et-, n-Pr-, C6H5 Ethanesulfonic acid [ 3-(4,5-di hydro-1
H i mi dazol - 2- yl met hoxy) - phenyl ] - ami de hydrochl oride (R = Et), np 12 MAY 2004
+155.7-157. 7C, was prepared in a manner simlar to that described in Exanple
1, except ethanesul fonyl chloride was used in place of nethanesul fonyl
chloride . 25 Propane-1-sulfonic acid (3-(4,5-dihydro-1

Hi m dazol - 2-yl met hoxy) - phenyl ] am de hygdyochloride (R = n-Pr), np

129. 3-132.9C, was prepared in a nmanner ST Iar to that descrl bed i n Exanpl e
1, except . - VE,S x oLt onyl
chioride . Fi2 NAY 2004 - 76PN-[ 3- (4. di hljlro 1

H i m dazol [TTET NOXM) - PN - benzegesutt e fiydrgeitorrde—R—=
CsHS)) np 241};{ 5-243. 5% l:ere ared Hn a natt?llﬁgi‘ siml aTr4 to that described
in Exanpl e AN- é)(éépﬂ!lh)kﬂm-z'!éhleﬁdﬂﬂobaylmeihylbﬁmlﬁhma«sphwgtj} in place of

met hanesul fg,ﬂé(tb {%L.‘@ IVPLE 2 Preparation of N (~4.5-dihydro-1

H i m dazol -phenyl] rnethanesul fonam de hydrochl oride H
N CH3S02tst~~ O H HCI CHS 10 N-(5 (4,5-di hydro 1

H i m dazol ¥ - ; : e

ori de

02N~-~CH K COz 3
4- Met hyl - 3- rrewaaeéwmlc dovd[ - (9 5-dinhGto- Amawd@aat zPﬂrﬁétwmob m@ﬁe)yl Enéﬂnyﬁ 70 g of 15
bronoacetonitrjle were dlssolved in 30 - but anone ; en '13.5 g of

pot assi um c@ABERat e was added and the mxture was stirred and heated at 70
C for 2 hours. The reaction m xture was cooled to roomtenperature, poured
into ethyl —acetate, washed with water _dried_and evaporated to give. 6.1 g
of (4-nethylCsnitrophRenoxy)@edtonitrH e as B brown oi |l H 02N~r. OvCN 1)

Snd 2 2H20 HRN3L 45 MR imtda bt A0 methyn)- SFR4(d%5-phenyi)-

methanesulfonamide)

and wherein Y* is 4-imidazole, and

H F¥) R 23 R 24 HZS Rr H27
CHs H - CHa H H H
N-[3-(3H-imidazol-4-yimethy)-2-methyl-phenyljmethanesulfonamide

CHs H CHa H CHs H
(N-[3-(3H-imidazol-4-ylmethyl)-2,5-dimethyl-phenyl]-

methanesulionamide)

L o

CH; H H H H CH,
(N-[5-(3H-imidaze-4-ylmethyl)-2-methyl-phenyl}-methanesulfonamide )

5 Another series of preferred compounds in accordance with the present
invention includes compounds represented by Formula 5, or a pharmaceutically

acceptable sait thersof:




20 (4-Methyl -3-nitrophenoxy)-aeetonitrile (6.0 g) was dissolved im7aAgL
of ethyl acetate and treated with 21.8 g of tin (I1l) chloride dihydrate ;
and the mxture was stirred at 70C for 2 hours. The m xture was cool ed,
poured into a saturated solution of sodi?m bi carbonate, extracted with
ethyl acetate, dried, and evaporated. The 12 MAY 2004 residue was
purified by silica gel chromatographyr®l usfhg with ethyl acetate :hexane

(7:3) to give 2.7 g of ( 3-am no.4. &ww yaacetonitrile. H H2N~
O~. CN CH3SOzd CH3S02N~~/ O~CN Py[F-‘i 8?33 F B%gb(CHB

( 3- Am no- 4- met hyl phenoxy) -acetonitrile (2.6|g) was dissolved in 10 M of 5
pyridine, cooled in an ice bath ; 2.@9 hanesul fonyl chloride was
added; and the reaction mixture was stirrédd at 5C for 1 hour. The nixture
was poured into ethyl acetate, washed vvitfﬁ*e’%ydrochl oric acid, then water,

dried, and evaporated giving 3.5 g of 5
N- (5- cyanonet hqx¥a_2- net hyl phenyl) - met hanesul fonam de. H H NH ~ HCI CH3S02
~NI ~ O-CN ®therginY CiaPsysigzol H5 1 HO J ~ 1 CH3 CH2C12 CH3 10

N ( 5- Cyanonet hoxy- 2- et hyl phenyl ) - et hanesul f onam de (3.48 g) was di ssol ved
inamxture of 70 m of dichlorongethane and 3-5——et—ai-harel—zthe
reaction m xRire was c@dl ed in aRlce bat h) sdturated Wth hydr%gen

chl ori de ga-s——ﬁ-kh—t—hee—eqﬂ—Hew&m ) —armdSTowW Yy al T OWeqy TO CONgqt o froom

t enperature GHa kept there for 16 hours. The sol vent was evaporated | eaving
5.2 g of 2-(ﬁs!-[@@fﬁl&iihﬁdrbamiaiib@zwatwmemykﬁphmﬂhmtbwﬁsuﬁ@mmidﬂii c acid
ethyl ester hydrochloride. HNH . HC Ethylene CH3S02N~~, 0, ~ di am ne
CH3S02N~~,0~ OC2ZH 5 > NI MeOHCHJ ~ |1 H- HCO CHa a

2- (4- Met hyl=g@gmethanesyl T onyl anmi ngphenoxy) -acedim dic atid ethyf ester

hydr ochl ori de €5.2 g) was di ssolved in 50 i of rTBt h)apol . To this m xture
was added 1. (&[5y(4d-diyarptehinidazarndmetingy)i4iludpRPEMe was stirred at room
tenperature Fn%?haﬁegtﬁfolﬂgh'ﬁo% The sol vent was evaporated and the residue was
purified by silTica gel chromatography using ethyl acetate

: met hanol : i sopropyl amne (92:5:3) as eluting solvent to give 3.3 g of
product. Thehydrochtopide salt—wgs prepared Qy additiqgqp of 1 MghAydrogen

chloride in er and the product was crystallized from nethanol : et her
(N-[5-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2-methyl-phenyl]-

methanesulfonamide)

CHs H H H H Cl
(N-[5-(4,5-dihydro-1 H-imidazol-2ylmethoxy)-2-chloro-phenyl]-

methanesulfonamide)

CzHs ~H H H H H
(ethanesulfonic acid [ 3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-phenyl]-amide )

CsHy H H H H H
(propane-1-sulfonic acid [3-(4,5-dihydro-1 H-imidazol-2-yimethoxy)-phenyl}-
amide)

CeHs H H H H H

(N-[ 3-(4,5-dihydro-1 H-imidzol-2-yimethoxy)-phenyl]-benzenesulfonamide )




i 12 MAY 2004 (1:3) to give 3.3 g of N 5-(4,5-dihydro-1

.Himdazol - 2-yl met hoxy) - 2- net hyl pheri yl ] net hanesul f onam de hydroc?‘uz g'M &@4

np 211 C. EXAMPLE 2A 5 Preparation of N#5-(4 5-di hydro-1

H-i m dazol - 2yl nmet hoxy) - 2- chl or o- phenyl | met hanesul f onani de hydrochl oride (R
Cll an - ~FmetToxy R R

-2 fl uoro pﬁ‘lenyl] met anesul f onam de hydrochl oride (R=F) HN CH3802 | NFO

~~ HC % = CI-p F NT5-(4y5-drhydro-1 H

Him dazol yi net hoxy) 2-chl oro- phenyl] 10 net hanesul f onam de hydr ochl ori de

(R= ), npl-B28,Rip9@05E-imesz@yiraetboxy)®-ydreyrghenyilni | ar to that

descri bed abo e for Le 2, except starting with 4-chloro-3 nitrophenol

in place ofm3! ﬁEFﬁi}flonémﬁ)et)rophenol N-[ 5- (4, 5-di hydro-1

H i mi dazol - 2- yl net hoxy) - 2- f | uor o- phenyl ] met hanesul f onam de hydrochl ori de

(R=F), mp 211 7-212 AC__was nLeglaLeM—n—a—;S—mnHm—l—&F—Ee—khat
descri bed abldve for E’%arrpl e 2, ekClept starti n'd with 4-Fluoro-3 t rophenol

(in place OLV @ @Ebfscr& ed I rﬁ@g@&g{,%mm?gmwﬁgm ed according to the

gener al Tetrahedron, (1991 ) 47:705.
EXAMPLE 2B rRethpnasdtonamidsf) N-f 3- (4 5-di hydro-1

H-i m dazoi - 2- yl net hoxy~- 2- net hyl - phenvl | 20 nmet hanesul f onam de hydrochl ori de
H CH3 N CH3SO02N~~/ O HC N-[3-(4,5-di hydro-1

H-i m dazol -@nyl met hoxy) - 2- et hyI Hphenyl ] met h@hesul f on&ini de hydt ochl ori de,

236.7-237.3 C,_was prepared i nne l.ar to.that described above
|m; Exanpl e O %%@%SWVQ'E’T 'rﬂ@aﬁ?'f%%ﬁ"% §/I4 Rhgn 2‘% phenol in place of

A-met hyl - 3- RetHaPRB&MALmMIde)12 MAY 2004 - 79 EXAIVPLE 2C Preparation of
N-j 6-chl oro-3- 4.5-di hydroHi m dazol - 2yl net hoxyl 2
met hyl phenyl | net hanesul f onam de hydrochloride Hs H ,CSO-N ~ O-\ N/ . HCl

CHs H H CHs H CHs
(N-[5-(4,5-dihydro-1H-imidazol-2-ylmethoxy)-2,4-dimethyl-phenyl}-

methanesulfonamide)

CHs H , CHs H H CHs
(N-[3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2,6-dimethyl-phenyl]-

methanesulfonamide)

CHs H CHs H H Cl
(N-[6-chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethoxy)-2-methyl-phenyl]-

methanesulfonamide)

CHs H CHs H H Br
(N-[6-bromo-3-(4,5-dihydro-1 H-imidazol-2-yimethoxy)-2-methyl-phenyl]-

methanesulfonamide)

CHg H H H F H

(N-[3-fluoro-5-(4,5-dihydro-1H-imidazol-2-yimethoxy)-phenyl}-
methanesulfonamide) |
CHa, H H H Cl H

(N-[3-chloro-5-(4,5-dihydro-1H-imidazol-2-ylmethoxy)-phenyl]-

metHanesulfonamide}




¢t 5 N[6-chloro-3-(4,5-dihydro-1 Himdazol -2-yl net hoxy) -2

‘et hyl phenyl ] net hanesul f onam de hydrochloride Ha Ha Ha _ O- NO~ OlZMAY\I(;ﬂDI'O

NO~ + NHzOH. HCI + KOH~ ~ t-Bu0--NO MeOH55EtOH ~ , / CuCh, CH3CN ~ | / NHS C
Ho HHa a - ~ NO- ON~ BFa O ~ H NaN, HBF~4 / ~ HZp~ ~SO4, NazS04 |
HZO, 0, - 0% Pe-C—t 100126~ 7 ETOH, T@fTux \clpet ~ Cl A Ha Ha O ~
O-CN H~ ~ % roN ~ HSCSO-H \ O~ BPrCCN, C~vO1',.11, ~ ~1 Zn HOArcC
| CH3SQZE€t;==MEK 80 ~ 60-69~ ~/ ¢l ¢ ~ O-RT (ON), ¢l Ha ~~..!! 1. AlM,
H2NCHZCHZNH2 // H~-CSO-N ~ 0.~ ~\N 2 HCl ~F~El ZO- - HCl—¢e}-10—31+—Fr epar ation
of 2. 4-dinifgro-3-nmetALrlanilineCP;4-dinitro- 8- et hyl ahi 1'i ne prepared by

a nodi fi catifen of th procedur e .descrj 1D I- et al., Chem
Ber . (1906)\-E00BsaS AR ar 2B A T Stone (e S and
hydr oxyl anjnrggjamgﬁlmm%de (55.0 g) was stirred in 1.4 L of ethanol until
solution took place. 2N Potassi um hydroxi de solution (550 nL) was 15 added
all at once and the resulting m xture allowed to stir for 24 hr. A solution
of ammoniupehtoride (7T g) T WaLer (350 nLy was added and tHeé mixture
stirred for an additional hour. The reaction rrixtureﬁ\é{rvas eyapor at ed under
reduced pr@sfBitioroFhes betiyde 1 ideiqaset2-uleainoet e RYT Yicet ate (750 ni)
and 50% sat urated sodi um.chl ori de solution (500 nL). The ethyl acetate
extract vvag‘eé’m%ﬁ%n%{ﬁ%) dried over 20 nagnesi um sul fate. Evaporation
under reduced pressure afforded a crude product 12 MAY 2004 -so (52.6 g)
whi ch was flash chropmategrap—hegd—oen—siticaamqgefuted,cfiiTst Wwyih et hyl
acet at e: he%ahe (1:3) Hthen with t hyl acet at el hexane (1:32) to afford 36.0 g
of product N_iﬁﬁ_ A28yl HaRidazal-2 Fimanaty) @amefhyBplodriylir o- 2. 6- di ni trot ol uene
Copper {Ilf I(o’ride {29.5 g) and dry acetonitrile (350 nL) were placed in
a t hree neoletiariestenanidek equi pped with overhead stirrer, condenser, and
nitrogen inlet tube and heated to 60-65 C. T-butyl nitrite (32.6 nL) was
added al I__at once t hen 2 _4dinitre~3—rethytantttne (3670 gy —was added
portionwi se to the above ni xture. The 10 mixture was allowed to stir at
tenperat ur e, {vggremagq{_mmue,%adm n . The reaction mxture was cooled to
roomtenperature and evaporated under reduced pressure. The residue was
parti oned between ethyl ether (650 nL) and 6N hydrochloric acid solution
(650 ni). I:i”ap; ctilﬁlzgr:ai ﬁ:toi Ut wasggepargt ed, washed with saturated sodi um
C

chloride solution (500 nl), then dried over magnesium-sufate—+o—afford the
Ha H H H H H .

(N-[3-(1 H—imidazol-4(5)-y|methoxy)-phenyl]methanesulfonamide )

CH.  H H H  H F
(N-[2-fluoro-5-(1 H—imidazol-4(5)-y|methoxy)—phenyl]-methanesulfonamide)

CHs H H H H Cl
(N-[2-chloro-5-(1 H-imidazol-4(5)-ylmethoxy)—phenyl]—methanesulfonamide)

CHs H CHa H H Cl
(N-[6—chloro-3-(3H-imidazol-4(5)-ylmethoxy)-2-methyl-phenyl]-

methanesulfonamide)

CHs H H H H CHas
(N-[2-nﬁethy|—5-(‘l H-imidazol-4(5)-ylmethoxy)—phenyl]-methanesulfonamide)




15 crude product. The crude material was flash chromatographed on silica
and eluted with ethyl ether to afford 37.8 g as a yellow solid. 3.17 MAY 2004
Preparation of 4-chloro-2-netal-3-nitroaniline A m xture of
3-chloro-2,6-dinitrotol uene (18.0 g), cye®ohexene (51 nL), and 20 10%

pal | adi um on charcoal (4.5 g) in ethanol (350 nL) was heated at reflux
under an atnosphere of nitrogen for 1.5 hr . The reaction m xture was
cooled to roomtenperature, filtered through celite , then evaporated under
reduced pressur i ] | fid red

t hrough a short Egﬁférgi?%%éﬁ?%#ﬁs%\}ggggé;{th:égﬂlldov‘? nf%@%ﬁ@é?’%ﬁ%%@%%ﬁ 8 g as
an orange feé base, 25the pHareaseutatioacceptablecddlits thereofiet hyl - 3- ni t rophenol A
slurry of 4-chloro-2-nethyl-3-nitroaniline (20.9 g), water (200 nL) , and
fluroboric acid (86 nL) was heated to boiling until al nost conplete
solution took place, then cooled to 0-5 C. A solution of sodiumnitrite
(8.11 g) in water (20 nm.) was 30 then added dropwi se to the above m xture,
and then the mdureChas stirfged in the cold for an additional 30 min . The
precipitatg a iJum sgl t s filterd off and washed with a little cold
wat er. The Wet i 1 Sat't \yas added all at once to a hot (100-1200)

sol ution of water m.) ,~cofncentrated sulfuric acid (115 nl), and sodi um
sulfates5(35 g), andaflowed to stir for 4 hr. The reaction mxture was
cooled to 35 roomtenperature and extracted with ethyl ether (700 nL in two
porti ons) . NIpemeth}i23-x4z3HM-2-yitiencaatiin)dedngl-ethaersuliaoamideer e washed wi th
saturated sodium chloride solution, then dried over magnesi um sul f ate.
Evaporation afforded crude product (17.5 g), which was purified by flash
chromat ography on silica, eluting with nethylene chloride to afford 7.6 g
as a yellow solid. 5 The phenol was also prepared by the NCS chlorination
of 2-nmethyl-3nitrophenol, in a M r simlar to that described in

Qoer hauser, J. O g.HChem (%997)]62: 504- 4506, as follows. NCS, CF3SO03H Y

CH3CN, 75 %ngfﬁgrﬁ§ WytTophenoN (25.5 g), N-chlorosuccinimde (44.5 ),
and trifl uor netNhdhesul c acid (§0.0 g) were conbined in dry acetonitrile
(500 m.) and/alléhed to&fir under anH&t nosphere of nitrogen at 75 C for
1.5 hr. The,feaction m xture was cooled to roomtenperature, diluted with
et hyl etheF*%GSO m.), washed with water, 10% sodi um bi sul fate sol ution
water , and finally saturated sodiumchloride 15 solution. Evaporation of

t he sol uentN, EdioethyNa[3e@E fdihpdroet-midadul-Syimathoky)planytistrraidegr aphed on
silica and e|UtE§'$jIh acetone: hexane (1:9) to afford 16.8 g as a yell ow
solid. 5. PVEREPRIP®n of 4-chl oro- 2- net hyl - 3- ni t r ophenox~) acetonitrile 20 A
m xture of 4-chl oro-2-net hyl - 2~Qitqophenol (7.6 g), bronovacetonitrile (3.4
m.), and pot assi um car bonat 4 y) in 2-butanone (80 nL) was heated at
80 C for 2 hr under an atnpsg e-Qf nitr in MiE=cgaction mxture was
cooled to roomtenperatur¢, then fi\ltered 10 renove the salts. The filtrate
was diluted with ethyl ether (200 rt$2Méashed with saturated sodium
chloride solution, and i eMHover magnesi um 25 sul fate. Evaporation of the
sol vent afforded a yello lid (9.1 g) . 6. PreparatieRrcof

3- am no- 4- chl or o- 2- net hyl phenoxy acetonitrile A m xture of

(4-chl oro-2-net hyl - 3-ni trophenoxy)acetonitrile (9.1 an i nc (dust)
(10.5 Q) irNgm%tbarmsué@@Hﬁc(%c@EW%gﬂ Fhm'd%@é-‘?ﬁé"a?teﬂ)"é%)'%bwg%c 145 4 hr

under an 30 atnosphere of nitrogen. The reaction m xture was cooled to room

tenperature , then filtered thro celite. The filtrate was evaporat ed
under reduced pressure and the 82 residue partitioned between
ethyl ether (500 nL) and 10% a droxi de solution (500 nL). The

solution, and dried over magngsi um sul f&@se The sol vent was renoved under
reduced pressure and the regy’dueHf L agh chronat ographed on silica, 5 eluting
with ethyl acetate:hexane (1\4)/to afford 4V%%Ngn®&K@TJight yel | ow oi |
which crystallized on standing. 7. Pre~aaration of N (8-

chl or o- 3- cyanonet hoxy- 2- net hyl phenyl ~net hanesul f onam de

( 3- ani ngs54- Mhhethanésulehyis-(reiaalidraggtidericaniingingdle Tgdwprehiatde di ssol ved in

et hereal solution was separaiﬁ;, shed with saturated sodi um chl ori de
d



10 pyridine (45 nL) under an atnosphere of nitrogen and cooled in an ice
bath. Methanesul fonyl chloride (2.06 nL) was added dropw se , and théhMAh&004
m xture was allowed to stir overnight at roomtenperature. The reaction

m xture was evaporated to dryness under-$#&duced pressure to afford a

resi due which was flash chromatographed on silica and eluted with, first

et hyl acetate: hexane (1:2), the \N'Ht:@esﬂyl acetate: hexane (1:1 ) to
afford 5.36 g as an 80:20 m xt W e |of np_apd bis mesyl ated product,
respectively. This m xture was Q%HN nxheNnext step without any further
purification. 8. Preparation of "N-6-chl oro-80¢NM& dj hydro-1

H i m dazol - 2- ~r | net hoxy) - 220 net hyl phenyl | net sul f ] -

Et hyl enedi ami ne (5.21 g) and tol uene (40 nlL) W@Fbg pl a@@ (;ﬂ@g %'6'6 m. 3 neck
flask equi gRefidutdilinsg-yiiddaaamino)ihdagersLifohietcidudimethyeptidemydragjoadrli t i on
funnel. The m xture was cooled in an ice bath and a 2. OM tri nmet hyl al um num
in toluene solution (39 mM) was added dropwi se, then allowed to stir a room
tenperature for 2 hr. 25 N = _

N- ( 6- chl or o- 3- cyanonet hoxy- 2- ms@'? thd/e§ul fonam de (5.36 g) was added
in one portion. The nmixture was NeWN eNat reflex for 6 hr and al | oned
to sti rhsover ni ght at room tenperdture. Methd@®h-Rr150 nl) was cautiously
added then heated at reflex for 30 mn gnd cooLed to roomtenperature. The
reaction mixture was filtered thr&‘@&ﬁ“’bgfi‘tpéo'gé( d the filtrate evaporated to
dryness. The, 1:SShdie-yi8ene3Q -(btpaRe absuionyl P o amdub@-yiiFarsink| ca and el uted
first wit hhrg‘{({?gﬁﬁdi’ggt ate:earrgt aoni)(?l . 2pr og?ltgn‘i ne (40:5:1 ), then with ethyl
acet at e: net hanol : 2- propyl am ne (40:10:2) to afford 4.74 g after evaporation
of the solid. The solid (free base) was s ed in nmethanol (50 nm.) and
1.0M HCI in ethyl ether (30 nmL) was quickly [ad¥ed and allowed to stir at
roomtenperature for one hr. The Na OMN - 83 product was filtered
of f) washed with a little ether <__ dried toM&ford 4.83 g, np
268.0-269.1 C. EXAMPLE 2D 5 Preparation of N-éG- br ono- 3- (4, 5-di hydro-1

H-i mi dazgl - 2- ymet hoxy~; 2 net hyl phmeyeinids H 8RStk f onami de hydrochl ori de

H3CSGzN N O N . HCl E 10 . N-( 6- 23 (s Bedli hydrioc Tov
H-i ni dazol -@(@ﬁ-ﬁﬁvﬂ@xf}?ﬂ@td%é?‘%ﬁﬁ%&h%ﬁﬁ'*ﬁe et nam e mp 271.5-271. 9

C, was prepared in a manner simlar to that described above for
N-[ 6-chl oro-3-(4, 5-di hydro-1

B
H i m dazol - 2- yl net hoxy) - 2net hyl pherp\élb] : haersul fonam de , except that
copper (I I) brom de was used ir%plI per (I'1) chloride. 15 EXAMPLE
) N RNXAO
dgs

2E Preparation of N [5-chloro-3- ot 1 H i m dazol - 2-yl met hoxy

met hyl phenyl | net hanesul f onani de Hydrochl ori kKBep02 . HA 20 C

N-[ 5-chi oro- 3- (4, 5-di hydro-1 Him dazol - 2-yl net hoxy) - 2- net hyl phenyl ] net hane

sul fonam de, np 198. 1-199. 3C, waswperepdvied SOpvCédssi m | ar manner to that

descri belcsi above for N-[4-chloro-3-(4,5-dihydro-1 Himdazol -2-yl net hoxy) -2

{ N
imidazolidin-2-ylidene-(1-methanesulfonyl-3-bromo-1 H-indol-6-yl)-amine

hydrochloride;
CH3

NH Q

Ms *HCl
20 wherein Ms = SO,CHzs

imidazolidin-2-ylidene-(1-methanesulfonyl-3-methyl-1 H-indol-6-yl)-amine

hydrochloride;



met hyl phenyl ] met hane- sul fonam de , except the starting material was

5-chl oro-2 25 nethyl-3-nitroaniline described in Scheme Q (Exanpl el ZBMY 2004
1 2 MAY 2004 84 EXAMPLE 2F Alternative preparation of

N-[ 6-chl or o- 3- (4, 5-di hydro-1 -58 -

H i m dazol - 2-yl met hoxy) - 2rmet hyl phenLr| J-r net hanesul f onam de hydrochl ori de
H3 N MsHN ~ O/ H C N-[6-chl oro-3- (4, 5-di hydr ¢cl1

H i m dazol - 2-yl met hoxy) - 2- met hyl phenyi] esul fonam de hydrochl oride 10
CH3 CHa H3 02 ( ~ OH 5% Pd/C H2 (\\ _dHd H2 I \ ~CNH2 / EtOH ~
Cs2C0s/ MEK H3 H3 MsCl MsHN | ~ ~QNt BWOOY, thBuoH, CCh MSHN | ~ ~N ~Y Pyr /

CH2C12 i OCto r.t. Cnmethod A 1. HC (g), Et#®8 CH2d 2 2. H2NCH2CH2NH2,
MeOH t net hod B H2ZNCH2CH2NH2 / Al Me3 toluene H3 N MsHN H C 1. Preparation
of 2-methyl - 3-am nophenol 02N~~OH 5%Pd/ C, Hp) Et OH H2ZN~-~CH 15

2-met hyl - 3-ni trophenol (25 g, 0. ¥6®reinMs 289-@Hssol ved in 170 m of
absolute ethanol in a 1 | Parr hydrogenation flask. The flask was purged
wi th nitrogen. 10% pal | adi um on charcoal (1.73 g, 1.6 nmmol) was added and
t he m xtyur emigagollyree otieers-cdmetanpsilforp)3-¢deroil Hoindel-¢-ul)@nmea r  appar at us.
The flask was evacyated and purged wth nitrogen. The catal yst was renoved
by filtrat ihMHmPH'PBgﬁer’Q What man 12 MAY 200b

OO
N \N \|\|l
H Ms
10 wherein Ms = SO,CHj;

Imidazolidin-2-ylidene-(1-methanesulfonyl-3-cyano-1 H-indol-6-yl)-amine

hydrochloride.
15 Another series of particularly preferred compounds comprises:
(N-[3-(4,5-dihydro-1 H-imidazol-2-yimethoxy)phenyl}-methanesulfonamide );

( (N-[6-chloro-3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2-methyl-phenyl]-

20 methanesulfonamide);

(N-[6-bromo-3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2-methyl-phenyl]-

methanesulfonamide);
25  N-(5-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2-fluoro-phenyl)-methanesulfonamide;
N-(3-(4,5-dihydro-1 H-imidazol-2-ylmethyl)-2-methyl-phenyl)-methanesulfonamide;

N-(3-(imidazolidin-z-ylideneamino)-2-methy|-pheny|)-methanesulfonamide;

30



-as GF/F filter. After renoval of the ethanol at reduced pressure, %\mlzm
(100% vyi el d) of 2-methyl-3-am nophenol was obtained as a lightly t]lz

solid. 2. Preparation ofl2-nethyl-3-am nophenoxy)acetonitrile 5 H2ZN~~CH i

Br CH2CN, Cs~C03 MEK, r.t. H2N~~O-CN I, -29net hyl - 3- ami nophenol (20.1 g,
0.163 nol) was dissolved in 10 is net hyI et hyl ket one (MEK) (150 n1) Cesi um
car bonat e NG, SHdingd@d2fH-imidbjolRadmathy@-mathiephanybrngtoanasHeenasyidar opwi se
additi on of bronpacetonitrile (29.3 g, 0.245 nol) over 30 min. The m xture
was stirred 14 hr at roomtenperature , then filtered through a coarse
fritted ftwgﬁhuorJlse(1$ﬂml@&zom(r5¢ymmm -phéryehabaceifabanide; x100 m) and
the conbi ned washings and filtrate were concentrated at reduced pressure to
give 20.8 g (79% yi el d) of (2-nethyl-3-am nophenoxy)acetonitrile which
require RU-i4f Dy H-Fnid R RbkY phafyl)-sulfamide

N ( 3- cygngwrfet t;I‘Rly\lrnteg11y5 gmé?{? - et hanggul fonya)t?n?g H2N~~~CN MsCl, pyr,
CH2Cl 2 I\/BI-HNdf@htdﬂde, N-(3- cyanorret hoxy- 2- met hyl phenyl ) - net hanesul fonam de
was prepared from 20 (2-nethyl-3-am nophenoxy)acetonitrile in a manner
simlar to that described in Exanple 1 for the preparation of

N ( 3- cyano(mtmyphemyhgsuhfenﬁeiﬂrb@dp*f@m%ﬂﬁ"aézqhﬁ@n% -ylidene-amine;

(3-am nophenoxy) -acetonitrile. 4. Preparation of

N ~, 6- chl or o- 3- cyanonet hoxy_2- met hyphenyl ) - met hanesul f onam de 2s MsHN ~ O-N
t Buoci 1ot Bytatbhetflace @Catiypacceptabssdl thergoiN | ~ C

N ( 3- cyanonet hoxy- 2- net hyl phenyl ) - met hanesul f onam de (1.87 g, 7.78 muol)
was suspended in a 1:1 mxture of t-butanol and carbon tetrachl oride (80
,m) and 12 ~1 AY V04 -86 cooled in an ice bath. t-Butyl hypochlorite
(TCl, 0.85 g, 7.78 mmol) was added dropwi se. The mi xture was naintained at
-4C overnlﬁ.ﬁfﬂ&%n—gﬁéﬁ%d to roomtenperature. The volatiles were renoved
at reduced presgi@amary, illustrative compounds represented by Formula 1 are prepared

N- (6- chl or o- 3cyanonet hoxy- 2- net hg sphenyl ) - met hanesul fonam de (1.05 g, 49%
yi el d) Masaccording to the following last st

1. A process for preparing compounds of Formula 1 wherein A is R'SO,NH-,

X is -CH,- or -OCH;-, and Y is 2-imidazoline comprises reacting a compound of the

formula:

R1 SOz N\)\/ OCQH 5
J\/L o

Lo 20
with 1,2-diaminoethane.
2. Alternatively, a process for preparing compounds of Formula 1 wherein A
is R'SO,NH-, X is -CH,-, and Y is 4-imidazole comprises reacting 2 compound of the
25 formula:

R1 SOQN\)\/ X
)\/L RO Ts

with ammonia.




5 obtained by recrystallization fromtoluene. 5. N-f6-chloro-3 12 MAY. 2004
&, 5-di hydro-1 Him dazol - 2-yl met hox~r) - 2- met hyl phenyl ] net hanesul f onam de
~drochl oride N MsHN~~O-CN 1. HCl (g), EtOH, CH2C12 MsHN~-~QJI C~~ ' ~~~) 2.
H2NCH2CH2NH2, MeOH 10 N-[ 6-chl or o- 3- (4, 56di hydro- 1

H i m dazol - 2-yl met hoxy) - 2- net hyl phenyl ] net hanesul f onam de hydrochl ori de

was prepared frQmANen(rﬁtnﬁeh*C‘efmae&yf@ﬂprrmhhmgwompounds of Formula 1 wherein A

2- met hyl phen I) nmet hanesul f onam de in manng i I%at described in
Exanpl e 1 [Sd%/ pParCliter O QfsHax gl ?@ Sy Wiergorﬁprlses reacting a

H i m dazol ] 15 net hanesul f onam de hydrochl oride from
(3-am nophegnrgé‘"j)wég?ﬁ%lo?l?‘lﬁ% EXAMPLE 2G Prqegar ation of N-L~4L5-di hydro-1
H i mi dazol - 2- yl net hoxy) -2, 6 di net hyI phenyl suI f onam de H~CSO-N 2Q Ha
~~J ~~C7 N-[3-(4,5-di hydro 1

H i m dazol - 2- yl met hoxy) - 2, 6- th Iphﬁ%hanesul f onam de 12 MAY 2004
87_NOZNO/NQ0H3~HaH3 SOQ ~ ~ TEA+ HCOOH ( ~ 1)
NaNC~. HzS04, H O 0'-9 CHzC Zugl» ~ 10% Pd/ C, reflux ~ 2) ~O @04,

109' -110' NOp NHp NOy H 3 ~N,g7 ‘Has:SQN~o~several step Vs y NOH
HC3 1. Preparation of 2.4-dinitro-mxylene 5 2,6-dinitro-mxylene was
prepared according to the nethods Iaﬁescrl bed in US 4,564, 640. 2. Preparation
of 2, 4- Rlcld. ne A mixture of 2,6-dinitro-mxylene (11.2 g)
and 10%%2%@@5%'@%&?&2 (k::oal (620 10 ng) was stirred in triethylamne ( 36
m.) under an atnosphere of nitrogen and heated to reflux. Formc acid (
9.25 nL) was ad%e%]férn?aq%@eabecEE§rd?%9é{cﬁar.Hb>ébesuﬂustd$ PéHBEEOUSheEdik Al Ng.
After addition , fare was a to stir at reflux for an

addi ti onal islB,3MNH- Ken-QObt-eand ¥ is bdmidazelp 6PEPTSeS, reFFRIARGRTRMNA xt ur e
was dllut\i&%e th ethyl acetate (100 nL) and filtered through celite. The

filtrate d with
N
: =
R SOQN\/’\/OCHQ‘—&/N\
J\/L Tr
RS

with dilute inorganic acid such as hydrochlonc acid in an inert organic solvent such as

10
acetonitrile.

5. Alternatively, a process for preparing compounds of Formula 1 wherein A
15 is R'SO,NH-, X is -NH-, and Y is 2-imidazoline comprises reacting a compound of the

formula:
H R“
R! 502 o~ NHe

J\A .

with 2-chloroimidazoline.

20 6. Alternatively, a process for preparing compounds of Formula 1 wherein R?
and R’ may be taken together to form alkylene or alkenylene of 2 to 3 carbon atoms

in a 5- or 6-membered ring comprises reacting a compound of the formula:



15 brine and dried over nmagnesium sul fate. Evaporation afforded %'Z%Yglﬁﬁls a
yel l ow solid. 3. Preparation of 2.4-dinethyl-3-nitrophenol
2,4-Dinmethyl-3-nitroaniline (9.5 g) was heated in a solution of
concentrated 20 sul furic acid (15.5 nL)y®nd water (57 nL) until sol ution

t ook place, then cooled to roomtenperature. Water (143 nL) was added and
the m xture cooled to 0-5 C A IhhtiFdn of sodiumnitrite (4.03 g) in
water (8 mL) was added dropw se 0%t h abo&gg&gl ution and then allowed t o
stir for an additional 15 min in Nhes€ong he above di azoni um sol ution
was added dropw se (via an ice-jgck tedl ddition funnel) to a hot
(105-110C) solution of concentrat k€ acid (60 nL) and water (91
m.); the rate of addition was adj usted to maintain the tenperature at
105-110C. After addition, the mixture Mas heated for an additional 15 nmin .
The 12 Y 004, 8 i Tt dLr &h is@ohasmpeemper at ure

t hen extra8tc8ﬁpwtthﬁ %ﬁpég%r@?gﬁﬁggfg?%ﬁagg'gﬁngte (250 m.). The conbi ned
extracts wepeliamiabetiame tdfobmithee2-irnidazolide igektPover magnesi um sul fate. The
crude material was flash chromat ographed on silica and eluted with

nmet hyl ene chloride to afford 5.15 g as an orange solid. 4. Preparation of
N- ~3- Q45 5- di hydy oAledatively] azmbeddsfommeepainglc@rounds of Formula 1 wherein X

di meth", ~1, ahenr| ] pet hanesul fonam de N-[ 3-(4, 5 di - .

H i m dazol tszNy‘rﬁé%P{diﬁ)'m lagole R ERh P’]qq%g?’ﬁgﬁ%'wsﬁltﬂ%fnﬁ?ﬁu'c?é, p

216. 3-216.8 C, was prepared in a Slicgh:l a4 manner to that described 10 above
1 dazol -

for N-[6-chl oro-3-(4,5-di hydro-1 g]%-yl nmet hoxy) - 2

. met hyl phenyl ] met hane- sul f onam de, e Starting material was

2, 4-di net hyl -3 nitrophenol from alipve{ EXAVPLE 2H 15 Preparati on of

N-[5- (4, 5-di hydro-1 Himda zol - 2- k2, 4

di met hyl phenyl ] net hanesul f onam de hydro&hl oride H3CSOIN\ ON .HCI H3C Cli 3
20 N-[5- (4, 5-di hydro-1 R®

Hi m dazol - 2-yl met.hoxy) -2 4-dj I Qdgsath{ onam de hydrochl ori de
NHCOCh~ C~Wﬁ§%@r§°'%€%})ﬁmé\éﬁ?ﬁ%&?p{%ﬁ)@%% % sevgr al steps ~ H3CSOzN \
O

10 8. Alternatively, a process for preparing compounds of Formula 1 wherein X

is -OCH,- and Y is 2-imidazoline comprises reacting a compound of the formula:

4
S\OZR1 R
N\)\/OCHZCN

&/I\/”\
YO
RE
with 1,2-diaminoethane to form the 2-imidazoline group.

15 9. Alternatively, a process for preparing compounds of Formula 1 wherein X

is -NH- and Y is 2-oxazoline or thiazoline comprises reacting a compound of the

formula:
H R4 @]

| [l
R1SOaN_ )\ _NHCNH(CHz)2CHCl

|
R7 ) \‘)\ RS
RG

with potassium fluoride and aluminum oxide in acetonitrile or heating an aqueous

20 solution of compound 71.




N .HCI H3C CHs ZO+ H2S( tOH. refli 25 1 2 MAY 2U04 -89 1. Preparation
of N-(2, 4-di met hyl phenyl )acetani de 2, 4-Dinethylaniline (10.0 g) hndldhacli c
anhydride (9.26 nL) were conbined all at once and allowed to stir at room
tenperature for 2 hours. The solid mass-&¥%ich 5 resulted was di ssolved in
ethyl acetate (300 nmL), washed with 0.5 M sodi um hydroxi de sol ution, brine
and dried over magnesi um sul fate. Evaporati on of the solvent afforded 10.5
g as a white solid . 2. Preparation

N- (2. 4- di net f ~1 1&- nlf*‘l’ffﬁbﬁ'é’ﬁsﬂ ?ﬁ%qegmcgé)rg%ar'&grﬁog}pg}i dg Pt R, e it ri ¢
acid (20 CRM Icgi.e rarfd V@ 2lirhid@zdthg comprisazoleadtiigna an

i ce-salt %t%ﬁ@%@g }%l\f’% @424%%'? yI phenyl ) acet am de ?9 5 g) was added
portionw smmomd(dﬁtfzefpaﬂ@lato mai ntain the tenperature below 5 C. The

m xture was then allowed to stir ingthegold for an additional one hour. 15
The reaction m xture was poured |nto ice (500 g) with stirring and then
extracted with ethyl acetate (1R I§P2 st wXk—Adet at e extract was washed
with brine and dried over magnesium syl fatle. Evaporation afforded a crude
material which was flash chromatogra silica and eluted with ethyl
acetate: hexane (1:1 ) to afford 9.684 ¢ gs aﬁ*lght yell ow solid. 20 3.
Preparation of 2.4-dinethtrl-5-nitroanilgne A m xture of

N (2, 4- di net hyl -5-ni trophenyl ) acet am de, water (24 nlL), concentrated

sul furic awitd efryfensidiaming@ngthmaByYaUMPE N ) was heated at reflux under an
at nosphere of nitrogen for 4 hours. The ethanol was evaporated under
reduced 25 pressure and the residue partitioned between ethyl acetate ( 250
,m.) and brine (150 m_) The brine solution was reextracted with ethyl
‘acetate. The co tdrmevRIc df renfollowiad fawedaen@gnesi um
sul fate. Evapor g?bg f‘ﬁ% tg)%g}'%;rﬁglga%grﬁduct whi ch was flagh

chr omat ggr aiph@fcbedrbemrbl ca and eluted with ethyl acetate: hexane (1:4) to
afford 4.63 g as a pale yellow solid. 30 4. Preparation of N

-[5-(4, 5-di hydro-1 Hi m dazol - 2-yi net hoxy) -2, 4

di met hyl phenyl ] net hanesul f onam de H1ydr ‘thl ori de

R soz x\n,ocsz

and salts thereof wherein X is -CH - or -OCHz-, and R', R*, R®, R® and R’ are defined

as in Claim 1;

15

| R SOQN\)\/ X—<
' /k)\ ol

and salts thereof wherein X is -CH-, and R‘, R* R°, R®and R’ are defined as in

Claim 1;

SO2N(CHg)2
¢ \_TBDMS

20



N[ 5- (4, 5-di hydro-1 Hi m dazol - 2-yl net hoxy) -2, 4 AY 2004
di met hyl phenyl ] net hanesul f onam de hydrochl oride, np 219.7-219.9 C, \Mévl
prepared 35 in a simlar manner to that described above for
N-[6-chloro-3-(4,5-dihydro-1 H 12 MNAY-3364 -90

i m dazol - 2-yl met hoxy) - 2- met hyl phenyl ] net hane- sul f onam de, except the
starting mainersats theasof yhereln peis RGH-SermDCHeaant RieRT, RSmndii\ase dEfivedras 21
Preparati on ﬁ .N. N-di et hyl - N-[ 3- (4, 5-di hydro-1 Him dazol - 2-yl met hoxy)-2.6
di net hyl phé’?\&l"‘]'@uﬁ'fam de hydrochloride CN3 N (H3C)2NSO2N O '~ \/ \ N. .HCl
H3C 10 N, N-di net hyl - N~-[ 3- (4, 5-di hydro-1

H i m dazol - 2- yl net hoxy) - 2, 6-di net hyl phenyl ] sul fam de hydrochl oride, np
227.7-228.1 C, was prepared in a*l"si mtf ar mannerN t hat descri bed above for
N-[3-(4,5-di hydro-1 Hinm dazolsodny! 2 ﬁrret hyl phenyl ]

met hane- sul f onam de, except the st 0 mater Nak-Nwas 3-ami no-2, 4

di met hyl phenoxy) acetonitrile from and N, N-di n8f hyl sul f anmoyl chl ori de.
15 EXAMPLE 2J Preparation of N-R5<I 4 A¥ydro- 1

H i mi dazol - 2Yl met hoxy~2- h~rdrox rL- pé@nyl ] met hanesul f onam de hydrochl ori de
N CH3SO2N / OH' HA HO 20 N-[5-(4,5-dihydro-1

H i nmi daze| -2l gt ooeyof-whdryid % R pRe B kihd RE eheadefinetifasim@iade thydr ochl ori de
/OH DMF/ _ O-CN + NaH + BrCH2CN > HO ~ 27% HO 25

H R4

|
R! SOZN\/,\l/ NHo
J\l Rs
RG
and salts thereof wherein R, R*, R®, R® and R’ are defined as in Claim 1;

4
S\Og R‘l R
o T onen
\ \| "
6
10 R

and salts thereof wherein R, R*, R® and R°® are defined as in Claim 1;

4
so.R' R
\
UL

R6
and salts thereof wherein R', R*, R® and R°® are defined as in Claim 1;

15



12 MAY 2004 -91 1. Preparation of (4-hydroxy-phenoxy)-acetonitrile @
suspension of 4.36 g of 60% sodi um hydride in mneral oil (oil r el eamlby
hexane washing) in 50 m of N, N-dinethylformam de was cooled in an ice bath
and 5 added to a solution of 10 g of hyddoqui none in 50 m of

N, N- di et hyl f ormam de. After the bubbling subsided , the m xture was heated
to 70 C f ofndf3sdneticresiwhezainlReld RAGRT and R® ane defivedas in. Claim 0; g of
bronoacetonitril e was added dropwi se. After the addition, the ice bath was
removed and the m xture stirred at roomtenperature for 1 hour. The m xture
was poured into ethyl acetate gpd ige wat & added. The mixture 10 was
acidified with concentrated1h drochloric zHci(g V\%g with brine, dried
(MySO 4), and evaporated t & ¥Pshhess hélHICé%%z purified by silica gel
chromat ography eluting with ethyl| aceyate/di chl oronet hane (3:97) and

obtai ned 3.86 g of (4-hydroxyphg *a(‘Rgtoni trile as a yellowoil. 15 2.
Preparati on of (4-hydroxy-3-ni tFoJ~h¢noxy~- acetonitrile ,,. ~O-CN HNO
02N~/ / ~~~O~CNi 3 > J, i HO CH3NO2 RO 55% A sol ution of 7.5 g of

(4- hydr oxy- phenoxy) -acetonjtril e gdissol v in (o} { tromet hane was
cool ed in amd F%@% eRT Whees. 8311Ho?q%f@%‘?ﬂﬁr?fjgg%eg%s'&a%ggghed dr opwi se.
After 43 minutes, the reaction mxture was poured into ethyl acetate,
washed with brine, dried (MyS04), and evgporated to dryness. The crude
product was purified by silica gel Eﬂhro tography eluting with ethyl

acet at e/ hexane (1:3) , giving R'4$9,8. 0f X—CN

(4- hydr oxy-3-vitro-phenoxy)-acetonitriffe a yellow solid, np 113.125
114.1 C 3. Preparation of (4-benzylo -%ro phenoxy), -acetonitrile
02N~~~ O~-CN WHO Br / KzC03 DWF 80%7%4 TN J~ ~ BnO 12 MAY 2004 -92
A het erogeneous m xture of 6.0 g of RE

(4- hydr oxy- 3-vitro-phenoxy)-acetonitrile, 50 m NN | et %; ormani de, 12.8
g of pot asshyenicahbenhvaersiny is-GHg cofOBEnzgnd Br.dti Be Rveandfdaaredlefinesh
stirring at 70C for, 22 hours. The m xture was cool ed to room tenperature,
poured int 85&t Wmdcet ate, washed with water, washed with 1 N 5 sodi um
hydr oxi de, again wth water, dried (MyS04), evaporated, and obtained 7.06 g
of (4-benzyl oxy-3-vitro-ano - clet itrile as a tan solid. 4.

Pr epar at orP2§s Of SORREURASO ' O HEROxy~acet onitril e

The compounds of Formula 1 may be converted to a corresponding acid

addition salt by virtue of the presence of the tertiary nitrogen atoms.

The conversion is accomplished by treatment with at least a stoichiometric
15 amount of an appropriate acid, such as mineral acids, e.g., hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like, and organic
acids, e.g., acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic
acid, malonic acid, succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic
20 acid, p-toluenesulfonic acid, salicylic acid, and the like. Typically, the free base is
dissolved in an inert organic solvent such as diethyl ether, ethyl acetate, chloroform,
ethanol, methanol, and the like, and the acid added in a similar solvent. The
temperature is maintained at about 0 to 50°C. The resulting salt precipitates
spontaneously or may be brought out of solution with a less polar solvent.
25
The acid addition salts of the compounds of Formula 1 may be converted to

the corresponding free bases by treatment with at least a stoichiometric amount of a
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of 6.9 g (4-benzyl oxy-3-vitro-phenoxy)-acetonitrile, 200 m of et1 y‘f 1
acetate, and 27.4 g of tin (Il) chloride dihydrate was stirred at room
tenperature for 17 hours, poured into et-lf§l- acetate, added saturated sodi um
bi carbonate solution, extracted twice with ethyl acetate, dried (MS04),
evapor at ed,g aale Bht@ kN tabsdign of potassium hydroxide, potassium carbonate, sodium

(3-am no- 4- benzyl oxy- heno;%_? -ﬁc?:&oni trile as a light brown oil. 5.

Pr epar at i orﬁ"%‘(bq@aie't?é'ﬁﬁwé 1Ne Jk&inonet hoxy- phenyl ) - met hanesul f onani de

H2N\ ~\ ~ O~CN CH3S02Cl1 CH3S02NH\ ~\ ~ O RCN PYndi ne BnO BnO 47% 20 A sol ution
of 5.9 g of $_3- am no- 4- benzyl oxy- phenoxy) -acetonitrile and 24 m of 25

pyri di ne il ishiglio'e bath and treated at a dropwise rate with 3.46

g of rretpanesul fgé’ﬁ’%ralcumliﬂfi de and stirred for 1 hour. The m xture was
wat er

treated With 5 , renoved the ice bath, and stirred at room
t enperat ure for B® cimpauags offfermuia dand thgBhgraacedicaliy accepiaple agidt at e, ice

dded, idified wt ' j wi th brine,
i od ( M sERATo e el SR TEUG BLF U & BEcLeRt Ll BratRESRgaH (7 ) "¢
el uting wi thhogériys and, et padithiex hnee beerb§havrdtodiststiastice PBF giof

N- (2- benzyl oxy- 5- cyanonet hoxy-phen - u 1 sol id.
30 12 NAYa%@SC‘?Fé%r %9“5:‘%&85‘%‘%‘1%6%'%P%’g?%g%z’,&@@@'ﬁﬁ%% %E.i@é-ﬁdi E|afg1~dr o-1
H i m dazgl -Mﬁm%gﬁwmmdmr{rm:tISUibhsm%maidigg\lrthm@EmQN#w@n %he(:lo\l

et hyl ene di am ne ~ ~ > ~ n t 7% A

sol ﬁti on ofregulatoro hyéﬁﬂﬂ'@hg;ﬂ]og?ﬁ%ée‘a%% atlﬂlxgof“’"tb Beé‘r?ggélx{ggg%%ﬁ{%d in an
10 15 ice bajcR AaNHe FeaMhdtt bPirirdiy hortinghce fwithlt the meltérge aidersffeatmom t ol uene

was slowy added. The ice bath was renpbved, and th% m xt.ure stitrred at room
t enper at ur eblpeg PIESREEHN MAMMIE), PESECOBIEAHOY, RIRPISM, depression, anxiety,
N-(2-benzyl @éh\{érﬁ.éﬁéﬁlmg?mﬁé%ep@,wbi@ﬁéi@@mhﬁma@é g6 eahitéd, Ghd ehtingl uene
was treated wth the above conplex and heated to 125C for 14 hours. The
i xt ur e Ifasdisordeessuch ascbrtitye REEPE: 8P2aNYPXAt ed with di chl or onet hane, and
t he excess reagent was deconposed with nethanol, filtered through a Celite
pad, and evaporated to dryness. The residue was purified by silica gel
chromat ogr aphy ellestingg with et hyl acet ate/ met hanol /i sopropyl anine
(96:2:2), ghyi f £ 2s I rHdandeR- 1
H- i mi dazol -§%€%€%ﬁ%‘%§?Eﬂé%%%ri?'ﬁgﬁéﬁﬁﬁ?%ﬂgﬁﬁ S e solid. 7.
Preparation of N[5 4, 5-di hydro-1 Him dazol - 2-yl met hoxy) - 2- hydr oxy
phenyl]r?HEtp ! ul fonam de 20 25 N\ CH3S02NH~-O~ ~~,,1JJ~ 1 N\ | BnO- H
Pear | marf~'s @gﬂngyst N CH3S02N1- ~O~

Potential for alpha 1-adrenoceptor agonist activity was determined in vitro by

evaluating the potency and relative intrinsic activity (relative to norepinephrine or
phenylephrine) of standard and novel compounds to contract isolated rabbit bladder

neck strips (alphaas-adrenoceptor) and isolated rat aortic rings (alpha 1p-

25 adrenoceptor), as hereinafter described in Example 18.

In Vivo:
Standard and novel compounds which selectively contracted rabbit bladder
neck strips were subsequently evaluated in vivo in anesthetized female micropigs to
30 assess urethral activity relative to diastolic blood pressure effects. Compounds with
the desired activity in anesthetized pigs were evaluated in conscious female
micropigs instrumented with telemetry to measure diastolic blood pressure and a
strain-gage transducer to measure urethral tension, as hereinafter described in
Example 18.
35
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( t
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H-i i dazol 25V LoRl Ry haBoitdobogdueeny bidsatetibams sutt asidoi eanipjeltadbtsor i de
1. Preparation of L, 5-dinitrophenoxy)-acet oni trile 02N~OH K20 3 02N~~, O
RON + Br CHa@pposHtoties, ailereapsnies epydens i9yds s9lufonsSligihsHRS S0 g) and

10.75 g of egwreacgé%g&grgdé%s\%ﬁgtﬁ [KEOpréedabi{ irBdnindosabe Zoristsainabie fand t he

sol uti on wa Wt h ot assi um car bonat
m Xt ur elovasirgld orrreditipla ddézisteation of p@c%empagp%gumus%%équggtrg Lerogenous

tenper at ur S’ﬁlﬁg%ﬁo,%%giﬁzé Pnsefbmllblpgrggﬁ X driRiR b biitRe WerthBsunddtized over

magnesi um revapora residue was purified by sjlica I
20 chromat g_gémémiueéd}latmg\/\wm hisct'vashlblﬁrtbﬁfefmaﬁé/im&m’G‘QPTPP“%/%Ofg‘ihﬁe 1%?24
|

g of (3,5 dinitrophenoxy).-ac L L Lght: i s
Preparat i orP’%‘?eDé'-r&ﬁﬁ‘tf?&'é%%S? ?@%‘hgé‘gn%ﬁ B ﬁ?ea%g{_ %%‘?éiﬂ?gh%gug&z) I{‘Illo‘g ﬁaﬁlerggy 02NO
VCN HoAc NQzef3PfldNidbresent the compound as an active ingredient in a pharmaceutical

15 composition or formulation. The amount of active compound administered will of

course, be dependent on the condition being treated, the subject being treated, the
severity of the affliction, the manner of administration, and the judgment of the
prescribing physician, medical professional, or veterinarian. However, an effe ctive
dosage is typically in the range of 0.15t0 1.5 mg/kg/day, preferably 0.35 to 0.70

20 mg/kg/day. For an average 70 kg human, this would amount to 10 to 100 mg per
day, or preferably 25 to 50 mg/day

The invention thus further provides a pharmaceutical composition or
( formulation comprising a compound of the invention or a pharmaceutically acceptable
25 salt or derivative thereof together with one or. more pharmaceutically acceptable
carriers therefore and, optionally, other therapeutic and/or prophylactic ingredients.
The carrier(s) must be “acceptable” in the sense of being compatible with the other
ingredients of the composition or formulation and not deleterious to the recipient
thereof. The compositions will typically include a conventional pharmaceutical carrier
30 or excipient and an active compound of Formula 1 or the pharmaceutically acceptable
salts thereof and, in addition, may include other medicinal agents, pharmaceutical

agents, carriers, adjuvants, and the like.

Pharmaceutical compositions or formulations include those suitable for oral,

35 nasal, pulmonary, topical (including buccal and sub-lingual), rectal, vaginal, or
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was stirred and heated to 50C when an exothermic reaction occurred. The

m xture was heated at 50 C for 2 hours. e m xture was cooled to room
tenperature, poured into ice water, filtered, 5 and the solid residue
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treated with 3403?.-.% %J()muéis@ #hbénti%hél%ér@@ieﬁishb( doaleptiond ptdpertook vitroor was

: ¥
heat ed at 7&5‘&‘? e reaction m xture was cooled t

t enper at ur ewitidbdtitdedionat dctive hgmpowstsr ringalgs faNFURD UAT IQS%W?IP@’%O%& um

bi carbonate sqlution, ..extr i A i .
; 4
and evapor af apgny sffaﬁ}k\?%géﬁ% &%®§P%E%§ﬁ&#%gre?§? %ﬁmﬁiﬂﬁ{lw esg) bi/’

silica gsl misraseetdy apbygarsingg tebhginpieyed.afanHEIORE cORBINE) O ol vent and

obtai ned 4.42 . f (3-am no-5- it )
solid. 5 5. rrép&rag} aéqcélﬁgl H}ngcr)?@f@@k,%grpﬁ?m@%ﬁﬁ%&mdnﬁiédm@6) il gk haen
H-i ni dazol - Beyiakkst rs peedaitiglyosuitablaepreséntativet undfiosadd AR de hydr ochl ori de

The compounds of the present invention can be administrated in a wide
20 variety of oral and parenteral dosage forms. It will be obvious to those skilled in the
art that the following dosage forms may comprise as the active component, either a

compound of the invention or a pharmaceutically acceptable salt of a compound of

the invention.

25 Solid form preparations include powders, tablets, pills, capsules, cachets,
suppositories, and dispersible granules. A solid carrier can be one or more
substances which may also act as diluents, flavoring agents, solubilizers, lubricants,
suspending agents, binders, preservatives, tablet disintegrating agents, or an
encapsulating material.

30
In powders, the carrier is a finely divided solid which is a mixture with the finely

divided active component.
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nmet hanesul f onam de hydrochl oride, np 176.5-180.5 C, was prepared in a
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Nevi | e, et mamoigRRosa Bl BAE0R, Bog il SRS AL ESoBREP) o 10 10
pr epar at i oRaeéhaNn[ Sodiith erassar(religsed ahywl meltinghwvax; apereAitien-andriae sy ~2

met hyl phenyl ] net han ] '
y p10 )ﬁ'h]e term “pre;:?a;srgtlignQ ?seﬁmecriw%eg YO%%Qé e fgﬁnulaﬁon of the active compound

N

with encapsulating material as carrier providing a capsule in which the active
component, with or without carriers, is surrounded by a carrier, which is thus in
association with it. Similarly, cachets and lozenges are included. Tablets, powders,

capsules, pills, cachets, and lozenges can be as solid forms suitable for oral

15 administration.

For preparing suppositories, a low melting wax, such as a mixture of fatty acid
glycerides or cocoa butter, is first melted and the active component is dispersed
homogeneously therein, as by stirring. The molten homogeneous mixture is then

20 poured into convenient sized molds, allowed to cool, and thereby to solidify.

Polyalkylene glycols, for example proplyene glycol, may also be used as the carrier.

Formulations suitable for vaginal administration may be presented as
pessaries, tampons, creams, gels, pastes, foams, or sprays containing in addition to

25  the active ingredient such carriers as are known in the art to be appropriate.

Liquid form preparations include solutions, suspensions, and emulsions;
suitable carriers include, for example, water, saline, agueous dextrose, glycerol,
ethanol, and the like.

30
The compounds according to the present invention may thus be formulated for

parenteral administration (e.g., by injection, for example bolus injection or continuous
infusion) and may be presented in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with an added preservative. The

35 compositions may take such forms as suspensions, solutions, or emulsions in oily or



10 1. Preparation of 3-am no-4-chloro-o-cresol To a stirred solution of
3-am no-o-cresol (60 g) in anhydrous nethanesulfonic acid (300 mM) wa

added N-chlorosuccinimde (68.3 g in five equal portions) over 2h anHZSUAY 2004
m n) keeping the reaction tenperature bet6§@en 10 and 12C by use of a

cooling bath. The dark mixture was allowed to stir overnight and warmto

room 15 20 25 tenperature. It was then ded tq 1 wth stirring
(fi nal ten}aewmuﬁ\eef‘éﬁﬁﬁr,@ﬁfj”ﬂ}’@}‘?a"tg)ﬁ@@ ?%FS@%{%&%?%L#%Q%% de (370 m)
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ar ea- norsmalpet®d UdLC Wi th correction for relative response factors. It
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impurity. Recrystallization fromisopropanol-water with charcoal treatnent
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by HPLC). 3. Preparation of ” Bt Hi\fs,-s¥abilizers, buffers,
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then added siow yFo?\t/oeprica% AimimiEth8 $8' HeAHiadne tHefcoMRisouras Btddréiflg totreool to

]

invention may be formulated as ointments, creams, or lotions, oras a transdermal

25 patch. Ointments and creams may, for example, be formulated with an aqueous or
oily base with the addition of suitable thickening and/or gelling agents. Lotions may
be formulated with an aqueous or oily base and will in general also containing one or
more emulsifying agents, stabilizing agents, dispersing agents, suspending agents,
thickening agents, or coloring agents.

30
Formulations suitable for topical administration in the mouth include lozenges

comprising active agents in a flavored base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert base such as gelatin

and glycerin or sucrose and acacia; and mouthwashes comprising the active

35 ingredient in a suitable liquid carrier.
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esul f onam dg msga AT GhLfiEnd erifothiced rlothle, @alpticeolbyaikioLaEharkaicarbualt of |
may optiona F e recrystallized_from4:1 isopro anﬁ%l\/\@%gﬁtﬁ 12 MAY

20D4 - 100 dnmw@tee@t@tphlp@@ﬁoﬁh%ﬁewst’@“mc VPHED

- met hyl - phe &6Bdrtly i %SGBIM&Mr@v&Nn@fa
N-(3-(3Hi m%z%%%ﬁwﬁgh{gﬁmﬁmmﬁgﬁyl prE%n;IV) met hanesul f onam de 10

20 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 hydroxypropyimethyl cellulose, and

25 polyvinylpyrrolidine (PVP). Conveniently 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.

30 In formulations intended for administration to the respiratory tract, including
intranasal formulations, the compound will generally have a small particle size for
example of the order of & microns or less. Such a particle size may be obtained by

means known in the art, for example by micronization.



15 CH3 02N~~ CI DMF + NaCN + Nal Y' CH3 02N~. ~-"CN 17 MAY 2004
1- Chl or onet hyl - 2- et hyl - 3-ni tro- benzene (25g) was dissolved in 125 m of

N, N-di met hyl fornmam de. To this m xture was added 10.89 g of sodi um cyani de
(Mal l'inckrodt, Paris, Kentucky) and 0.4_g of sodiumiodide (Mallinckrodt)
and the heterogeneous m xture was heated to 80 C for 21 hr. The reaction

m xture was coo 0 roomt era wegdied several
times with wat e!rhe Bf‘?f&f"e% %@B%%'tgén%frwgﬁ@wgg?h% &Iv?/%géb‘ Gritied by flash
chr omat ogr eGOrmsd. |Ih@aclgﬁdrmethetpregamﬁlcbmlschubﬁwuedmn@ haﬁé?seﬁ GANiAINING . 83 ¢

o 2 et eSS 9 bbb ot The G BBt ol €7 ~2N

(2- Met hyl Fﬁti h 's’h% HRRadd tdrtaifin dfs@re)tewasntnﬁessbbmedramm400 rﬂ of
et hyl 25 aé%‘tﬂ;{ggean 3 Ett100/é o

palladl m on .car bon %Dﬁg ii
added; éndsuﬁeat’rl@%ﬁkﬁt%‘ﬁabﬂﬁ& pRrsURss apt RRRIEIS TYWRISSH AMpPH o m//ep gen on
the Parr stag% Jt)ﬁfll cAnBba cEB@uI@%@'eY%}EacN@SOJ Ibiér@'éet@leﬂ)fd‘r it;cahle tEe)I vent was

evapor at ed e residue was purifiie flash tgna?t ra
silica gel appuptiatg nmbnr ot M ofdb@ﬂtedﬂ@aclﬁ?@@gﬁ%m( 2A%t)Ja‘ R¢ap ﬁo gg of

(3o 2ol B o ARy b spfpant psegi nng &rid 2000 - |

(3- Am no- ZeRﬁ!ﬂthEl S@M@Mﬂ@ﬂ&%@ Mgk RHRUSRIPG S@MPA"B0 M of 1

pyri di ne, e utio ice bath and 11. 3g of
met hanell E&‘ﬁﬁﬂ” Ee@pﬁy @e1§$§0é°§3)dé39§d}he reaction nixture was renoved from
the ice bath and stirred 10 15 20 at roomtenperature for 30 mnutes ; 10

m of water was added) and the th\lf\E{Q—ﬁm%ﬂ rred for 30 m nutes, poured
into ethyl acetate (EtOAc), washed hydrochl ori ¢ acid, washed with
water, dried , afhé igumBON iﬁ(%incbﬁstrg'tedauﬁlﬁeribyghe)following illustrative examples.

Sol 1 GRAMA aorporiaPlacepaen DX et W pi e BNErRASARD. Tgrgipaueslard
N-(3- CWOWHBW%QWE&M& pheey kpedifidhanesise Mensdedlcﬂedﬁt@)rw\ﬁﬁsa‘til ssol ved
in 50

dry tetrahydrof uran and cool ed
at nospher e 18R0#ItS REFEHN Al dnshtqnegn'?ﬁqﬁqmpé”tﬂ;a"é' @&%},Qn ‘fﬂ‘é‘flwﬁ%ng
di i sobutyl adgléﬁér?hgﬂs%réx@ﬁwp(@ iRAtatd thetlmernabrydm(ﬁrumamntéﬁdedm fnite was
stirred at C 75 mnutes. Excess reagent was deconposed with methanol
and the solscepe. was evaporated. The residue was treated with Et OAc, washed
with cold 1 M hydrochloric acid, washed with brine and dried, and the

sol vent was evaporated. The residue was purified by silica gel
chr omat 6gr aphy el uting wth nethanol: Eﬁ;ﬁﬁbﬁemat hane (5:95), giving 1.1 g

of N-[ 2-methyl-3( 13 -BLikaRe s pnandgsreaviz yel | ow oil .
N-[ 2- Met hyl - 3( 2- o%%%%g?’fggﬁé% (@a%d}]%nesul tonam de (1.08 g) was 25

di ssolved in 30 nl of absol utzeleangs e hig

(p-tolylsul fonyl)-nethyl isocyani de (Tosl\/l (@) and 23 ng of sodi um cyani de
was added. The reaction mxture was stirred at Nj terrperature for 14 hr.

The precipitated solid was filteréd , gi VI
N{ 2- met hyl - 3- [ 4- (t ol uene- 4- <elfa5a)
hanesul f onam de as a tan solid.

azol - 5- met hyl - phenyl } net
- HClI

N-[3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)phenyl}-methanesulfonamide
25 hydrochloride

Ho OH DMEF HQN\/\/O\/CN
N\/\l/ +NaH + BrCH,CN > |
g x

Sodium hydride (3.5 g, 60%) in mineral oil was rinsed with hexane to remove

the oil and then suspended in 40 ml of N,N-dimethylformamide (DMF). The mixture




12 MAY 2004 - 102 HCH3 CH3SO2 N~ 1 /NTs HCH3 H- NH3 / iPrOH CH3S02 | N

K"N{Z met hyl - 3- [ 4- (t ol uene- 4-sul fonyl ) - 4, 5-di hyd 17 MAY 2004
e-4-sultonyl)- - di r o- oxazol - 5- met

5 10 EXAMPLE 3A Preparation of y met hyl ] - phenyl }

N-] 3-~3Him dazol - 4-yl met hyl ~- 2, 5-di met hy| “phenyl | net hanesul f onamni de

oxal ate a 15 20 I\/PLE 4 P
N- 1 5- (3H | M%%%Qﬂe%'”r?é‘t'ﬁ%?‘rh%p'}?{s‘ﬁ ﬁeﬁlﬁgﬁngvﬁs haseuie? SEERiSR %5
?;nggﬁg: fé}g.ﬁgp;ﬁ’ﬁ\o( th A0l wliﬂé\sdlﬁ'rgm‘ydeudnamdé_SAﬂér axfditi efrthe B a i n

ced in a sealed t t ed
m xt ulre vvasaré'\'ﬁa@"dﬁ%ﬂ dhe igsdathwas g%rﬁ?ﬁ? r}ﬁgu‘?eﬁﬁ“gt%a"'%vfe&%s ﬁt'r? O}r]éotnr% ogr aphy
on silica e
O oh v OmpRtdhiener i hOLSETRERMUE 0 AeRTEINNR dHCORANGNAERAET Y

N-[ 3- (3H5 i nwitta9.819 - tyom@eqagmrymte nEeige bBWé/}‘%ﬁ VFFPQV”%%HB% UDe GRASHOY EIIXIES

223. 8- 224. 4 ot A
temperature for.1 hour. The mixture was poured into ether,
N-[3-(3Hi M daZ ol -4 y? % P? 5 5-di met hyl - phenyl]-mﬁ hanesul fonam de

oxal at e, npwastedwilteater, (Qnewa@qo@\@pafaé@ forgive HRGAE(3-8MRIPRENPY )T hat

descri bed abO\{ except starting with
1-chl oromet% Orﬁ ”%%é %FL 3 vitro-benzene which was prepared according to

t he net hod descrl bed by Wnchester et al., J Heteroc
) yclic Chem str
(1975) 12:547. . HH 1 CH3SO02M ~, ~/N I~ 1 LN CH3 12 MAY 2004 - 1%3

N-[5-(3Hi rq_ld,@wdret hyh) - 2- et hyl - pheng/l] UBH@WOI\;CN

u + CHS0,Cl — |
X ~

10 (3-Aminophenoxy)-acetonitrile (3.0 g) was dissolved in 12 mi of pyridine,
cooled in an ice bath, treated with 3.47 g of methanesulfonyl chioride, and stirred at
room temperature for 3 hours. The mixture was poured into ethyl acetate, washed
with hydrochloric acid, then with water, dried, and evaporated. The residue was
purified by silica gel chromatography eluting with ethyl acetate :hexane (3:7) giving 3.0

15 g of N-( 3-cyanomethoxyphenyl )-methanesulfonamide. A n aliquot of this product

was crystallized from ethyl acetate :hexane (8:7) to give a solid, mp 91-92°C.

H NH « HCI

N-(3-Cyanomethoxyphenyl)-methanesulfonamide (1.0 g) was dissolved in a
20 mixture of 20 ml of chloroform and 0.25 ml of absolute ethano!l (EtOH). The reaction
mixture was cooled in an ice bath and saturated with hydrogen chloride gas. The
mixture was slowly allowed to come to room temperature and stirred for 16 hours.
The solvent was evaporated leaving 1.1 g of 2-(3-methanesulfonylaminophenoxy)-

acetimidic acid ethyl ester hydrochloride.



02M ~~Cl acetone 02N\ -t- Liar ~- ~ ~~Br CH3 CH3 \ 5 17 MAY 2004
4- Chl oronet hyl - 1- net hyl - 2-vitro- benzene (5 g) was dissolved in 50 m of
acetone and 23.4 g of lithiumbrom de was added. The reaction m xture was
heated at reflux for 18 hr. The sol vent ggg evaporated off and the residue
was tritrated with hexane to give 5.3 g~

4- br ononet hyl - 1- met hyl - 2-vi tro-benzene as a tan sol id. 10 (CH3) 2N

TBDVB~_ 02N\//~/H ~) ~ (CH3) GHGBDN%thBPUQJZN\//%}.P l~~N Y n- th)utyIE ium C
H3 THF CH3 cheft - B tyI-C;i silyl Qmél!“"S dChiy2PaN_pirtlaze ul floni c
acid di met hc;)ﬂ ant pr e@gr}d Igcf'bed by oc ndo, Cma n
Soc. Perkin 15 20 ans (1990) 1: 1 (§ was di ssol v ' 100 n1 of

t et rahydr of uran and oled in a dry ice-acetone bath to -78 C, 11.9 m of
"1.6 Mn-butyllithiumin hexane was added to this mxture. After 1 hr at

-78C, the react '%%fﬁ%g u@gﬂ@%{@h@%,@ 99&4\6rﬁu@lcV!cich%tgy%sﬂarqffydrochlonde

4- br ononet hyl - itr ene sso ved y
t et r ahydr of(grsag) vaEHfusperfdea ini12tmirat aeautet metheaokiMeCtBiandgreatethi ity Ad Sihen

allowed to cone to roomt Ure Nt Ra¥@saddraated with
sat ur at ed MW‘{SWB‘FI 2@% é%f’ ?%&ﬁﬁrﬁg rPWT%]%ggget at gﬁ/awas?lﬁeé t he
conbi neds extieaekRiudiwal psjﬁtnedweldcasgmilcbmmﬂtb@ﬁptjyseluﬂm wilh and evaporat ed to

dryness. The residue was urlfled o} LY AR a gel and
el uted wi t imethApeldichiarame at’f@:@é?f@"'(é "ﬂ“ce glg\r% d2)9’3 FR’%’H" thé

2-(tert- bUt}?/%d'rﬁdl-{@Fd@ﬂan?dy|a)dﬁhloﬁd 40WBlﬁmbge3'rmhld>rrdE~|betmylgaverﬁ thag of -3~ sul f o
nic acid di am de as a vyellow oil g% I}Hgﬁ%@ H;&(%@%r%
(CHs) 2NS02 Mﬂa@ﬂv@w%’zm'dﬂql 206@6@%%%?6 y anppulioNaihs s L~ N

J~2J J~J qg% 22c 104

2-(tart- ButyF nmet hyI silyl)-5-(4-nmethyl-3-nitro-benzyl)-imdazole-1-sulfo
nic acid dinethylamde (2.32g) was Mn 125 mM of ethyl acetate and
0. 50g ofl012 MAY ZOX4 10% pal | adi um al (Pd/C) was added. The

reaction mxture vgs,5 JayALPHIERAYL §civre-1PaintidsaR gimethoxiph 2 for 14
hr. The cat al yst S renove y tration and the s%l yent was evapor at ed.

The resi due was purifieﬂm&wmm%%%lg%ing with ethyl

acetate :hexane {1:3), giving 1.05g of
5- ( 3-am no- 4net hyl - benzyl ) - 2 (tart butyI -di met hyl -silyl)-im dazol e- 1-sul fon
ic acid di met (Préparaiite efd3mmif })aG ile

15

HoN 0 CN
HaN _OH o e NS l/\/ N

—
l KOtBu, DMF/THF

To a solution of potassium tert-butoxide (9.8 g) in 40 mL tetrahydrofuran/12

mL N,N-dimethylformamide was added a solution of 3-aminophenol (10 .0 g) in 16 mL

20 tetrahydrofuran/4 mL N,N-dimethylformamide at a rate such that the reaction
temperature did not exceed 25°C. After 30 min, a solution of cyanomethy! tosylate
(17.5 g) in 12 mL tetrahydrofuran/4 mL N,N-dimethylformamide was slowly added to
the phenoxide solution, keeping the temperature at or below 25°C. The resultant
slurry was stirred for 3 h, at which point TLC analysis indicated complete reaction.

55 The crude mixture was partitioned between toluene (200 mL) and water (200 mL),
and the aqueous phase was extracted with a 100 mL portion of toluene. The
combined organics were washed with 1N NaOH and water, then concentrated to an

oil (16.0 g). The crude product was typically carried directly into the next step without

purification
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Pyridine ~ ~ Nthen HO-Hz0 CH C 3 3

5- (3- Am no- 4- et hyl - benzyl )-2-(tent-butyl-di methyl-sify!)-imdazol e-1-sul fo
nic acid dinmethylam de (1.02g) was dissolyed in 7 nl of pyridine, cooled in
an ice bath, 15 and 0.34 g of nethanesul fonyl chloride was added. After
stirring the reaction mxture at 5C for 1 hr, 2 mM of water was added and
the m xture was evaporated to a small volune, dissolved in ethyl acetate,
washed wi t b Waiedh ratidhict fi-(3dvaneviamoxaihedy)métbavdsufortantide g of brown oi |l . The
resi due was dissolved in 25 m of nethanol, treated with 2 ml of 6M
hydrochl oric acid, and heated at 70 C for 16 hr. The sol vent @Was 20%
evaporated a he rasi was_purified by flastsHtkr o gr ilica
gel eluting vn\%t h cetar® : met haveftk P¥opr opyl h? i ne 6'3: 5:3) giving
0.42 g, which was I 1ized from™er] Eﬁ&ﬁl o give (.31 of

N-[5-(3H i m dazol - t hyl ) - 2- net hyl y] - met hane am de, np
170. 1-170.4 C. 25 EXAMPLE 5 Preparation of N [3-Q4.5-di hydro-1

Him dazg)l -2-yl met hyl ) - phenyl | net hanesul f onam de hydrochloride H! N

CH3S02N~>~ | H HCl 30 12 MAY 2004 -1os N-[3-(4,5-di hydra-.1

H i mi dazol - 2-yl rréomao)utpn@ﬁywer@t%ﬂ%\w%ﬁ%‘fﬁtémﬂ'%? géﬁ'l @r‘f‘é‘é‘“‘ﬁéﬁ\f@. o~ ~
Cl 02N \//* A F O iSe 405 ki Chh@FrRiRNBYlIfoByMindride &8 zeineat 65C ghdand
4.28 g of s@fi? garz\alns(%?am ﬁ?/'\/@eriéo%ﬁss%l ved in aurrizture of 8%6’5)“9 of, water and

50 m of diteareulamtimitieretwas whrmas! trianbians telpRETARER 19" EUBr 12 hr.
The di oxane vag, I SIRKE], 00 AHRRGH BLUREN 3NChyREnRAY GeIdT 16InL) o otiys
E Ug e organi

extract ed wWPRYE TRIEF osttiane. extract was washed wifh brine,
dried, apd ssaprr@oechl)TMeephssaiiveraseppatadiansthe ¢arealisPhage GriACe

h t h | uti i h Et : : : t
o TR 07 SE 4 A e corRDibl Shuky o Rend gel  Con

acetonitrile.
Snd 2~ H20 ren ddabentraBhl #ith 26n¢@nitdnt replacement 9t-solvenbyith ispprerancl7 d¢eT was

di ssolved in 50 M of ethyl acetate and t.he ni.xt with 19.5 ¢
of tin (I )C%‘Pil’@r‘hﬂé@i’i‘ﬁ?%?%ﬁﬁe%%%S?T%W@Ee %r?%téﬁdﬁéﬁo‘gﬁn%g%sﬁﬂg&]? or 72 hr.
The ni xt ur e ;u@sy Hith eblidsoprbparet, vt deee taatiorane. 1bg@b a8 Viblorbasad @Pat ed

sodi um bi carbonat e sol utiop, arated,, and e i et ate.
The ext rl&ct §YW’B‘5‘BMHBW@85]OUﬁ'l?@&Ya'};?ﬁrbét%c{}(gB%?Q)Fen%ﬁa%g%%u\?ﬁﬁg’l%&%bgaggf tan
oi | of (3- a;SLFkaPPlP'EE'))Tﬁi@@tﬁétéiiélrcbble.opﬁﬂ'l‘dllgl/ob‘redwmlizem@@moﬁqnﬁ-~
CH3S2N~, j ~/ ~CN

3. Preparation of N-[3-(4,5-dihvdro-1—H-imidazol-2-vl-methoxv)ohenvﬂ-

methanesulfonamide hydrochloride monochydrate

20
NHeHC!
) .
H 0] CN (MSHN 0
M  N EtOH, HCI \“/\/ .
——— .
| me | L [
. g J

HN
NH2 \/I\
0
1 HQN/\/ MsHN\/\/ \N

McOH “\) “HCI*H,0
_

2) iPrOH/ H,0

Gaseous hydrogen chloride was bubbled through a suspension of N-(3-
cyanomethoxyphenyl)methanesu|fonamide (10.0 g) in a mixture of dichloromethane

25 (60 mL) and ethanol (3.0 mL) for 8 min (to saturation), keeping the temperature below



(3- Am no- phenyl )-acetonitrile (2.9 g) was dissolved in 8 m }

cooled 25 in an ice bath, treated with 2.6 g of met hanesulfog{/I %m?ﬂgg
and stirred at roomtenperature for 1 hr. The reaction mxture was di | ut ed
with ethyl acetate, washed with hydrochlesic acid, then with brine, dried
over magnesi um sul fate, and evaporated giving 2.6 g of creamsolid of

N ( 3-

ﬁ*%go%afoaei%&m‘é?ﬁ ah @via?@%%%'rr%?%ﬁf%ﬁ&*e%e%%h alrb w1
cy anongtdire-ineaAvdilte imidasese Hyarsomcoie i

of di ehl or onet haer:e and IOm49 ofyfety(aI I Cgﬁﬁc&gﬁa&eﬂgg{fﬁjﬁ%tﬂ@gyi (r:]e58atmh

Hydr ogen 5 hamegengeugsRlutipls %WW%%%‘?W& "Yﬁﬁaﬂi 9% sar?u?a ag Jolution

was forned. } Hg'r?ﬁtréb"éﬁ YRS thetrbéuRAt Surmp®ak aomplehely diasalvediontretadddiom

tenperature he _sol vent was evaporated ;o qf white

solid of52- Qf%mamm&@émlu ohy$ sAHRP ‘ﬁﬁ%wp)adgﬁgf’?’?ﬁ kS t\éleaasoélf‘h est er
hydr ochl or |% m%é‘é&@ﬁ%%’?f 7561 &hlamkrl (30 ﬁms&ablna tRe @nﬂoemure NH ~ HC

H ~ HCl am no- yl acetl m
hydr ochl or i Iokeory 251C g)\ftwa‘shdh% §@Iwerédva5nree cogf byp 9%t W‘Ufsl"gbﬁ%r gpa{‘?e%ﬂ ed with

0.51 g of ef hgéég{@a,ﬁfég\;% G128, Akbr Etbofiali RO hRADRYIcHr S0 LI th26 hr. The

sol vent was"' resi due was purified by fl
chr onmat ogr agpfayitarm skirdyivess cg:eledeam ihng:noﬁtaitmm@rpﬁwt wascoHested & ?Ur”lﬁ‘ﬁagt hane

(15: 85) t the f
byt ho. Al Bith soBroogn My dpigaRC afifs Mg rBRUEIdraof g es BYFEREIEEE 96 2!

H-i m dazol - 271,Mémqmn)eﬂmh@mhbhyl]lmthmmlmﬁamelerhM@'OﬁWI'ﬁ WIOB@hStpéaterrp

194.8195. 2C,_ 20 A Preﬂ_aug

|C_:Il_-lr3m dazol - 864 ﬁé’feﬁ?ﬂgg; FRERE Ig@e% é’)%a%%ﬁ@éﬁ ? Eﬂ%é'{‘?/ ggqﬁ%?tglgﬁdorl de H
I~ N Gz Nisoprdpanbithated N-[3 (4, 5-di hydro-1

H i m dazol - 2-yl net hyI ) - 2-met hyl - phenyl ) net hanesul f onam de hydrochl ori de,

np 185.3-185.5 C, was prepared in a manner
15 EXAMPLE 1B

Preparation of ethanesulfonic acid [ 3-(4.5-dihydro-1 H-imidazol-2-yimethoxy)-phenyi]-
amide hydrochloride (R = Et), propane-1-sulfonic acid [3-(4.5-dihydro-1H-imidazol-2-
vimethoxy)-phenyll-amide hydrochloride (R = n-Pr) and N-[ 3-(4.5- dihydro-1H-
imidazol-2-vimethoxy)-phenyll-benzenesulfonamide _hydrochloride (R = CgHs)

R’ SOZN\ o\/< j
J

=

R! = Et-, n-Pr-, C¢Hs-

20
Ethanesulfonic acid [ 3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-phenyl]-amide
hydrochloride (R = Et), mp 155.7-157.7°C, was prepared in a manner similar to that
described in Example 1, except ethanesulfonyl chloride was used in place of
methanesulfonyl chloride.
25 Propane-1-sulfonic acid [3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-phenyl]-

amide hydrochloride (R = n-Pr), mp 129.3-132.9°C, was prepared in a manner similar
to that described in Example 1, except 1-propanesulfonyl chloride was used in place

of methanesulfonyl chloride .



12 MAY 2004 - 107 simlar to that described above in Exanple 5, exce
that the starting material was 1 chloronethyl-2-methyl -3-nitro-berd 20[]’6
i—l—EXAlc\i/PLEI 5B Preparation of Nj5-j4,5-dihydro-1

i m dazol - 2- ~met hVI | 2- et hyl phenyl] netfaanesul f onam de hydrochl oride H I
N CH3SO2N \ ~H~HCI CH3 10 N—[5(45D|7Eydrol d

H-im'dazol-2y th '

m 262203 G vl B aPLacten B ARy v B R R O e
Exanpl e 5, rg,)@mtoriabqus;t 8§HId),Nap pat.6+343l5 @awaéprepared mamanner similar to that

chl oronet hyl’-4- et hyl - 3-ni tro- be zene, of N 3-(4
5 di hydr o- 1dqqci'l?ﬁ%'§z%qa@'€§/1 netasPt WE%”%%*?‘HW Cﬁﬁaﬁw Sus @ ?Pfonam de
hydr ochl or i den2ReiBs@2Mdridai ~/ \ | N HC1 CH3 N-[3- (4 5- d| hydr o- 1

H i m dazol - 2-yl met hyl) - 5- net hyl - phenyl ] net hanesul f onam de hydrochl ori de,

np 182.9-183.4 C, was prepared in a simlar to that describ
above fo¥Y Exanple 5 , except starti n%wbrom)met hyl - ' bed

met hyl -5-nitro Fb%&%&rb% M- B 48ihpaRPR-REld &as-orvith floky- ZdnetHvaHimﬂlLdescr i bed

by Makosza, et™al., Tetrahedron (1984) 40:186 12MAY 2004 108
methanesulionamide hydrochloride

*'Ii N
onsol o A
)\J i
=

) CHg

* HCI

N-[5-(4,5-dihydro-1 H—imidazol-2-y|methoxy)-z-methyl-phenyl]—methanesulfonamide
10 hydrochloride

OoN OH
ENAN _KaC0s O?-N\ ~N
)\J + BrCH,CN
CHg ~ 2—butanone
4-Methyl-3-nitrophenol (5.0 g) (TC! America, Portland, OR) and 4.70 g of
bromoacetonitrile were dissolved in 30 ml of 2-butanone ; then 13.5 g of potassium
carbonate was added and the mixture was stirred and heated at 70 °C for 2 hours.
15 The reaction mixture was cooled to room temperature, poured into ethyl acetate,

: washed with water, dried, and evaporated to give 6.1 g of (4-methyl-3-nitrophenoxy)-

acetonitrile as a brown oil.

ON ~ N Do 20 PN AN O
/| 2) EtOAc ) \
20 (4-Methyl-3-nitrophenoxy)-acetonitrile (6.0 g) was dissolved in 120 ml of ethy!

acetate and treated with 21.8 g of tin (Il) chloride dihydrate ; and the mixture was
stirred at 70°C for 2 hours. The mixture was cooled, poured into a saturated solution

of sodium bicarbonate, extracted with ethyl acetate, dried, and evaporated. The



llixarrp::I 5DI Preparation of N-f3-(4,5-di hydro-1
i m dazol - 2-yl methyl ) - 2, 6-di meth ELI-phenyl| nethanesul fonani de 12 MAY 2004
hydrochl ori de CH3 CH3SO2NH-~~/N N H3 C H ~ HCl N-[3-(4, 5-di hydro-1
H-i m dazol - 2-yl rnet hyl ) - 2, 6- di met hyl - phesyl ] met hanesul f onani de
ggg(r:?fgl grlge rrP 245-245.7 C, was prepared in a manner simlar to that
ed aboye for
10
2 40 eI a%ﬁ%ﬁ o EfiSRlat B i e o
( -3 271y ofgt3-arhinp- 4Jme®y he@hwy)racgtoni8iy. 49: 1613.
Iljeparatlon of N-f3-(4,5-dihydro-1 " ¢ ’ S Bxample S
I m dazol - 2yl net hyl ) - 2, 5- di net hyl - phenyl | 15 met hanesul fonam' de
hydr ochl or||¢2¢4 CHI CHSS [ ~~ 431 N§[3 (4, 5-di hy
H i m dazol - 2yl Nt hy - di mgg 2 herR}T'G]s%t\haﬁéschma
hydrochl ori de, 1 7- 178 5 C wg%eprepared |n a nner 20 5| mlar to that
descri bed afx@ve 1 Exanpl e 5 cept st ar h 1-chl or onet hyl
2, 5-di met hyl - 3- nltro benzene whi ch was pre;S; Ped according to the nethod
CFi)ESCI‘I bed by Wnchester, etal. . Het. Chem (1975) 12:547. Exanple 5F 25
reparation of fﬁn P?-vﬁm%ﬂhgl}méﬁbx@r acetonltnle (2.6 g) was dissolved in 10 ml of

H i m dazol - 2-yl nmet h en nmet hanesul f o

hydr ochl or |pyadme1®dWWn2®Oqe bath 02. 29@543 n@%h@@zmonylchlowec@?ﬁ%geﬁ@”d
N[3-(4

M1 i Gaol DS JRARUPRYTUS WS Fieclal PO oL g, The ixare was poured o ety
hydr ochl or i gtetdie %h@h{&nthwatdch{zmmozwenmm driggnerd evaporated giving 3.5
' g of N-(5-cyanomethoxy-2- methylpheny!)-methanesulfonamide.

F? ll-l NH - HCI
CH3S0 0 CN EtOH CH3SO:N 0
Y T e T
o ]
oy CH,Ch, oy
10 N-(5-Cyanomethoxy-2-methylphenyl)—methanesulfonamide (3.48 g) was

dissolved in a mixture of 70 ml of dichloromethane and 3.5 ml of ethanol . The
reaction mixture was cooled in an ice bath, saturated with hydrogen chloride gas
(Matheson, Newark, CA), and slowly allowed to come to room temperature and kept
there for 16 hours. The solvent was evaporated leaving 5.2 g of 2-(4-methyl-3-

15 methanesulfonylaminophenoxy)-acetimidic acid ethyl ester hydrochloride.

||_i \/TIE -HCl  Ethylene H p
CH3SO2N_ /\l /O OCHs diamine CH3802N\ O\/< :‘
MeOH H
A - HCI
CHg ~ CHg

2-(4-Methy!—3-methanesuIfonylaminophenoxy)-acetimidic acid ethyl ester
hydrochioride (5.2 g) was dissolved in 50 mi of methanol . To this mixture was added
1.05 g of ethylene diamine, and the mixture was stirred at room temperature for 6
20 hours. The solvent was evaporated and the residue was purified by silica gel
chromatography using ethyl acetate :methanol:isopropy! amine (92:5:3) as eluting
solvent to give 3.3 g of product. The hydrochloride salt was prepared by addition of

1M hydrogen chioride in ether and the product was crystallized from methanol:ether



A \CH3 ~ CH3 2, 6-Di net hyl benzoic acid (15 g) dissolved in 350 m of
‘nitromethane was cooled in an ice bath and treated with 18.9 m of1 77886 2004
nitric acid and then 14 nl of 10 concentrated sulfuric acid. The bath was
removed and the m xture was stirred at roo %errperature for 22 hr, The

m xt ure was pour'ed into ethyl acetate, wasgz “several times with water,

dri ed, evapor d, and 2,,6- d| itrqben Ct id,, :

115, 9. 116, 50, (hidkloghiEs G N sxamioit-Thogezdr gy et e oy
CH3 2, 6-Di net hﬁé&hﬁmgund@lﬁﬂ@@pg’d}o@%ﬁaeﬁﬁgﬁ %pas dissolved in 100 m of dy
tetrahydrofuran and 165 m of M borane in tetrahydrofuran added. The

m xture was heated to 75 C for 4 hr. The m xture was cooled to room
tenperature and the 20 excess reagent slowly deconposed with water and the
sol vent evaporated. The residue was trgrappLwdAd ethyl acetate, washed with
1 M hydrochloric acid, then w th mater drred and evaporated to giye 8.71
g of (2, 6- di met hy[ gtiop Qf NS nj’:‘ khimidagol-¢ [ P 2-.OTO- EINIAY 2004
CHg 02N~ ~COH CH3.
di ssolved in 7 . 6 1di ne added.
The m xture was codQl® 3 &rPy] AP UdeNg C |

added, and stirred at 5C for 30 nlnutes The mixture was poured |nto et hyl
acetate, washed twice with brine) dgied over nagneﬁrunrsulfate evapor at ed
to dryness, and 8.3g of crude ggnethyl % 3di -4-vitro-benzene
obt ai ned as a cream solid. cm88%$%? '\N&’KE Br \'t -Y-y-\ ~N
~CH 1 ' Hd CHS3WN-[3(45D|hydr01 | - HCI

H iym dazol - 2-yl et hyl } - 2, drnethyl7 nethanesulfonanlde
hydrochl ori de, nmp 107-124 C, was prepared in a manner 15 simlar to that
descri bed above for Exanple 5 , excRp& Gt,&ting wth 2-brononet hyl

1, 3-di net hyl -4-vitro-benzene. Exanple 5G Preparation of N-j5-Q4,5-di hydro-1

Hi m dazol - 2- yl net or.o-nhe 25 1Te m de
hydrochl oride I 1o R’\g éBé glﬁé?ﬁﬁ* Mﬁfi %&‘Fhez“‘dx%%%%%mpyﬂ
10 methanesulfonamide hydrochioride (R = Cl), mp 228.2-228.5°C, was prepared in a
manner similar to that described above for Example 2, except starting with 4-chloro-3-

nitrophenol in place of 4-methyl-3-nitrophenol.

N-[5-(4,5-dihydro-1H-imidazol-2-ylmethoxy)-2-flucro-phenyl}-
methanesulfonamide hydrochloride (R = F), mp 211.7-212.4°C, was prepared in a
15 manner similar to that described above for Example 2, except starting with 4-fluoro-3-
nitrophenol (in place of 4-methyl-3-nitrophenol), which was prepared according to the
general method described by Meurs, et al., Tetrahedron, (1991) 47:705.

EXAMPLE 2B
Preparation of N-[3-(4.5-dihvdro-1H-imidazol-2-yimethoxy)-2-methyl-phenyl}-

20 methanesulfonamide hydrochloride

CH3802N\ o\/< j

H * HCI
A

N-[3-(4,5-dihydro-1H-imidazol-2-ylmethoxy)-2-methyl-phenyl]-
methanesulfonamide hydrochloride, mp 236.7-237.3 °C, was prepared in a manner
similar to that described above in Example 2, except starting with 2-methyl-3-nitro-

25 phenol in place of 4-methyl-3-nitrophenol.



IC_:II_-BSO(%NH~I~~\2~ HCl F H N-[5-(4,5-di hydro-1
I m dazo yl met hyl } - 2-fl uor o- phenyl ] - net hanesul f onam de hyd

r ochl1drifAf 004
%Zf :\/AY 2004 - 111 ~2Nyi.CH3 Br2 F 150 C C2N-CH2Br F To a st?/rred mel t of
I- uor o- 4- net hyl - 2- ni tro-benze ne (10 gygat 150C under a 5 sunlanp was
slowy added 3.65 m of brom ne over a 5 hr period. Cool ed the brown

ot . . :
I Xture to 50C and poured into 125 E;;A&fpl_gggne. Cooled in an ice bath,

filtered, and obtained 10.1 g of 4- | -1-fluoro-2-nitro-benzene as

white crystals. ﬂ%‘ﬂé@ﬂ%ﬁbf%%ﬂ%[&(45|-d|l°rvdrd>~4Hs=|rmdaZoI2ﬂde).ﬁ~ NI HJ H
10 N—[5(45Dhydroll—l-lmdazo-Z-Xlrre | ).- i8rdheny! |
net hanesul f onani de hydr BeHlypegyim S9ENO by 8” prepared in a

manner simlar to that described abovewfor Ex i
4-bronmomet hyl -1 fl uoro-2-nitrobenzene. 15(!Ex ! H hg)ggregzlg'ﬁla(r);lng mn
N-f 3-t 3, 4- di hydro-7 H i ni dazol™ 2= “phenyl | .

met hanesul f onam de hydrochl ori de 20 JO2NH~5\ ~ N F % HC

N-[3-(3,4-di hydro-'1 Him dazol - eyl ) - 4- quoro phenyl ]

met hanesul f onam de hydrochl ori de 245, 4-

.

rzragner ssmlar to thatN-Bedterred: %ggwoﬂﬁ ”Eé%?@?é"’gmg’é‘@czggfr g?alrtnl ﬁg with
ronmonet hyl -1 25 methylphenyl)methanesulfonamide hydrochlonde

Ha
oF NO, NO,
+ Nl-gOH HCI + KOH +BuO-NO NO
! MeOH, EtOH Cucg CH3CN
,'I

OH’ NO» N,* BF g

_&N&H_ﬂ H,0, B,50,, NaS¢ NaZSO4
’ HZO 0-5°
10% Pd/C, 100°-120

EtOH, reflux

O N, 0\/CN HaCSOH ~—"
BrCHCN, KCO; __Zn HOAC. CH3802C1 S
MEK, se Tered
0%»RT (ON), ol
1. AlMg H,NCHCH,NH, \/{j
HaCSOoN
2. HCl,,/E40

10 1. Preparation of 2,4-dinitro-3-methylaniline
2,4-dinitro-3-methylaniline was prepared by a modification of the procedure

described by Meisenheimer, ef al., Chem. Ber. (1906) 39:2533. A mixture of 2,6-
dinitrotoluene (55.0 g) and hydroxylamine hydrochioride (55.0 g) was stirred in 1.41L
of ethanol until solution took place. 2N Potassium hydroxide solution (550 mL) was

15 added all at once and the resulting mi xture allowed to stir for 24 hr. A solution of
ammonium chloride (71 g) in water (350 mL) was added and the mixture stirred for an
additional hour. The reaction mixture was evaporated under reduced pressure. The
residue was partioned between ethyl acetate (750 mL) and 50% saturated sodium
chloride solution (500 mL). The ethyl acetate extract was separated and dried over

20 magnesium sulfate. Evaporation under reduced pressure afforded a crude product




fl uoro-4-nitro-benzene which was prepared accordin
g to the nethod descri bed
by ONeill, et al., J. Med. Chem (1994) 37:y 362. Examale 51 1 T% WXv004
EI!EKH- 1|122 P{epaLaf:on of N-[2-chloro-3-(4 5-dihydro-1
i m dazol - 2-yl met hyl | - ahenyl | met hanesul,onam de hydrochl ori de Cl
CH3S2N1- 1~~~/ N HO H N-[2- Chl or 0- 3- (4, 5-di hydro- 1 Y

H i m dazol - 2-yl net hyl ) - pheny net han | f
199. 9- 201. % W@'%r fae%‘qh}f’”éatﬁﬁrﬁﬁgfggporﬂ'f%?ggem aﬁ%glé@@req@ed above for
Exanpl € 5 8&%&#&9&%@% 13} NHeMivith efhyhaaasriekate @) toriterd-36i0 g obendesie whi ch

was prepared accordi to the method described by 10 Unere, et al Bio
Bi ot echnoi mmBiALhd®il 4?@992) 56:2023. Exanpl e 5J Preparation of N 1,5 (|4 sel

5-di hydro-1 H i m dazol - 2yl net hyI Z 2-chl oro-phenyl | nethanesul f onam de

hydrochl oride 15 CN3SO2NFi ~~~ N. G t HJd H N[5-(4,5-dihydro-1

Ir—rl-pl ;n3ga§0£;%%¢_$@hgm_piblﬂm2@$ﬁmq_ﬁ:et hanesul f onani de hydrochl ori de,
r K

above for Exanpl® Opg‘@(@xc‘%“eg?’I td Sg% ﬁg@\gm%ce%tﬁ%ﬁgtmhmfwewp{bcg@mI bed

chl or o- 2- nlthr@eb&nkenmnﬂashIaqwageqawéipa\f@be%{t@ﬁf% ﬁ‘r@dﬁﬁsﬁfh@%‘é@ﬁfd‘ igletcr i bed

g%l E.e,!\gl g?b & aI qlh%atag ﬁcglg? GQZ?SIT-Tl tgu]()aazoe:@Z 357@_7) WMH%"%KOR& Rr@rzaration

net hanesul fdﬂﬂﬁﬂlsdﬁeimylélhombl(m Ddpwas Eﬁdampbmomse ?oltlillg-a%g\?g %nxture The
10 mixture was allowed to stir at temperature for an additional 15 min. The reaction
- mixture was cooled to room temperature and evaporated under reduced pressure.
The residue was partioned between ethyl ether (650 mL) and 6N hydrochloric acid
solution (650 mL). The ethereal solution was separated, washed with saturated
sodiumn chloride solution (500 mL), then dried over magnesium sulfate to afford the
15 crude product. The crude material was flash chromatographed on silica and eluted

with ethy! ether to afford 37.8 g as a yellow solid.

3. Preparation of 4-chloro-2-methyl-3-nitroaniline
A mixture of 3-chloro-2,6-dinitrotoluene (18.0 g), cyclohexene (51 mL), and

20 10% palladium on charcoal (4.5 g) in ethanol (350 mL) was heated at reflux under an
atmosphere of nitrogen for 1.5 hr. The reaction mixture was cooled to room
temperature, filtered through celite, then evaporated under reduced pressure. The
residue was dissolved in ethy! ether and filtered through a short silica column.
Evaporation of the ether afforded 14.8 g as an orange solid.

25
4. Preparation of 4-chioro-2-methyl-3-nitrophenol

A slurry of 4-chloro-2-methyl-3-nitroaniline (20.9 g), water (200 mL), and
fluroboric acid (86 mL) was heated to boiling until aimost complete solution took

place, then cooled to 0-5 °C. A solution of sodium nitrite (8.1 1 g) in water (20 mL) was

30 then added dropwise to the above mixture, and then the mixture was stirred in the
cold for an additional 30 min. The precipitated diazonium salt was filterd off and
washed with a little cold water. The wet diazonium salt was added all at once to a hot
(100-120°C) solution of water (230 mL), concentrated sulfuric acid (115 mL), and
sodium sulfate (35 g), and allowed to stir for 4 hr. The reaction mixture was cooled to

35 room temperature and extracted with ethyl ether (700 mL in two portions). The




CH3SO2NH~~~j \ | N f HCL H Br N-[3-8rono-5-(4,5-dihydro-1

H i mi dazol - 2- yl met hyl ) - phenyl ] - met hanesul f onani de hydrochl ori de 5 NHMAY 2004
02N. ~~, CH3 1. HzS04/5C 02N~CH3 ~ ~ N~o0z > ~J z. H3pozicu2o Br Br A solution
of 10 g of 4-brono-2-nethyl-6-nitro-pheny,amne in 100 nl of 10 15
concentrated sulfuric acid in an ice bath was treated dropwise with 3.58 g

of sodiumnitrite in 10 m . of wate eepi ;
i xtur e waorTEG B8t UREI AT Sresea Ty Soer T AR R fo Rt & (1)
\(,)Mx |t ﬂeeﬁﬂgr Bd}:fg dg;(;a ﬁ]fagltayg)mp lRaB4tbo Euspaaiich afRodedctude poducte(1Wat @r whiskt r act ed

: shed wi

el h water, dried over magnesi )
- to dryness .W%@rff@gide@sﬂégroﬁlﬁlqg"?@H chsnlfqaaglﬂlﬂ%YvEﬁhve@# er'%’{r?g?hé‘g?%&ﬁ;aggr ated
~si lica gel gl 7@@@5%@5@%;@10& at e/ hexane (1:9) giving 7.73 g of
; 1- brono- 3- met hyl - 5-ni t robenzene. 02N~~, CH3 ~S/ CC 02N~-CH2Br ~ | ~ > U ~J
benzoyl peroxide Br Br A solution of 7.68 g of

1- br ono- 3- et hyl +5; i - TR
g of benzoyl pe}'%(Plgéer{Q?ﬁ%ﬁ?eg@e@‘bygh@NC@ GHibripaoemeiEaictyrade, and 86

‘ ' )T carbon tetrachoride was heated to 90C
. for 16 hr, mitvopheshot,dn amnnteemafa’@dh@,deﬁP'l‘tteé’r'B@,beéhPé'ﬁ%rvM@ﬁﬁiItrate
| and 11 g Of@%'fgﬁ%k&{-%aﬁ %—Sl&lggg.rre_t hyl - 5-ni t robenzene obtai ned as a brown,
‘ partially c I'zed oI I'. ed this oil without purification. 12 NAY
Q04 - 114 02N\/~. ~CH2BCHEH3S02 NH, ~~~% ~/ -1~ Y N, Hci¢%r Br
8H.
in a

N-[ 3- Brono-5- (4, 5-di hydrgd-1 Hinidazol - 2-yl met hyl) - phenyl
net hanesul f onamiglg hydro , nmp 216.9-217. % was
manner NCS, CF3;SO3H

T

-

CH,CN, 75°
Cl
‘ 10 2-Methyl-3-nitrophenol (25.5 g), N-chlorosuccinimide (44.5 g), and
} trifluormethanesulfonic acid (50.0 g) were combined in dry acetonitrile (500 mL) and
‘ allowed to stir under an atmosphere of nitrogen at 75 °C for 1.5 hr. The reaction
‘ mixture was cooled to room temperature, diluted with ethyl ether (650 mL), washed
with water, 10% sodium bisulfite solution, water, and finally saturated sodium chloride
15 solution. Evaporation of the solvent afforded a crude material which was flash
chromatographed on silica and eluted with acetone:hexane (1:9) to afford 16.8 gas a

yellow solid.

/ 5. Preparation of (4-chloro-2-methyl-3-nitrophenoxy)acetonitrile
20 A mixture of 4-chloro-2-methyl-3-nitrophenol (7.6 g), bromoacetonitrile (3.4
mL), and potassium carbonate (16.8 g) in 2-butanone (80 mL) was heated at 80 °C for

2 hr under an atmosphere of nitrogen. The reaction mixture was cooled to room
temperature, then filtered to remove the salts. The filtrate was diluted with ethyl ether
(200 mL), washed with saturated sodium chloride solution, and dried over magnesium

25 sulfate. Evaporation of the solvent afforded a yellow solid (9.19).

6. Preparation of (3-amino-4-chloro-2-methylphenoxy)acetonitrile
A mixture of (4-chloro-2-methyl-3-nitrophenoxy)acetonitrile (9.1 g) and zinc
(dust) (10.5 g) in glacial acetic acid (90 mL) was heated at 60-65 °C for 4 hr under an

; 30 atmosphere of nitrogen. The reaction mixture was cooled to room temperature , then

filtered through celite. The filtrate was evaporated under reduced pressure and the



5 simlar to that described above for Exanple 5 except starti |

: , ting wt h
1-brono-3 brononet hyl - 5-ni trobenzene. Exanple 5L Prepalroat I on of RI—
5-di hydro-1 Him dazol - 2-yl net hyl | - 2- met hoxy- phenyl | 10 net hanesulifzd%imﬁde
hydrochl ori de 0~CH3 CH3SO2NH~~ N ~I N. [g#Cl1 H 15 N-(3-(4,5-di hydro-1

H i m dazol - 2yl net hyl ) - 2- met hoxy- phenyl ] - rret hanesul f onam de hydrochl ori de OH

O~CH3 02N~~. CO2H

2- hydr oxy- ?SHUFP@%HE%%% e@lnf%ﬁe%g&rﬂ%z 2 ﬁ Rﬁfzgnﬁjéﬂﬁﬁzgﬁxgg 3\239 °

H\ gaﬁ ggu\lmt Eé’lgtﬁﬁ\ t@ou nelf). iIThd@imdrbalreeluiod Wl .separatsid, pesheswitiveetdidgshat e, and
an e ero en US m ure r

hr. The ni feqiy@ %‘ Bn’ﬁ? @%qvghﬁggk%%urrﬁgug%grgﬁé%ﬁﬁgﬁﬂ%grC I/vg;htzag

wi th vat er }eM@saamdet Fd&iu&@d breabed sadhe restiriashcbroswitegraped emsiesd wi t h

wat er) 25 dried over magnesium sulfate, .ev at ed 4,

2- et hoty- S Mh@ywiav@a@a%aﬁﬁfﬁ SaP PR R Teikh &) Fh, o1
crystallized 1.9 d\M-]ISTtQ] 12 MAY 2004 O CH3 NaBH4 02N~~ COZCH3 I
tBuC]—Il\/leC]—I%»%—ife ~I A solution of 14.0 g of

2- met hoxy-3-vitro- ben20|c acrd nmethyl ester in 245 m 5 of tent-butanol was

treated wi t7hFQ pemeplisnamidé ure to

80C. Met horfot—E6o2h dr op wse T
3 hr at 80 C, t(BHarrBrm Gwhtorwas'ﬂé'ﬁhwpb?%ﬁxéﬂacﬁlo”ﬂ@e@7ﬁ($ ?Vagéi%g{éfﬁgﬁ‘r essﬁ]; teer

and t he e\?aiyﬁ e (B mLS G Lrthds e of nittbgéH Aheebotéd i dryies Bethl ori c aci d)

extract

Methanesulfonyl chloride (2.06 mL) was added dropwise , and then the mixture was
allowed to stir overnight at room temperature. The reaction mixture was evaporated
to dryness under reduced pressure to afford a residue which was flash
chromatographed on silica and eluted with, first ethyl acetate:hexane (1:2), then with
15 ethyl acetate: hexane (1:1) to afford 5.36 g as an 80:20 mixture of mono and bis
mesylated product, respectively. This mixture was used in the next step without any

further purification.

8. Preparation of N-[6-chloro-3-(4.5-dihydro-1 H-imidazol-2-yimethoxy)-2-

20 methylphenyljmethanesulfonamide
Ethylenediamine (5.21 g) and toluene (40 mL) were placed on a 200 mL 3

neck flask equipped with stir bar, nitrogen inlet tube, septum , and addition funnel.
The mixture was cooled in an ice bath and a 2.0M trimethylaluminum in toluene
solution (39 mi) was added dropwise, then allowed to stir a room temperature for 2 hr.
25 N-(6-chloro-3-cyanomethoxy—z-methyl)methanesulfonamide (5.36 g) was added in
one portion. The mixture was then heated at reflux for 6 hr and allowed to stir
overnight at room temperature. Methanol (150 mL) was cautiously added then
heated at reflux for 30 min and cooled to room temperature. The reaction mixture
was filtered through celite and the filtrate evaporated to dryness. The residue was
30 flash chromatographed on silica and eluted first with ethyl acetate:methanol:2-
propylamine (40:5:1), then with ethyl acetate:methanol:2-propylamine (40:10:2) to
afford 4.74 g after evaporation of the solid.
The solid (free base) was suspended in methanol (50 mL) and 1.0M HCl in ethyl ether

(30 mL) was quickly added and allowed to stir at room temperature for one hr. The



ethyl acetate, the extracts washed with brine, dried, and evaporat eﬁ%my 2004

dryness.

10 Purification of the residue by flash col um chronmatogra

y on

silica gel afforded 8.3 g of (2-nethoxy-3-vitro-phenyl)-nethanol as a brown
solid. O ,CHs 02N~.~/~OH PBr3 | pyridineggH2Cl2 15 20 O CH3 02N | Br A

solution of 14.7 g of (2-net hoxy 3-vitro-phenyl)-net hanol

0 oot y e AR e ReBB Ly th il PIHfE IrRf ARFaRALIMoldE8 o i D21 2

orus tribrom de ter 45 mnutes at 5 C,

reacti on mi2eglo-2690%C.di | ut ed wi t h di chl or omet hane, . washed wi th wat er,
dried, and evaporated to dryness. The residue was purifi ed by flash
chromat ography on silica gel eluting with ethyl acetate/hexane (5:95)
giving 7.3 g of 1-brononethyl -2-net EXAWRIE 2D obenzene as a yellow solid.

O-CH3 02ND ~ ~ EEQQP\ @Y!P_@ gél 1[_\55 I'GROEQ %4%§vgrqu imidazol & \AmQhOX\}) i H

MAY 2004 - 1 16
H i ndazol -

1

2-yl met hyl ) - 2Tﬁ&ﬁﬁéﬁ%%@ﬁhﬁh@buﬂfﬁhé@lewﬁﬁo@mﬂﬁdde hydr ochl ori de,

di ssolved in 140

t he

2

np 207.6-208.1 C, was prepared In a manner simlar to t hat descri bed above
for Exanple 5 , except starting with 1-brononethyl -

et hoxy-

3-ni trobenzene. ch; Exanpl e 5M Bgepar ati on of N—(5 {4.5-di hydro-1

H i m dazol - 2- yl net hyl - 2{net hoxy pheny met hanesul f onam de hydrochl ori de 10

CH3S02NH-~~j 8o HO K

10 N-[6-bromo-3-(4,5-dihydro-1 H-imidazol-2-yimethoxy)-2-methylphenyllmethane-
sulfonamide, mp 271.5-271.9°C, was prepared in a manner similar to that described
above for N-[6-chloro-3-(4,5-dihydro-1H-imidazol-2-ylmethoxy)-2-
methylphenyljmethanesulfonamide, except that copper (1) bromide was used in place

of copper (l1) chloride.

15
EXAMPLE 2E
Preparation of N-[5-chloro-3-(4,5-dihydro-1 H-imidazol-2-yimethoxy)-2-
methylphenyllmethanesulfonamide hydrochloride
CHa N
HaCSOsN O\/<
3 2 H\/K/ j
l N
/ HCl
20 Cl

N-[5-chloro-3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2-methylphenyljmethane-
sulfonamide, mp 198.1-199.3°C, was prepared in a similar manner to that described
above for N-[4-chloro-3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2-
methylphenylJmethane-sulfonamide, except the starting material was 5-chloro-2-

25  methyl-3-nitroaniline described in Scheme Q (Example 6D).



N-[5-(4,5-D hydro-1 Him dazol - 2-yl net hyl ) - 2- met hoxy- phenyl ]

nmet hanesul f onam de hydrochl oride, np 201.2-201.5 C, was prepared i HZaNAY 2004
manner 15 simlar to that described above for Exanple 5 , except starting
wi th 4-bronmonet hyl -1 met hoxy- 2-ni trobenzenpe whi ch was prepared according to
t he met hod described in Shoesmith, et al.) J. Chem Soc. (1924) 125:1317.
Exanpl e 5N 20 Preparation of N-[5-(4 5-di hydro-1

H i mi dazol - 2- yl net hyl ~- 2- hydr oxy- phenyl | et hanesul f onani de hydr obr om de
CH3SO2NH-~~] N . HO ~ HBr H 25 N-[ 5EXANP lcEtaEdro 1

H i m dazol - 2- . \ y ; 1 \ .

CH3 SOp NH~~~~ Attegnelive piaparation gpN-6 R g4 15-MAY
2004 - 117 A sol ution Qufetrﬂ/%eﬁﬂ] MetJEul(&xaEndh mwlmﬂonde

H i mi dazol - 2-yl met hyi ) - 2-nmet hoxy 5 10 phenyl ] - net hanesul fonam de (free
base) in 24 m of dichloromethane was ¥0ddl ed N'n\an ice bath and treated
with 10.3 m of 1 Mboron tribrdfd f met hane. Renoved the ice
bath, stirred at roomtenperature for r, added net hanol, and evapor at ed.
The reS|§iue was purified by flash cht tography on silica gel eluting with

di chl or onet hane/ net hanol / concent r at e iu ) and
crystal l'ized froMN-BréBererd-ghhdihyee- H?f'@gggcgg %6%‘? ﬁi(% '&ﬁée&?"lﬁydr 0-i

H-i m dazol - 2yl met hyl ) - 2- hy dr engthaHe80¥dnarii8s hptesbidenan de hydr obromi de, np
209-209.5 C. Exanple 50 N~j 3-chl oro-5-f4,5-di hydro-1

H i m dazol - 2-yl net hyI | - 2- met hyl phenyi] rnethanesul fonam de hydrochl ori de 15

MENH~~, _N HI\L] CI w, Preparation of 3613:1“ no- 4- met hyl - 5-ni benzoic acid 20
02N~, ~C02H SZ MeCH, H2Q,\02N NERLC CN
3- Ani no- 4- et y roﬁérFZ’(ﬁc aCIS p:_e.pa.n.e.@{\_'-t,tz t%‘r-B,S
Ho / EtOH CspCOs/ MEK
Ha Hs
MsCl MsHN Q_CN  tBuOCH, tBuoH, ccly MsHN AL CN
—_——— -
Pyr / CH2Cl2 0°Ctor.t. C
H3 N/>
method A
1. HCI (g), EtOH, CH2Cl2 MsHN a L,
2. HoNCHoCHpoNHz, MeOH _ H
method B - Y
HoNCHp CHoNH2 / AlMes
toluene
10

1. Preparation of 2-methyl-3-aminophenol

OQN\)%,OH 5%Pd/C, Ha, EtOH HQN\/I§,0H

-
?

15 2-methyl-3-nitrophenol (25 g, 0.163 mol) was dissolved in 170 ml of absolute
ethanol in a 11 Parr hydrogenation flask. The flask was purged with nitrogen. 10%
palladium on charcoal (1.73 g, 1.6 mmol) was added and the mixture was
hydrogenated (40 psi H;) for 1.5 hr in a Parr apparatus. The flask was evacuated

and purged with nitrogen. The catalyst was removed by filtration through a Whatman



benzoic acid in a nanner simlar to that described in Exanple 6D foqztm? 2004
preparation of 5-chloro-2-nethyl-3-nitrophenyiam ne from

5-chloro-2-methyl -1,3 25 di ntrophenyl am ne. 30 12 MAY Q04 118 2.
Preparation of 3-chloro-4-nethyl-5-vitrodenzoic acid 2 W/~ ~" 2 2 w,/~" 2
ONI ~ COHtBuONO, CuClp ON ~ COH i ~8?i CH3CN NH2 CI 5

3-Chl oro-4- et hyl -5-vi t b i i f } -
St robenth Mher cider amadsng e Lfind af PRyl AT PRI BT 2
for the prengeaii-amnihophetbl WidoRaibedastrightd) breme soliem 2, 4- di ni tro- 3- net hyl

aniline. 3. Prei.~aration of (3-chloro-4-nethyl-5-nitro~heny~ nethanol 10
02N~~C02H 02N~~~OH BH3, THF I | C C 4.2 g of 3-chloro-4-nethyl-5-vitro

benzoi ¢ aci afitis A @k YR ehetty1-8%nithosHeyiolhbceténi@ and the sol ution was

(r:]ool teﬂ to - - solution was added in 2 ml portions. After 1
r, e reaction m xtute was poure nt 0 of | contaj ning satu rated
NaHCO03 sol uti on. *'EIH{;\M was Bé‘ﬂ?&ﬁ'cgé%%ﬁ '?h etwgf\ %QP?) The
extracts were washed Ivvi/th brine, drigg fanhydrous MySQ 4)l filtered, and
concentrated. The res ant brown oil was applied to a 310 2 colunn as a
solution in toluene and eluted with 25% ethyl acetate in hexane to give

1.96 g of (3-chloro-4nethyl-5-nitrophenyl)nethanol. 4. Pre aration of
5- br onomet hyl - 1- ghiamp-32armebpheriol @om g, robehmedwva®ddsoedlin-OH CBr4, Ph3P

2~/ ~ t CHz2C 0 c _ e S | CBr e
was prepar emgﬂw@%yb@té}ﬁcm%}%ﬁﬁgm%gﬁf(%?%gﬁ%\lﬁgf@ét%@ﬁh% \gégn;(r)]lrolgpzene
simlar to jdy if@saiohEeslioved by dropwise addition of bromoacetonitrile (29.3 g, 0.245

\ 10 mol) over 30 min. The mixture was stirred 14 hr at room temperature , then filtered

through a coarse fritted funnel. The solids were washed with ethylacetate (2 x100 mt)
and the combined washings and filtrate were concentrated at reduced pressure 1o
give 20.8 g (79% yield) of (2-methyl-3-aminophenoxy)acetonitrile which required no
further purification.

15
3. Preparatation of N-(3—cvanomethoxv-2-methvlDhenvl)—methanesuIfonamide

MsCl, pyr, CHClo /[\/
HZN\)\/O\/CN > MSHN\ D O\/CN
I L I o

N-(3-cyanomethoxy-2-methylphenyl)-methanesulfonamide was prepared from
’ 20 (2-methyl-3-aminophenoxy)acetonitrile in a manner similar to that described in
Example 1 for the preparation of N-(3-cyanomethoxyphenyl)-methanesulfonamide

from (3-aminophenoxy)-acetonitrile.

4. Preparation of N-(6-chloro-3-cvanomethoxv-2-methv|phenvl)—methanesuIfonamide

25

MsHN QUCN  {BuOCI, BUOH, CCly MsHN QN

P

Y ol

0°Ctor.t. c

N-(3-cyanomethoxy-2-methylphenyl)-methanesulfonamide (1.87 g, 7.78 mmol)
was suspended in a 1:1 mixture of t-butanol and carbon tetrachloride (80 ml) and



12 MAY 2004 110 Exanple 10 for the preparation of

N- et hanesul f onyl - 6- br omonet hyl i ndol e from N nmet hanesul f onyl - 6- hyr oy it Hjl4
i ndol e. 5. Preparation of~3-chl oro-4-nmethyl-5-nitrophenyl) acetor-ritrile 5
02ND | ~Br NaCN 02ND (RCN r di oxane/ H20 | a d

(3-Chl oro-4-net hyl -5-ni trophenyl) acetonitrile was prepared from5

br ononet hyl - 1- chl or o- ni trobe | N er, simlar. to that
descri bed FOOEA '@%Wﬁ%@q"foth%%wam8c'a?”83f§[] i ai'}?r'?ﬁ)n BB

N- met hanesy anyé - fm@mmwatsymammﬁdd@tf-amwrnwgnhaaemrmem;d roBrrbr onomet hyl
indole. 6. Preparation of amnochIoro4rrethp nitrile 15
02N~~CN Sn@mpgﬁMeHENPM@RF"Eﬁ HEFE EgMee ﬁ%PBe%We (é ﬁ@{‘h I phenyl )
acetonitril aH@rﬁeﬂHB%ﬂWn%thl;ﬁ@ﬁy( %&Hér%s@ﬁéndiﬁﬂ@ﬁ 65 gN49% gRewds
acetonitrilé in manner simlar to that described in Exanple 2 for the
prepar at§ orDb(tﬁm({(Bb)afﬁCn@iaﬂlZﬁ’é@mﬂfP'ﬁH@'H@W) acetonitrile from (4-nethyl-3 20
nit rophenoxy) acetonitrile. 7. Preparation of

ygswggll or o- cyanorret hyI 2- et hVI phenyl ) rrlet hanesgl fone}rrp1 deI H2ZN~~CN i | C
1 A €l it ‘ 4 f Z t

pya. | - gt
]IC\I-(S cgl or 5thCXan(ﬁ nq Lh 9L |I3 é;)henyl) nmet hanesul f onam de was prepared
rom ( am%%—%—%ﬁ%—gﬁér—'ﬁ—rré%rm&'pﬁen | ) acetonitrile in a manner simlar to
MsHN\l)\/ 1. HCI (g), EtOH, CHoClp MsHN\H\/O\)'/B
,/‘ 2. HoNCHoCHaNHp, MeOH C,J\)

10
N-[6-chloro-3-(4,5-dihydro-1H-imidazol-2-yimethoxy)-2-methylphenyl]-
methanesulfonamide hydrochloride was prepared from N-(6-chloro-3-cyanomethoxy-
2-methylphenyl)-methanesulfonamide in a manner similar to that described in
Example 1 for the preparation of N-[3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)phenyl]

15 methanesulfonamide hydrochloride from (3-aminophenoxy)acetonitrile.

EXAMPLE 2G
Preparation of N-[3-(4.5-dihydro-1H-imidazol-2-yimethoxy)-2.6-

dimethylphenylimethanesulfonamide

Ha
H,CSO,N o\/{j
N

20 HiC
N-[3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2,6-dimethylphenyljmethanesulfonamide




12 MAY 2004 - 120 that described in Exanple 1 for the preparation of

N- (3- cyanomet hoxyphenyl) met hanesul fonani de from

(3-am nophenoxy) -acetonitrile. 8. Preparation of 17 MAY 2004
N-[ 3-chl oro-5- (4. 5-di hydro-11-i-i m dazol - 27yl met ~| ~2- net hyl phenyl] _ 5

met hanesul f onami de hydrochl oride MsNH ~I ~CN 1. HCl (g)) EtOH, CH2CI12
MsNH~I ~_N '~ ~ / HW,2. N2NCH2CH2NH®, MeON CI C wheyein Ms = CH3S02 20 15
N-[ 3-chl or o- 5 (4, 54di hydro 1 Himgdazol - 2-yl met hyI i - 2- net hyl phenyl ] net hane
sul f onani de hyarpc™ 56 e ‘ dl)fl\ramleO B,0. (°:5°

N- (3-chl oro- 5cya .
simlar to that des G P {4, ONFHB S0 105110

N-[ 3-(4,5-di hydro-1 H i m dazol - 2yl et hoxy) phenyl] nmet hanesul f onani de
hydrochl ori de fraqge) (3am nophenoxy)acetonifrile. EXAVPLE 5P

N-i 3- br onmo- 5- (4. §-di h%@dro 1 Himdazol -2 v nethyl~ 2-Tret hyl phenyl |

met hanesul f Gfa i B NEF / r wherein Ms = CH3S02
N- [ 3- br onp- 5- ( | hydr-e—t—H—-ri dazol -2 et hyl ) - 2~ net hyl phenyl ] net hane
25 sul fonani de hygfoch| oride (np 262. 4-% 8C) was prepared fromin a
manner similar to that described N-[%-chloro-5-(4,5-dihydro-1

H i m dazol - 2-yl net hyl ) - 2net hyl phenyl ] net hanesul f onam de hydrochl ori de

except that copper (11) brom de was used place of copper (I hlorid
12 NAY 2004 - |21 P pper (1) chloride. 30

1. Preparation of 2,4-dinitro-m-xylene

5 . 2,6-dinitro-m-xylene was prepared according to the methods described in us

4,564,640.

2. Preparation of 2,4-dimethyl-3-nitroaniline
A mixture of 2,6-dinitro-m-xylene (11.2 g) and 10% palladium on charcoal (620

10 mg) was stirred in triethylamine ( 36 mL) under an atmosphere of nitrogen and heated
to reflux. Formic acid ( 9.25 mL) was added dropwise to the above mixture with
vigorous stirring. After addition, the mixture was allowed to stir at reflux for an
additional 15 min, then cooled to room temperature. The reaction mixture was dilu ted
with ethy! acetate (100 mL) and filtered through celite. The filtrate was washed with

15 brine and dried over magnesium sulfate. Evaporation afforded 9.51 g as a yellow

\ solid.

3. Preparation of 2.4-dimethyl-3-nitrophenol

2,4-Dimethyl-3-nitroaniline (9.5 g) was heated in a solution of concentrated
20  sulfuric acid (15.5 mL) and water (57 mL) until solution took place, then cooled to
room temperature. Water (143 mL) was added and the mixture cooledto 0-5 °C. A
solution of sodium nitrite (4.03 g) in water (8 mL) was added dropwise to the above

solution and then allowed t o stir for an additional 15 min in the cold.

25 The above diazonium solution was added dropwise (via an ice-jacketed
addition funnel) to a hot (105-110°C) solution of concentrated sulfuric acid (60 mL)
and water (91 mL); the rate of addition was adjusted to maintain the temperature at
105-110°C. After addition, the mixture was heated for an additional 15 min. The



EXAMPLE 6 Preparation of 17 MAY 2[][]1,
N-j 3- (i m dazol i di n-2-ylideneam no) - 2-net hyl - phenyl | net hanesul fonam de 5
Rsa | CH3S02 ~ N\ / NN Rss Rss

N-[ 3- (i m dazol i di n-2-ylideneani no) - 2- met_hygl - phenyl ] - met hanesul f onami de 1.
Preparation of N-(_2-methyl-3-nitro-phenyl)-nethanesul fonam de and

N ( 3-am no- 2net hyl - phenyl ) - net hanesu LH3 pyr
CHBSO2N \  HBREHOMIMiGS 1o cpblBpe 4o {‘EF”E’%@‘%! sigh %?'éﬂl}%ag@@ﬁ%%ﬁgm Xt ur e
of 2-net hylof%twlbeaawmzagham FFBe (:&'ng%ealedtrama; harewasesnyith rfepthededrietd 20 25
(1.6 mL) in pyridine om Mal | | rod S

t enper at ureOV(?\/é?"‘\ﬁ"Sﬁ’t“(” W? edi %@e ma '\"7‘ ‘Haﬁﬂ%}%}%g éc"@a‘"‘%gregsé‘&ﬁ@@ The
resi due wasz{pdigfedurthwhiiy@he bhiornigemt dtrres (168 43 arckiaagde oland washed wi th
wat er and brine. After drying over sodiumsulfate and evaporation of the
sol vent , 5N- ( 2- Met hyI 3-ni tro-phenyl ) nmet hanesul f onam de (4 g) was obtai ned.

A mixture of B b B wm BCMrinigaRs bapesokpazel de (1.5 o) and
tin(l1) chl eyrae 0)_ 1 n ethano 15 and ethyl acetate (15
mL , from BilimdthyohendimeibRrRes lfO!gon M) was stlrred at room
tenperature over B iiEieox)Rs el difRtrgihhehyiimsaane-at ed

sodi um bi car bona e[gga Fu‘%@rﬁé ﬁg%ﬁd&% 3?' w?ure Ivvas% I t%!rh(]ad and _t he
filtrate vvas;,ulmmzahntgﬂ,> Wip 21 6n3r2d .83 R WBs Pr@.af%* iney siapigr mannsde thah Aeseribgs

sodi um § nd L ept ih
(3 amilo- BByl NIRRT ARG e g oo 2 0 dined. 12 vy
2004 - 122 n@thywrepwgmemame shifddafrde, reixdent dhe etranmgmatenal was 2,4-dimethyl-3-

yl i deneam no=- 2- ne PX henyI ] = met hanesuf | onam de H R34 CH3S021 ~ NHz R35
R36 H nltropheno M dbove:

EXAMPLE 2H
15 Preparation of N-[5-(4,5-dihydro-1H-imida zol-2-yimethoxy)-2.4-

dimethvlphenviimethanesulfonamide hydrochloride

HsCSON °\/£j
N
n ‘HCI
HaC CHa

N-[5-(4,5-dihydro-1 H-imidazol-2-yimethoxy)-2,4-dimethylphenyl]methanesulfonamide

20 hydrochloride
" K NHCOCH NHCOGCH,
CHg AcO CHaHN03+ S0, H __H,0+ H,80, ﬁ;/
— EOH, rcﬂux
ON
CHy

several steps - HSCSOZNt©i \/Cj
HoC Chy

25



i:PrOH/ 80 C HR34 CH3S021 ~ M / N R36

N-[ 3- (i m dazolidin-2-ylideneam no)-2-net hyl - phenyl ] - met hanesul f onanj ey 5B
10 15 20 = CH3, R35 and Ft36 = H) was prepared as foll ows:

2-Chl oro-2-imdazoline sulfate salt (0.5, prepared from 2-imndazoline

t hi one and chl orine gas according to the procedure reported by Trani, et
al., J. Heterocycl. Chem (1974) 1 ~ :257) was treated withl N NaOH
solution (10 nmL). 2-Chloro-2-imdazoline was quickly extracted with CHd z,

dri(gd over 1Ka%§ﬁﬁt{m6nfﬁi Nt(ermmﬁmmmlnﬁflbmlemﬁ ¢ h
N- ( 3- ami no-2- et hyl - phenyl ) net hanesul f on i
i sopropyl al cohdd 4(‘18‘3 Xan"mﬁ@%w?a% 9\% E‘M Yy P%tGéHL)‘ﬁ@3gc§&§ eg'dl

about . 5-6 mn; o¥Ed HAR a%lﬂeditdéﬁsfirowtfémp%mu:@nydzad;mhonhe(muomasmmm m) .
The m xture was then heated at reflux for 4 B @;b @llol vent was
‘6??“5 WitheD-3y

evapor at®ed.resaiies W@%ﬁ'é%ﬁiV%Hﬁ et grelayeepREd SogfR i ng wi th
ethyl acet X QR bridlo e riBpedilmDuithie. iE@patation bethdesi r ed
pr oduct (Oarél% ‘W&% &/Q'E recrr;/sta |11 2%3 from met hanoF to give pure
N-[3- (i mi dm&andaﬂo@yﬁﬂﬁéﬂaamm@)te@o%t hyl - phenyl ) - met hanesul f onami de, np
243- 244 C. EXAMPLE 6A Preparation of

N-[-3-im dazolidin-2-VlIideneam no}- phenyl ] rret hanesul fonam de 1.

Preparati org. olPrdNafa&rdmdf Noohdimathyi M) FQeEEAY

~(5-am no-2-neth S ted sulf id

N (3- ni t¥ o- phen ) ﬁtgf%% I u%?tgaﬁ%ér]nﬁ@% %Hn%@&l-qﬂ%) r%cr?g-cerlt?e? h?/lf u;r)lﬁgﬁlylé
- met hanesul f(qoaumdﬁay\moeeqameqmac@dalt bath toraﬁ(aeN @isiimethyinhenpiacetpssiee {Hed

igOKAiYI gogﬁg @c?d p?qr@tgilygggglsd%h &ra{ett%mhtahqﬁe ?e?m?etréltru% BloWR @ i fle 30

N-f3- (I mi darmémrelvvhsawrh B eARRE oo - thb el {hareaduitivesli bhe hawi. de

N-[ 3- (I m dazol i di n-2-yl i deneam no) - phenyl ] - net hanesul f onam de (R34, R35 and
R36 = H), rrp 229.1-229.6 C, was prepared in a simlar manner to that

descri bgd 5 aboveng 'Peé@ﬁ@ﬁfﬁhﬁur‘é waapduréd lrntﬁlcQQSOO g) with stirring and then

N- (5- Am no- 2-net hyl - p hen?/ rret hanesul fﬁ@ ?ﬁ% above hWF\%

Pr epar at i onegfacked with pthy #e3ale (Hhh- Bg gthyeas ﬁ’gf_af Wa? KPS %0

met hanesul erE'@ Blidleoder nﬁ’éd?%fu?f‘? s ateDf Evaporation afforded a crude material Wthh was

N ( 2- net hyl ni tro-!pheny] - net hanesul f onam

met hyl - phenfjash) cfwgmnﬁqgé@qmefi@ﬁasmca@nd eluted with e%y?acetate ﬂ'nexane a 1)%0 afford
9.64 g as a light yellow solid.

20
3. Preparation of 2.4-dimethyl-5-nitroaniline
A mixture of N-(2,4-dimethyi-5-nitrophenyl Jacetamide, water (24 mL),
concentrated sulfuric acid (12 mL), and ethanol ( 120 mL) was heated at reflux under
] an atmosphere of nitrogen for 4 hours. The ethanol was evaporated under reduced
25 pressure and the residue partitioned between ethyl acetate ( 250 mL) and brine (150

mL). The brine solution was reextracted with ethyl acetate. The combined ethyl

acetate extracts were then dried over magnesium sulfate. Evaporation afforded a
crude product which was flash chromatographed on silica and eluted with ethyl
acetate:hexane (1:4) to afford 4.63 g as a pale yellow solid.

30
4. Preparation of N-[5-(4,5-dihydro-1H-imidazol-2-yimethoxy)-2.,4-

dimethylphenylimethanesulfonamide hydrochloride
N-[5-(4,5-dihydro-1H-imidazol-2-yimethoxy)-2,4-
dimethylphenyllmethanesulfonamide hydrochloride, mp 219.7-219.9 °C, was prepared
35 in a similar manner to that described above for N-[6-chloro-3-(4,5-dihydro-1H-




N ( 2- net hyl - 5-ni tr o- phenyl ) - et hanesul f onam de and N-(5-am no-2-nethyl 15
phenyl ) - met hanesul f onami de were prepared in a manner sinmilar to thag MAY 2004
descri bed above in Exanple 6, part 1, using 2-nmethyl-5-nitroaniiine as
starting material. 2. Preparation of .90 -

N-[5- (i m dazolidin-2-Lrlideneam nol -2- met hY~~henyl] net hanesul f onam de 20

N-[5- (i mdazolidjn-2-ylidepearn - - Hz m de
(Rs4, Ras. Iniaso- Ry PR e Bl Bty RiEmbe AR SARATT, O
manner to thaferigdlesad 2, bermetbpivenitroahikisnipbre aboexcept the starting materi al
was N (5-am no-2-net hyl phenyl)-nmethanesul fonam de from above. 25 EXAMPLE
6C Preparation of N~2-chl oro-5-(imdazolidin-2~ylideneam no)~phenyl |

met hanesul f onam de hydrochloride 1. EXApRLBE®] on of _

(2 gt"pg;g-yF; Dreparatbn ol et g 4.5 A2 ARBa Db 2 uB Fo.6-

N- ( 2- chl or o- 5- ni t r o- phenyl ) gigeidypnesyistipapide ded@pblofieé 5- am no- 2-chl or o
phenyl ) - met hanesul f onam de were prepared in a manner simlar to that

descri bed above in Exanple 6, part 1, using 2-chioro-5-nitroaniline as
starting material. 35 12 MAY 7004 -c324 2. Preparatjon of N-[2-chloro-5-
i m dazol i di n-2-yl i deneam no) - phenyl | mgt hanesul f onam dg hydy ochl ori de

N-[ 2-chl oro-5- (i m dazol i di n-2-yl i deneam no) -Bhenyl ] - fet hangsul f onam de

hydrochl ori de (R34 =HH:R2ESQet 6 253. repared in a
simlar manner to that descri bed
tde

ove M Exanpl pt the starting
mat eri al was N (5am no-2-chl oro-p \::@)-//ﬂ/n%t hapgsui f onam-de from above.
n F1No) - 2- net hyl - phenyl |

EXAMPLE 6D 10 Preparation of
N-f5-chl oro-3-fi m dazol i di nl-\lé)i(
CO H 15 20 fBuONO CuCl z / CH3CN

met hanesul fonanide ." Qz ~

10 N,N—dimethyl-N'-[S-(4,5-dihydro-1 H-imidazol-2-yimethoxy)-2,6-dimethyl-
phenyl]sulfamide hydrochloride, mp 227.7-228.1 °C, was prepared in a similar manner
to that described above for N-[3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2,6-
dimethylphenyl] methane-sulfonamide, except the starting material was 3-amino-2,4-

dimethylphenoxy)acetonitrile from above and N,N-dimethylsulfamoy! chloride.

15
EXAMPLE 2J
Preparation of N-[5-(4.5-dihydro-1 H-imidazol-2ylmethoxy)-2-hydroxy-phenyi]-
methanesulfonamide hydrochloride
N
CHssozN”:Q/o\/(/ _]
N
| - HC
HO H
20 .
N-[5-(4,5-dihydro-1 H-imidazol-2ylmethoxy)-2-hydroxy-phenyl]—methanesulfonamlde
hydrochloride
O CN
= l/OH DMF = | ~
+ NaH + BrCH,CN >
HO X 2% Ho! N

25



(PhGbP(O N3 NE~/tBuOH 02 ~ NOZ CI CF3COzH s a rb 02 NOZ Ni-~ HI-6 1 S
theme QCC -" NC 25 12 MAY 2004 - 125 Schene Q H3 02N ~ NQ2 MR¥ 2682
H2 ~ N0O2 / Rs Snd 2 | EtOH 2H20 CH3 NazS204/ CH30HI H20 H2N ( ~) NO2 Rs R6 =
CH3, d, or Br HH3 | MC C-SCY2 ~ NO2 Ryr / Rs H H3 CHsS02 i NH2 Rs H
HN CHsSO02 ~ N H Exanple 6 / part 2 Rs

1. Preparation of (4-hydroxy-phenoxy)-acetonitrile

A suspension of 4.36 g of 60% sodium hydride in mineral oil (oil removed by
hexane washing) in 50 ml of N,N-dimethylformamide was cooled in an ice bath and
5 added to a solution of 10 g of hydrogquinone in 50 ml of N,N-dimethylformamide.
After the bubbling subsided, the mixture was heated to 70 °C for 3 hours and cooled
again in an ice bath. 12.0 g of bromoacetonitrile was added dropwise. After the
addition, the ice bath was removed and the mixture stirred at room temperature for 1
hour. The mixture was poured into ethyl acetate and ice water added. The mixture
10 was acidified with concentrated hydrochloric acid, washed with brine, dried (MgSO 4),
and evaporated to dryness. The residue was purified by silica gel chromatography
eluting with ethyl acetate/dichioromethane (3:97) and obtained 3.86 g of (4-hydroxy-

phenoxy)-acetonitrile as a yellow oil.

15 2. Preparation of (4-hydroxy-3-nitro-phenoxy)-acetonitrile

HO CH3NO, HO
55%

A solution of 7.5 g of (4-hydroxy-phenoxy)-acetonitrile dissolved in 60 mi of
20 nitromethane was cooled in an ice bath and 3.88 mi of 70% nitric acid was added
dropwise. After 45 minutes, the reaction mixture was poured into ethyl acetate,
washed with brine, dried (MgSQ4), and evaporated to dryness. The crude product
was purified by silica gel chromatography eluting with ethyl acetate/hexane (1:3) ,
giving 5.45 g of (4-hydroxy-3-nitro-phenoxy)-acetonitrile as a yellow solid, mp 113.1-
25 114.1°C

3. Preparation of (4-benzyloxy-3-nitro-phenoxy)-acetonitrile

Br
oaN:| /\j N K,C0, OaNe_ /\I _O._CN
S + —_—p )\)
HO X DMF Bro”

80%



1. Preparation of N-t-butyloxycarboyl-3,5-dinitro-4-nethylaniline A m xture
of 3,5-dinitro-p-toluic acid (20 g), diphenyl phosphoryl azide (29.2 %ﬂ Ylﬂ]ﬂlo
15 and triethyl amne (10.7 g, from Mallinckrodt) in tent-butyl al c]o ?‘
(200 nL) under nitrogen was heated at rebpux for 1 h r. The solvent was
evapor at ed under reduced pressure. The residue was partitioned between
ethyl acetate (300 N, HC hy 23 S5tV h e &tSftil | on was
washed with hal %%eégr}??ggﬁé;o Simo'gllugém&céiﬁg%f&%%gdorgﬂf?on, HZ)L N g%)gé um hydr oxi de
sol uti on ( 800nIN,N-dimethytonmehide,ci2.8rg ghpstassiurs whaftenate, Ine 580y obbRNZYas
evapor at ed, and .t he residue was.chr o] Miohg with
ethyl acet AIXPIAEVATLE "1@5‘3"“1“%"%'?% %ﬁ?ﬁbqg{ﬁ)p&g& Fné bk 1083 C&'J‘ ©

Nt - but y| oxyeiakdraperhatude, podied ihtocetrdyratbipteaniabhetbwitty wateg) washedmyitpt at i on of

4- et hyl - 3. 5-di ni tr o- pheny] anj. ne 20 m, %t f .

N-t - but I oSGEHFYBIYPXIEE, OGN WatED r‘ﬁ%%wgﬁ{)?}l %‘éap(of?tgd'ga}n e 5% and
trifl uor oageid-edsdkyBLABoFhnodgFasétbritritdast tarosoidt enper ature tar 15 min.
After evaporation of "the solvent under reduced pressure, the residue was
taken up in 12 MAY Z004 - 126 ethyl acetate (100 nlL), washed with

saturat ed 00k P BESRLPENAhE oS dHA RRy-pheddxgRAskt&igitk Sodi um chl ori de

sol ution, over nmagnesium sulfate. After evaporation of the
solvent , the residue was purified by flash colum chromat ography on silica
gel elutin i.th _acet gne :dyexane (1:3) tongive 4<ne | .&N5-dinitro 5
phenyl ani ng»(mz. z 73 Pr epargki dH2f NEALENL

5-chl oro-2-neth 3-di ni tro~benzererTo a mxdurg of t-butyl nitrite (1.65
g) and copm®io chloride (1.#dag) in aBedonitfile (40 nL, from

Mal I'i nckrodt) was added 4-net hyl 0% 5-dinitro-phenylamne 10 (2.1 g, from
above) pbrtionwi se over 5 min. 'I9he m xture was heated at 65 C for 10 mn
and cool ed to r omsvlutoper&® gri4-bendoxyr3knitrowhanexyaceionitidnedPbat deiyleN HCl

(200 m.) and dieth her .. 0 f gyar: t kod AYyer
was separ ataéﬁtaé‘?roaréla%ﬁ‘ég O\‘;\}'é ﬁ bCR{g-Ir—'IE{:? dgw%?@k\%ﬁ%é gﬁﬁ{ %%iréﬁ%r.“ t%?? 3‘%“(]{%?”@ over
magnesi um sil filre, poifleEmapsthtacomte fadtitisatolatexnsodirh bicadngteesalilidnpur i f i ed

by flash 15 col unn chromat ography on si,li gel i i etate
- hexane (5:9%pcted t}"’é‘:@l"élfrbetgﬁ@ﬁg@?’/eogﬁgm%@@5)1?@%’#%%{”:%\-&6%4@8%%m(dzg. gpg). 4.
Pr epar afj § onzofmifo @tbéHz9oRy-FREADKY)-Bearbrilrite apibghtbamwmeil. 20

5-Chl oro-2-nethyl -1, 3-di nitro-benzene (1.96 g, from above) was suspended in
nmet hanol (80 nL) and water (20 nmlL) under N 2. Sodiumdithionite {5.51 @)
was added porpipRWIRA @RI ox)-BIfaN@nethbiyiemybimetbamsubomemideur e f or
3h r. The reaction mxture was filtered and washed with net hanol. The
filtrate was then renoved under reduced pressure and the residue was
partitionedH

efoy| _aret@i8old50 ncHe5:NRd b neOUSNL) . The
organi c | ayer i ed Over_nmadgnesiumsul fate and evpporated to afford
5-chl oro-2-meth nitro- phen¥+rﬁgjene 1.45 g). \P}@par ation of
N-[ 5-chl or oB8o~ i azol i di n- 2-yl | deneam no) - Bnet hyt’- phenyl L

met hanesul f onam de 30 47%
N- [ 5- chipgr o- 3- (i m dazoi i di n-2-yl i deneami no) - 2- met hyl - phenyl J

A solution of 5.9 g of (3-amino-4-benzyloxy-phenoxy)-acetonitrile and 24 mi of
pyridine was cooled in an ice bath and treated at a dropwise rate with 3.46 g of
methanesulfonyl chloride and stirred for 1 hour. The mixture was treated with 5 mi of
water, removed the ice bath, and stirred at room temperature for 30 minutes. The

25 mixture was poured into ethyl acetate, ice added, acidified with concentrated
hydrochloric acid, washed with brine, dried (MgSO0.,), and evaporated. The residue
was purified on silica gel eluting with ethyl acetate/hexane (2:5) and obtained 3.57 g

of N-(2-benzyloxy-5-cyanomethoxy-phenyl)-methanesulfonamide as a cream solid.

30



met hanesul fonanmi de (R34= CH3, R3$ = H, Raft = Cl), 230.5-233C, was prepared

ina simlar manner to that described above in Exanple 6, except it

starting material was 5-chloro-2-nmethyl-3-nitro-phenyl am ne fromgh@v 2[][]!‘35

12 MAY 2004 - 127 EXAMPLE 6E Preparatiamsof N L5-brono- 3-

Hn dazo![! di n-fz-gl ibdenearzn' nol - 2- met hyphenyl ,] _ net hanesul fonam de 5 1.
eparation o -brono-2-nethyl -1, 3-dinitro-be ~

H2S04/ H20 80 C CH3 02N~~ N02y~J Br To a mxwrgzg?e oS 02N 02 o KBros

2- met hyl - 1,63- Rliephiation loé Nzlereneyloxgs-(4hditydio-tHrimidezel2-gimettoxykokenvilur i c

aci d-wat er élgo m_]f at 8!0 C was added pot assi um bromate (10.1 Q)

portionw s m h r. The mxture was stirred at 80 C for an

additional 2 h r and cooled to roomtenperature. The m xture vvas po

into 500 g CleSs®@N ractid witpknaliamity|  EHERNRQOA, t er

| ayer was washed Wodl um hicarhonate,.sol uti on(—‘( br| and
dried over nagnesiu ate. After,gvaporation of th t he, W esi due
was purified byBﬁpash coI umm chr omat o raphy on sil i &8 gel el ut| ng w t h

ethyl acetate :hexane (4:96) to affolPd*S- bronp- 2- net hyl -1, 3di ni tro- benzen
e
(5.3 9. 2 Preparatlon of 5-brono-24Het hyl -3-nitro- phenyl am ne 20 This

conpoundswas pr eﬂgﬁﬁﬂ%h Bt ?4%W%§hy$érf§‘dlé’fﬁm%0n bOatl oﬂmneb%t @loteden Branpl e
6D using the 5-br di ni tro-benzene L%) pre above.
25 3. Pr epalcabatimarmfa BDluthﬂ of 12 4 ml of 2M trimethylaluminu ln tolueéne wab Slow y

15-bromo-3- | g d(.jaﬁw%l itdbAhAnad 1eARNEE AR the nigRidstirtediieBom tempdranes trflonam d

e
N- [ 5- br onp- BeL(ri i ok iofl 7323 of N-(Reherayl oxi)5-pvane el oX s RERADY)] net hanesul f onani

de) (R- = Fhapgsql@g?mﬁ arid B bt o Iu%ﬁér vﬁ&jx@%te%@ntﬁ"@% BHEPBsRPlek Bnd

simlar manfg scribed a , except the starting
mat er i aljowasedied (ONZE 2 forl hjbur3- ﬁhenmxtprmwyas amlﬁétor oo tappeaturgodiluted

with dichloromethane, and the excess reagent was decomposed with methanol,
filtered through a Celite pad, and evaporated to dryness. The residue was purified by
silica gel chromatography eluting with ethyl acetate/methanol/isopropyl amine
(96:2:2), giving 1.43 g of N-[2-benzyloxy-5-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-

15 phenyll-methanesuifonamide as a white solid.

7. Preparation of N-[5-(4,5-dihydro-1 H-imidazol-2-vimethoxy)-2-hydroxy-phenyl}-

methanesulfonamide

N Pearlman’s catalyst N
) CHaS02NHe_~ O~ A j CHaSONH_~_ O~ A j

[ T ] IS
. ) HCO,NH,4 o N )

BnO
MeOH
20 59%

A solution of 900 mg of N-[2-benzyloxy-5-(4,5-dihydro-1 H-imidazol-2-
ylmethoxy)-phenyl]-methanesulfonamide in 40 mi of methanol was treated with 800
mg of ammonium formate and 450 mg of Peariman’s catalyst (20% Pd) and heated to

reflux for 2 hours. The reaction mixture was cooled to room temperature, the catalyst

mp 202.5-202.9° C

25 filtered off, and the mixture evaporated to dryness. The mixture was purified by silica
gel chromatography eluting with ethyl acetate/methanol/isopropyl amine (85:10:5) ,
giving 404 mg of free base which was converted to the salt, N-[5-(4,5-dihydro-1H-




12 MAY 2004 - 128 EXAMPLE 6F Preparation of

N-[ 3- (i m dazol i di n-2-yl i deneam no) - 2, 5- di net hyl - phenyl net hanesul f??%rﬂ (1@‘5
CH3 ~NH2 CH3 H2SO0 q/H20 EtOH CH3 H HNO3 /~ N~CH3 02N ~ NO~ CH3 NH2

t BUONO' DMF NO2 65 C 1. Preparation of N-_(g3,.5-di methyl -phenyl -acetamnm de CH3
02N i NO2 CH3 Acetic anhydride (9.2 g) was added cautiously to

2, 5-di met hyl a EsStal 11 zed on
cooling to P"b({]% g%}ﬁé"rj‘g?% @“V‘Fﬁ"%y@?ﬂmt&” a@;@ﬁ@ggﬁd&g{ gldﬁtglecgato gfford
12.6 g of tdpe.slesppéd.product. 2. Preparation of N-(3,6-dinethyl-

2. 4-di nitro-phenyl)-acetam de Fum ng nitric acid (90 nL) was cooled in an
ice bath, and N-(2,5-di nethyl 15 20 phenyl}-acetam de (11.2 g, from above)
was added portionw se over 30 mn. EAMPKEKe was al | owed to stlr in the
cold for an addi t| onal

during 3D nin. ErgRaray 00

After the ice melted the m Xfrmftlﬁaﬁé@ﬁlfcfﬂakﬁl@éﬁ\dirwﬂbrtdee I i ght yeI | ow product
was washed with water. After drying at 80 C under vacuum

N (3, 6-di net hyl -2. 4-di ni trophenyl )-acetam de (15.5 g) was obtained. 3.
Preparation of 3, 6-dinethyl-2.4-dinitro-phenylanige A m xture of

N- (3, 6-di nethyl -2.4-dinitrogp w -a tambde 4.4 g , from above),
concentrated sulfuric acid (1 3 nd et hanol (150 ni) was
25 heated at reflux for 24 hr. The [gre pltatedl pravtuct was filtered,
washed with little CH3 H Ac20 /~N~CH3X~ ' | O CH3! et hanol and dried to
afford 3, 6-di net hyl -2. 4-di nitro-phenylgm ne (10.3 g).

) N-[5-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-s-chloro-phenyl]-methanesulfonamide
10 hydrochloride

1. Preparation of (3,5-dinitrophenoxy)-acetonitrile

O2N~_~_-OH K,CO3 ON A oA\
L) cmomer ———= [
2-butanone ‘
N02 62% NO3
15 3,5-Dinitrophenol (15.0 g) and 10.75 g of bromoacetonitrile were dissolved in

85 m! of 2-butanone and the solution was treated with 33.78 g of potassium
carbonate. The heterogenous mixture was stirred and heated at 70 °C for 5 hours,
j cooled to room temperature, poured into ethyl acetate, washed with water, dried over
magnesium sulfate, and evaporated. The residue was purified by silica gel
20 chromatography eluting with dichloromethane/hexane (3:1) to give 11.24 g of (3,5-

dinitrophenoxy)-acetonitrile as a light yellow solid.

2. Preparation of (3-amino-5-nitro-phenoxy)-acetonitrile

0] CN OoN O CN
OQN\/\/ Fe 2 \[j/ g
——eee—
‘\) HoAc
N02 32% Hop

25



12 MAY 2004 - 129 4. Preparation of 2,5-dinmethVl-1.3-dinitro-benzene T

. . . ’ . B O a
sol ution of t-butyl nitrite (t-BuONO) (7.32 g) in dinmethyl fornmafi]daY(0F)
(50 m, from Mallinckrodt) at 65C was added dropwi se a sol ution of
3,6-dinmethyl 5 2.4-dinitro-phenylanmine (89.g, fromabove) in DV (50 ni)
\?v;;l png) 13 mg Therqm xture was heated at 65 C for 15 mn and the sol vent

ved un HESR nitfidQ15.8Y) Hee diRBIBAIH 180 ween
di chl or onet hane%{ 5(5@ nﬁé%anggﬁsﬁ%% snét uﬁat gg’)sodl um (\:lﬁlatl)rl doemns]gﬁﬁ?ﬂn The
guh f 2|r o(rj orreblb@ﬂtmcscnlagggomQMH;oma@M@f added. ddeirixeravanaliredand pealediSodi um
i de sol y mL f 0

evapor at i oﬁocfft' Wgﬁ%gg8?‘9@ﬁ%m'ctr%%°q9}é§?dﬂ %’\Afa@%trﬂgﬁgﬁ)gg:ﬁﬁgié}j caﬁlusgrgﬁgtﬁ;ne
(250 nl) amduRasHednikiur®wes caolstty toocolemperatsiel, pewred éity lCGBVQI@i,ﬁbefﬁPth

di chl or onet hane gave
gr gpglr atd g@ngﬁhQS@lddPﬂﬁvﬁaisg‘g #Wr%hﬁﬁgh{#et ﬁ?ﬁ%g\i%qnggr{egwﬁsmate
met n
benzens (1 O v ot o8 L 1.0t b “"'Mi'éd?’aﬁzcgt n

Exanpl e 6D4?0|UG‘” eeineayvih P apetate ‘39“’? 2!7(%91&3 gcﬁnﬂn%s rF neam
-2.5-di met %gfoplgmg as%q,qu\p,lggr@sul fonam de

N-(3- (i mdazo | i deneam no) - 2, 5- di net hyl - 1
phenyl ] - met hanesul f onam de
(R34 and R35 = CH3, R36 = H), 232.2-233.4 C, vvas prepared in a simlar

manner to :éﬁwdescrl{a ve in Exarrpd)ém 6 XCORt tdhe starting material

was 2, 5-di phen{Aveine from 3 ove 25 EXAVMPLE 6G Pr
e
of N-f5-(imdaz I|dn2KI 2, 3- di yl - phenyl | paration
me\t hanesul f onam N H cH3s@EH3EN~N \ | HNJ 30 C Hg 12 NMAY 2004
) NH, ) CuCly Cl
10 55%

3. Preparation of (3-chioro-5-nitro-phenoxy)-acetonitrile
A dark suspension of 9.05 g of copper (ll) chloride in 100 m! of acetonitrile and

10 ml of tert-butyl nitrite was stirred and heated to 60 °C. To this mixture was added a
15 solution of 10.84 g of (3-amino-5-nitro-phenoxy)-acetonitrile in 100 ml of acetonitrile.
After 15 minutes at 60°C, the solvent was evaporated, water added, and the mixture
extracted twice with ethyl acetate, dried (MgSO 4), and evaporated. The residue was
purified by silica gel chromatography eluting with dichloromethane and giving .89 g

of (8-chloro-5-nitro-phenoxy)-acetonitrile as a cream solid.

20
4. Preparation of (3-amino-5-chloro-phenoxy)-acetonitrile
ON O CN
2 \/\I/ ~~ SnCl, ‘H,0 HaN\ A~ O~ N
N o
] EtOAc \|
Cl 63% Cl
25 A warm solution of 8.23 g of (3-chloro-5-nitro-phenoxy)-acetonitrile in 150 ml

of ethyl acetate was treated with 34.9 g of tin (1) chloride dihydrate and the solution
was heated at 70°C for 2 hours. The reaction mixture was cooled to room
temperature, diluted with ethyl acetate, basified with saturated sodium bicarbonate

solution, extracted twice with ethyl acetate, dried (MgSO 4), and gvaporated to
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N-[ 5- (i m dazol i di n-2-ylideneam no) -2, 3-di net hyl - phenyl ] - net hanesul BN a#lie
N H2 CH3 CH3 HzS04/ H20 H/ N'CH3 Ac2 T~ I~0 O CH3 CH3 NO2 / NH2 CHg \ NO2
CH3 NO2 | MsCl CH3 ~ NH2 Pyridine CH3 N K./ ( CH3 ~ NSO2CH3 CHg H NO2 HNO3
/ NCH3 >1 CH3 ~ NO- CHg NO2 | Fe / HOAc CH3 ~ NO2 CH3 tBuONO ! DWMF s 65C

NO2 / ( H2
N (3, 4 dif et RS oYY st p oy By S ezl othargy yoimp e o 16 S0
phenyl acet mtme/hexmedeﬁ@ﬁmyis s@y@wt@ndlot)t&uﬂqdmg@ﬁ{%@ﬂ@ﬁcﬁ ghlorodi et hyl - 3, 5

di ni trobenz red in nner simlar to that descri bed above in
Example 6 P emox raéﬁg%@ﬂ% ?rei'%f?ﬁ?'net hyl - 5- ni t r o- phenyl ani ne 10 15

1, 2-Dimet hyl - 3, 5-di nitrobenzene (2.5 g , prepared as described in the above
5 5. Preparation of N-[5-(4.5-dihydro-1H-imidazol-2-yimethoxy)-3-chloro-phenyl]-

methanesulfonamide hydrochloride

%
HaNe o~ O~_-CN CHgSOaNFL__~_ o\/< J
. —_—— —— S r'1 - Ha
| |
Cl Cl

N-[5-(4,5-dihydro-1H-imidazol-2-ylmethoxy)-3-chioro-phenyl]-
10 methanesulfonamide hydrochloride, mp 176.5-180.5 °C, was prepared in a similar

manner to Example 1, except starting with (3-amino-5-chloro-phenoxy)-acetonitrile.

EXAMPLE 2L
Preparation of N-[3-(4.5-dihydro-1 H-imidazol-2vimethoxy)-5-fluoro-phenyl]-

15 methanesulfonamide hydrochloride

CHaSOgN O\/<
N . HCl
H

N-[3-(4,5-dihydro-1 H-imidazol-2ylmethoxy)-5-fluoro-phenyl}-
methanesulfonamide hydrochloride, mp 203.2-204.2 °C, was prepared in a similar
20 manner to Example 1, except starting with 3-fluoro-5-nitro-phenol which was prepared

according to Degiorgi, et al., Bull. Soc. Chim. Fr. (1937) 1636.

EXAMPLE 2M
N-[3-(4,5-dihydro-1 H-imidazol-2-vimethoxy)-5-methyl-phenyl]-methanesulfonamide

25 hydrochloride




under N2 and heated to reflux. The heat source was renoved and iro

g) was added all at once. After the initial vigorous reaction , the mxture
was heated at reflux for 10 min and then gooled to roomtenperature. The
reaction mxture was filtered through a celite pad and washed with ethyl
acetate. The filtrate was evaporated under reducgd pressure. The residue
was di ssol ved in ethyl acet%ll_le%@gl refllteéed t ogygh a celite pad and then
washed with saturated sodi umi'8i ¢ar begrat eys0 nd hal f-saturated sodium
chloride solution. After drying over ghesi um ﬂ e and evaporation of
the solvent, 2,3-dinethyl-5-nitro-phexsytam ne (1H41 {j was obt ai ned.

12MAY 2004 - 131 2. Prepar ation of
N-f5- (i m dazol i di n-2-yl i deneani nol - 2. ¥4 et hyl - phenyl | net hanesul f onami de
N-j 5- (i mdazolidin-2-yli deneam' no) - 2, 3-di met hyl - phenyl ] - met hanesul f onam de
5 (R34 = H R35 and R36 = np 253 6- 255. 2C, was prepared in a simlar
manner to that d A b n@f-arting materi al
was 2, 3-di net hyl - %l%rgo a@@Yﬁg%ﬁgE&l%lh}%é&%gg?ﬁ%& LE %}I:I 10 Preparation
of N-[5-(i rrnelﬁnaoesldﬁona@dﬁlhydmﬁaﬁ'ﬁﬁonp@oﬁ@r?fpfﬁ_lCpWé%?quaFFé’t‘HérFé@ 'f onani de
1. Preparation of % [ ori¥ieh #Wds 10% Pd/ C /
t ~/ EtC]—ITgml?r %txgrrnglea’#"eggéﬂé nit gﬁ@?u@ﬁgw@nﬂgg%ﬁ 6 mol ) (prepared
from p-t 8l uprdparedaccoritigig Neull@,raf@édﬁhém_ﬁés&*r&&?éd_l 8Bxanmpl e 6F) and 10%
Pd/C (1.65 g, 1.56 mmol) in 50 nL of absol ute ethanol was hydrogenated
under a bal l oon of hydrogen gas for 20 hr. The m xture was filtered
(Whatman G-/ F) and the ethanol was ZEXAMRDESN at reduced pressure to give

an; anber oil which was used i i gtely, jn.the next . s 2 ration of
1- N- et hanes M@MM%W@OMQH Lrﬁ'ég%” ﬁz\ullﬂgv
CHsSO02N~ ~ NH2 J ' | pyrmhéthighdnyAmethenesuberttinaide hedrothierde (about 1.71 g,

1.53 mmol ) was dissolved In pyridine 35 m.) and the resultant sol ution
was coolléd 1oPrenara S-RINGA-Gpore-p- . 1.32 mol, Aldrich) was added

dropwi se and t heTheagileol@sn ot 3-anmtb-b@resar (BOtg) in enimd&vcﬁmpeemamwlfombt er
stirring 14 hr, the solvent was renove uced. pressure. Ixture
was di | ut edaoift(BObm)easasged,N- P@@@éﬁcw'mﬁ%{ﬁﬁ% 3}%{?&%"’" F‘ﬂ%‘é”@i?‘r’%'c s were
12 MAY Q0045 ? 13fhin, ReL Gy (HEre8ionaBfpe RIGB Betvpdedi 0 andyi2r€ B Ukepfal  an
orange-red so rll‘he crude product was preadsorbed onto Si 0% wi t h et hanol

and chr amat ogcplmg}t@m ('Em)d@fk mixture was allowed to stir overnight and warm to room
15 temperature. It was then added to 1000 ml| water with stirring (final temperature
approx. 51°C). Concentrated ammonium hydroxide (370 ml) was added with stirring,
keeping the temperature between 50 and 60°C by use of a cooling bath. The product
crystallized out near the end of the addition at 50-53°C. The product slurry was
cooled to ice bath temperature and held for 1 h. The product, isolated in 70.5% yield

schene) was dissolved in glacial acetic acid (25 niL, from Malli nckﬂ]??i@\} f@ﬂ['

b 3

9}

20 by filtration, washing with ice water, and drying in vacuo at 50 °C, was 98.44% pure
by area-normalized HPLC with correction for relative response factors. It contained
only 0.8% of the 6-chloro isomer and 0.68% of the 4 6-dichloro impurity.
Recrystallization from isopropanol-water with charcoal treatment gave, in 94%
recovery, purified product that was 99.67% pure by HPLC (mp 143-144°C).

25
2. Preparation of (2-methyl-3-amino-4-chlorophenoxy)acetonitrile

Me

o
HzN\/l\ JOH o ~en HZN\I)\ o
) -

o 7 KOtBu, THF, DMF ¢p” %

CN




Si 02, 45% et hyl acetate/ hexane) to give 0.41 of product (Me = CH
Preparation of N-f5-(imdazolidin-2-yli deneam’gnoz-g- nmet hyl (phenyl L .83
me'E ha?esul f onam de 17 MAY 2004
N-[5- (i m dazol i di n-2-yl i deneam no) - 3- ret byl - phenyl ] - met hanesul f onam de (R34
= H R35 =H R36 = CH3), np 54-77C, was prepared in a simlar nmanner tg)

t hat descri bed above in Exanple 6, except the starting material was 1-N 10
met hanesul f onam do- 3- am no- 5- net hyl benzene. EXAMPLE 61 Preparation of N

5-i mi dazol i d| n 2R>yei soletieacfi potgssBnTiergruoxidee (PP Chdh ekt 4 bnani de 15

N- [ 5- I i da n%‘f gé éjggpﬁh df?r?e}trp])ﬁfo?lmarﬂrd% nggéé iR} e haossud #eaisle. np

232. 9-233. a si "ar nmanner descri bed above in
Exanpl e 6H,of emnb 4t drgorstoacrbal g1 cnagaem the same sblvent systeml (20-plleat\d féifedi ani ne.

L e T Sl Btk ABFSbbal 25 il SB5R, 28T oy
N-[5-imda hh&h@m?rméymge@w@pm 164netehab(ydf<pihmmwl Neditletihy§stmamidafi e,
219. 3-219. éxw prepar e | ar manner to q\t des L g ve |n
Exanpl e 6HMigxkagpslowvlyadsediq Vﬁ@’hﬁﬁ?’éﬁj‘? splutRLs %e%”%{hﬁ ?TBergnulrsgf r@%

EXAMPLE 6K %%@pﬁfh@tréﬁﬂtaﬁf sIDFPwhEsiREPlor dlhnaﬂwb(bh geinert analysis indicated
- 5-1 sopr opy henyl nethanesulfona

N[ 3-1 M daRomReia EagPnddneATHIRGY KIS %5%@99”92’ BRLYRS] todtgne (100 mL) and
phenyl ] Ot Sﬁé&??@bﬁ%”&%the%ug&k She32yad dxtratie8 withe su @l dortion «fi mi | ar

manner escri‘bed above I n Exanple 6H, except starting mate I
was 5-i soprolpghe.2 Thecaybined grafnigstwese paghedwith I‘:‘W@a'?g%tqﬁré’ﬁﬁgatlonrl)?

:\ggs (1 Hidazoli- 41/ ARBH quxélll ey lhiRtyade skl anapraguct wed thdaIZ004 -
carried directly into the next step without purification. Alternatively, the product could
be recrystallized from a mixture of toluene and cyclohexane to give a pale tan

15 crystalline solid (>98% pure by HPLC).

3. Preparation of N-(G-ch|oro-3—cvanomethoxv-2—methvlphenvl)-methanesulfonamide

Me
HZN\)\/O\/CN MsCl, py MSHN\)\/ SN

| =

To a solution of crude (2-methyl-3-amino-4-chlorophenoxy)acetonitrile (11.53
g) in toluene (PhMe) (60 mL) was added methanesulfonyl chioride (MsCl) (4.5 mL,
6.7 g) and the resultant solution was warmed to 35-40°C. Pyridine (py) (4.7 mL, 4.6

20

g) was then added slowly over 2 h. The resultant mixture was permitted to cool to
25 ambient temperture and stirred for 24 h. The crude product mixture was then
partitioned between 1N hydrochloric acid (100 mL), and a mixture of ethyl acetate
(300 mL) and tetrahydrofuran (100 mL). The organic phase was washed with water,
then concentrated to ca. 200 mL, leading to crystallization of the desired product.
The white crystalline product was collected, rinsed with toluene, and dried to afford
30 10.40 g (65.1% yield) of N-(6-chloro-3-cyanomethoxy-2-methylphenyl)-
methanesulfonamide (>97% pure by HPLC). This material could optionally be

recrystallized from isopropanol.



HN CH3S02 ~ O N-(3-(1 Himdazol - 4-yl net hoxy) - phenyl ] net hanesulf%mYd@pN’\
NTrd T~-N* N --CH~-OHNO~ OHDEAD/ Ph3P ~Tr H2 O~ O >/ IO—|
/| EtCAc N HN Tr ~Tr H2 ~ O~~ ~ CH3S02 ~ O MsCl/Pyr HN"' 1IN HO ' CH3S02
~ O CH3CN 1. Preparation of 4-(3-vitro-psenoxynmethyl -1-triyl-1 Himdazole
To a solution of diethyl azodicarboxylate (2.1 nL) in tetrahydrofuran (THF)
(40 10 15 nL) was added (1-trityl-1Hi m dazol e-4-yl)nethanol (2.23 g,
prepared as described in J. Med. Chem (1977) 20 721 ) and 3-nitrophenol (2
g). To thig mHxt : pidazob2-yI-MemoRY)-4-r i phenyl
phosphi ne . on mxture was stirred at room
t enper at ur gaEiNap , Mics % he sol vent the residue was
chromat ogr aphed on silica geI eI uti ng vvlth et hyl acetate: hexane (40 60) to
i solate 4-(3-vitro-phenoxynmethyl)-21-trityl-1 Him zole (2y
Preparation of 3-(1-trig®l Him dazol-4- yI rreth oxy) p eny Ia ne A m xt ure of
4-(3-vitro- phenomgm@ %/ ri (w \l/% ove) and

h ate

| 0% Pd/ C (0.18 g) in )andehanI(SO
hydr ogenated at 1 at gﬁg@re over ni gl’iﬂgc he re xture was flltered

t hrough a 12 MAY @004 134 celite pad and e filtrate was evaporat ed
under reduced pressure. The residue was purified by flash colum

chromat ography on silica gel eluting with ethyl acetate: hexane (40:60) to
afford 3-(1-trity|-1H—inidazol-4-y|nethoxy)phenylanine (0.6 g. 5 3.

Preparation of Me
N-t3J1-trityl-1H i m dazol - 4 yl “Ft hoxy) nﬁnyl pt ha)nesu _f’>am de A m xture
of 3-(1-trityi-1 H-ITT}] thoxy? ; ne , from above)
and net hanesul fonyl ¢ IrféOBrrL) in py ne(12 n'ﬁFlwas stirred at
room tenperature overni g Pyri di ne wasciremns¥ed under reduced pressure.
The residue 10 was d@sﬂ%z@rﬁﬂ%@hl or onet hane and washed wth water and
brine. After dryl ng over SOdI um sul fate and evaporation of the sol vent,
N-[3-(1-trityl-1 Hinmidazol-4 ~a ylnethoxy)-phenyl]nmet hanesul forqa}m de (0 7
g) was obt ai ned. Gésed?jse@aﬂfgeh@hlooﬂewaeibubmed through a suspension of of N-

H i m dazol - 4- yl met hox I etk f
N L3 (1o tr eyporRTaROne P T U ey e REarRe 1 Dot ks %a g,

from above) d@ﬂ@r&né\hh@ gr()daoﬁﬂ;)anuretmt @b k) fos 5(mip (teL3atyiatiordt keePEy 188 r oom

tenperature overnig he sol vent sirdr ought
to basi dOprn%atyéﬁ *Eﬁ‘a‘f’éé %o%ﬁ%éﬁsﬂr}\?@ﬁ g{rﬁ \Sgs gtgfeuot %}garqwérﬂg&ﬁ?%urre was

extract ed ity flighheLATRLHRRe MasRathtuirbiiator st hyrtbchioride PEERItE®S: sodi um
sul fate.

er evaporation of the solvent, the r o) raphed
on silica g&b(ceﬂahwdr@eﬂi@!?"ﬁ*ét%ér?&rge@cfm menrleﬁ%tlog@’e%gﬁ W/r&%rc%t?gnet hane
(7:93) to giy&hk dgmrg;twlgg bdsmgnef'eq) d.gscwemmmbaywdxpo@nynnpweﬂwa(ﬁ%gwf ohian de.
Thi's was convert e | f ethylene diamine ( 4mL
H i m dazol - $owﬂlﬂewaéi%ﬂ§ﬂ?@ﬁ3ﬂvfrrrﬁ RheAFYEIRAR VoK SI Bt e salt, 1%)8 180C
by t reat {Ng ;WM lhahoMa@XAl) keifidithk RerBbdigiure below 25°C. The desired product salt

began to spontaneously precipitate from the reaction mixture within 5 min. After 1 h,

the solvent was replaced by a 4.1 mixture of isopropanol and water (100 mL) via
distillation. After concentrating the mixture to ca. 90 mL, the resultant slurry was
cooled, and the crystalline product was collected. After rinsing with isopropanol, the

20 solid was dried to provide 8.69 g of N-[6-chloro-3-(4,5-dihydro-1 -H-imidazol-2-y}-
methoxy)-2-methylphenyl]-methanesuIfonamide hydrochloride (68.3% Yield, 98.6%
pure by HPLC). This material may optionally be recrystallized from 4:1

isopropanol/water.

25




25 EXAMPLE 8 Preparation of

N-[ 2- met hyl - 3- (oxazol i di n-2-vl i deneani no) - phenyl | met hanesul f onani ¢ MAY 2004
CH-SO2 / M "N J 30 :

N-[ 2- net hyl - 3- (oxazol i di n-2-yl i deneam g%)oophenyl ) - met hanesul f onam de 12
MAY 2004 - 135 HH3 Cl CHSOIl NH~ NCOHH3 ~C a2/ z ~ CH3S0z / HNw
HCH3 HKF-M203 ' CH3SO0z | / N CH3 . ,qug m xture of

N- ( 3- am no- 2- net hyl - phenyl ) - net hane de (1.5 g, from Exanple 6, part
1) in THF PRQMiontaN-adedinddatl-anassthyil-csoeianateey | Dethantsulisnainidaw se at
OC. The reaction mxture was slowy warnmed to roomtenperature and stirred
overnight. The precipitate was filtered, rinsed wth THF , and dried to
give N {3-[3-(2-chloro-ethyl)-urei %pJ- 2o et hyl Hphenyl } - met hanesul f onam de
(1.8 g). To the above compound (1.4 g) | n acet Ohitl‘i le (100 nL) was added

pot assi um fl uoride (40 w . % offHa$ X3-5~g)y. The m xture was heated at
80 Cfor 8 hr and filtered, 10 washe vm'lh | . The filtrate was
~evapor at ed under reduced pressure. Th i due was purified by flash

chromat ography on silica gel eluting with nmethanol:dichioronethane (5:95)
to afforsd N-[2-nethyl-3-(oxazolidin-2-ylidenean no)

phenyl ] - met hanesul f onam de. Thi s converted to I lt. (0.5 g), np
124 140C in a mahife@Hsimidaza-4igmethy -Za@é}t}ﬁrp@gay'i{%%%ﬁ%ﬁ@gﬁ‘{) % 7, part 4.
15 EXAMPLE 9 Preparation of N, N-dimethyl-N-f3- 4.5-di hydro-1

H-i m dazol - 2- vl met hoxy) phenyl] sul fam de hydrochloride N O- ,N ~ O- ~N CH3~
~~Ho ~r CH3 GCHs : ®

DMF  ON
ON A" +NaCN + Nal 7~ cN

] ) - g

10 1-Chloromethyl-2-methyl-3-nitro-benzene (25g) was dissolved in 125 ml of
N,N-dimethylformamide. To this mixture was added 10.89 g of sodium cyanide
(Mallinckrodt, Paris, Kentucky) and 0.4 g of sodium iodide (Mallinckrodt) and the
heterogeneous mixture was heated to 80 °C for 21 hr. The reaction mixture was
cooled to room temperature, poured into ether, washed several times with water,

15 dried, and evaporated. The residue was purified by flash chromatography on silica
gel eluting with dichloromethane, giving 16.83 g of (2-methyl-3-nitro-phenyl)-

acetonitrile as a cream solid.

CHa CHa
10% Pd/C
OzN\/’\/\CN ____0______> HoN /\/\CN

U " U

(2-Methyl-3-nitro-phenyl)-acetonitrile (16.69g ) was dissolved in 400 ml of ethyl

20

acetate and 0.83g of 10% palladium on carbon (Degussa type) was added; and the
reaction mixture was placed under 50 Ib/in? of hydrogen on the Parr shaker for 4 hr.
The catalyst was filtered off ; the solvent was evaporated ; and the residue was

25 purified by flash chromatography on silica gel eluting with ethyl acetate :hexane (2:3),

yielding 11.1g of (3-amino-2-methyl-phenyl)-acetonitrile as a white solid.



IZ—IE)' N, Sl-di Im::tzhyl -N -[3-(4,5-di hydro-1
i m dazol - 2-yi net hoxy) phenyl ] - sul fam de hydrochl ori de 12 NAY 200
H2 ~. O-CN (CH3) 2NSO-CI CH3\ O~-S ~N ~ O~CNIy "' No I THF I / CH3 N]ZY(I;xugnpll'e?,?
H---,-_--r~0~~NOCB-N-OI \ HGCRB J[ 1Preparation of
(N3N<:a(r]1|1l gltoﬂyl -N 3(3-c%lan_orre_t Ihox%/phenl )-sulfanmi de To a sol ution of
- enoxy)-acetonitrile (1.5 g , fromExanple 1 5trie 1
Ei?orz)\?vl gﬂé) oi/rqr-; TTS _ m_)tvvas added dig)fer}dri%l sulfgprmyl c P%ri de (z@ ";T)ne
n. er st mGHa t
sol vent was ("a\lv\ ora@‘&é}ﬁ\ﬂ f*h@l%s@%egue was%art?t@?n;ﬁ\d b {A\Z:e hr. the
di chl or onet hane Qnd wat er. The organic | ayer was was ith 5% H Cl
sol ution and dried over magnesium sulfate. After evaporation of the
sol vent, the residue was purified by flash 1O chromatography on silica gel
eluting with ethyl acetate :dichloronethane 10: 90) to giyve
N, N-di met hyl - N - (BAmjrerymetthybriyeérapeionstilef(d i o e digsolfed m 80 B Qhar at i on
of N. N-dimethvl-N=L~4 5 g\kﬁ\&r Qsctlin Fniidd GAR Ura2ry3Bthemar eriiemy | |
sul fani de HpdiP8EnI 19 P05 RENCG rrephgllé-gl\p-FB-nM, 5.1 hydr o- 1
H i ni dazel - hatidebaoaydaherhd fkasiohfrainiudewhay devevedirpmdhe igg beand 8edc, was

prepared from N N di nethyl-N (3 a t h } i
S ar o FHAPTIESETBUE AN E AL Ve R D e s B on of
N- met hanes uktfiatbr 66 nnded)paurdinto-éthyl dazalte (Et@Aekvreshea#Bh €0y dr ochl ori de

wherein Me = CH3 SO02Me N ~ NH
hydrochloric acid, washed w%tﬁ WatéLr,zdrli\e/a@f azn(aoelbaporated to give 16.1 g of N-(3-

cyanomethyl-2-methy|-phenyl)-methanesulfonamide as a light yellow solid.

10
H CHs H CHs
THF
CHgsogN\) l CN + DIBAL ———» CH3802N\/ l/\CHO
A ‘\/l

N-(3-cyanomethyl-z-methyl-phenyl)-methanesulfonamide (3.75 g) was
dissolved in 50 ml of dry tetrahydrofuran and cooled in an ice bath under an
atmosphere of nitrogen. To this mixture was added 67 m! of 1M diisobutylaluminum

15 hydride (DIBAL) in tetrahydrofuran. The mixture was stirred at 5 °C for 75 minutes.
Excess reagent was decomposed with methanol and the solvent was evaporated.
The residue was treated with EtOAc, washed with cold 1M hydrochloric acid, washed
with brine and dried, and the solvent was evaporated. The residue was purified by
/ silica gel chromatography eluting with methanol :dichloromethane (5:95), giving 1.1g

20 of N-[ 2-methyl-3( 2-oxo-ethyl)-phenyl]-methanesulfonamide as a yellow oil.

N-[2—Methy|—3(2-oxo-ethyl)-phenyl]-methanesulfonamide (1.08 g) was
dissolved in 30 ml of absolute ethanol and 1.02g of (p-tolylsulfonyl)-methyl isocyanide
(TosMIC) and 23 mg of sodium cyanide was added. The reaction mixture was stirred

25  at room temperature for 14 hr. The precipitated solid was filtered , giving 1.24g of
N{2-methyl-3-[4-(toluene—4-su|fony|)-4,5-dihydro-oxazol’—5-methy|-pheny|}-

methanesulfonamide as a tan solid.



- 137 1. Preparation of N nethanesul fonyl-6-carbonet hoxyi ndole NaN(TWV5)2 O
W ~ O~ NH MS02C1, THF, -78 C Ove Ove S02Me V\/nereinl\/e:CI—Bg

solution of NaN(TM5)2 (1 M in THF (11 mmol, 11 m) was added dr 5

-78C sol ution of 6-carbonethoxyindole (846 _ny, 5 mmol, prepared according
to the procedure of Batcho , et aL) Og. Synth. Coll. 7:34) in dry THF (10
m). After stirring for 30 mn, MeS02d (1.47 nl) (|ve = CH3) was added. The
m xture was aIIo‘Wed 8stir gverni ght then poured E nrl\ f water. The
m xt ure vvassr?gbg ct egh M 2 | 2 N3axiPrgH M)CHS'@@ \\Washed
with brine, dried 2504) , t He Sol vent™ was rermél YN .
evaporation to givega Dight rown solid. The solid s\prlfled by fl ash
col um chr omat ogr aphy” (sili gel, 20% et hyl acetate/hegane) to give 510 ny
of N net hanesuf onyl - 6- car bonet hoxyi ndol e. 2. Preparation of

N- net hanesul f onyl - 6- h hydr oxynet hyli ndole LAH O N SO2Me T~' O C OVt wherein
M = CH3 20 ~I v ~N OH SO2Me A solution of lithiumalum numhydride (1 M

THF (2.57 | 2.57 nm dded
N et hanesuf ony| N4 oisem-arikiaepr e s g v ofao e trsaiely o)
After 30 m{ﬂ%}h%\%@p g0y 91% M@és@@ﬁ@edﬂn@%ﬁﬁ AMohnewaih iby-progaraddi t i on

f 0.5m t t t h t
19| ltered t Manegihna ste@mdsigbili Oﬁﬂﬂthééteb@gﬁ\é% C‘?‘Hé @oﬁnhﬁén‘%@fgwéég{ﬁgd)%g?h 20

ethyl 25 actlahe od ik fikd bldhd o asﬁem%%tusgalsm $ineiRsa geaeiing wlihe pr oduct

was purlflfd‘ f?é rmch omat og ra% S|I|ca g%ledté}aenogolurm

with tol uenﬁethghalcﬂneﬂoroeriemem@rﬁ2@)@9‘%&3 ¥ . é[&é’%fh‘f"é? @ﬁ*&H‘é? 8Tt 70 ny

of N-net hanesu v, - FheMii-be Lid (80%yield). 30

12, MAY 2004 0-9"1%‘%%%9 %Ngéa?ﬁﬁﬁgi%&& H kl—mr%@@anegmv gn@%G br ononet hyl i ndol e
N 1 10 methanesulfonamide, mp 223.8-224.4 °C.

EXAMPLE 3A
Preparation of N-[S-(BH—imidazol-4-v|methvl)-z,5-dimethvl-phenv&

methanesulfonamide oxalate

o Ghg H
CH3802N\)\/\<N/W
S
X
b

15 . |
N-[3-(3H—imidazol-4-ylmethyl)-2,5-dimethyl-phenyl]-methanesulfonamude

| oxalate, mp 181.1-1 82.9°C, was prepared in a manner similar to that described above
in Example 3, except starting with 1-chloromethyl-2,5-dimethyl-3-nitro-benzene which

was prepared according to the method described by Winchester, ef al., J.

20 Heterocyclic Chemistry (1975) 12:547.

EXAMPLE 4
Preparation of N-[5-(3H-imidazol-4-vlmethvl)-z-methvl-phenvl]—methanesulfonamide

; 1

CHgSOQN\ / 7

WU S

25



OH SO2Me wherein Me = CH3 5 10 15 20 A solution of N nethanesu

| f onyl - 6- hydr oxynet hyl i ndol e (340 ng, 1.51 mml , from above) and

tri phenyl phosphine (Ph3P) (415 ng, 1.58 mmol) in 5 m of dry cHzc1 bl {1 2006
cooled to OC and a solution of carbon tetf fbrom de (551 ng, 1.66 Mol ) in 3
m dry CH2Cl2 was added dropwi se via cannula (2 ml CH 2Cl12 rinse). The
reaction mxture was allowed to warmto roomtenperature. After 4hr , the
sol vent was renoved by rotary evaporation and the resultant purple oil was
purified by flashngglsHimelsamB)eetaniymesil-preayietethatxuboranide

acet at e/ hexane) to give 290 ng of Nmethanesul fonyl -6-bronmonet hylindole, a
colorless oil whi ch soI idified on standing (67%vyield). CBr4, Ph3P CH2Cl2,

0C N1 Br S,QZ eparatl on of N-net Bgf@esu f onyl - 6- cyanonet hyl i ndol e
J1 N1 Br |0QIane / Hzeyeioe,e C\y%B02 rein M = CH3

N- net hanesulfon I r ononet Hy inaol e (780 ng,. 0.97 mmol , from above) was
di ssol ved i an di oxane . Water (1 ngh added foll owed by NaCN (52

ng, 1.07 nmmol). The m xture was stirred for 9 days at roomtegwg gture. The
reacti onsni xt ur e av@sodetiyed-rméthyi-230itradbeotenst (Bya) versetisrod edie SAES1Ed with 10
m water. 25 The aguequs | h @ét%hharktuaé:@aﬁmeateahe
conbi ned ex??%@?%aaggg ﬂé %"\Qﬁmgﬁl ne, re:de ?r S 04), and concentr at ed.
The crude pgo@kck fovas rpurrhé seidedtywdd mbom@d@ﬁarﬁﬁﬁmﬁm'@@? weRYitEded Viu gel ,
40% et hyl acet at e/ hexane) ive 21 ahgsu

| fonyl - 6- cyﬁﬁ%ﬁf’ﬁtﬁﬁ“{%%@e" (49'2‘%%”39‘1 - et{"}gr eﬁ'gga In(%%ﬁ%%tg‘?é

6- (N- et hanesul fonyl i ndol yl )acetimdic acid et hyI ester 30 hydrochl oride

12 MAY 2004 - 139 / |/ HCL, Et C](—&g') Mg; ~ N1 1 CN S02Me SO2Me HN CEt HCI
wherein Me = CH3 BDM y2iere

(CH3)2N802 __/TBDMS

|
OQN\/\/\ Br /

1 - QNJQAQ,

n-butyllithium
CHg %’HF

10

2—(tert-Butyl-dimethyl-silyl)-4,5-dihydro-imidazole-1 -sulfonic acid

dimethylamide (5.03g) (prepared as described by Ngochindo, J. Chem. Soc. Perkin
Trans. (1990) 1:1645) was dissolved in 100 ml of dry tetrahydrofuran and cooled ina

15 dry ice-acetone bath to -78 °C: 11.9 ml of 1.6 M n-butyllithium in hexane was added to
this mixture. After 1 hr at -78°C, the reaction mixture was treated dropwise with 5.0 g
of 4-bromomethyl-1-methyl-2-nitro-benzene dissolved in 25 ml of dry tetrahydrofuran
(THF). The mixture was stirred at -78°C for 1 hr and then allowed to come to room
temperature overnight. The mixture was treated with saturated ammonium chloride,

50 extracted with ethyl acetate, washed the combined extracts with saturated sodium
chloride, dried, and evaporated to dryness. The residue was purified by flash
chromatography on silica gel and eluted with ethy! acetate :hexane (1:4 ) to give 2.399
of 2-(tert—butyl-dimethyl—si|y|)-5—(4-methyl-B-nitro-benzyI)-imidazole-1—sulfonic acid
dimethylamide as a yellow oil.

25

CHa)2NSO;
(CH3)2N302 __JTBDMS 10%PdIC (CH2 £/ TPoMS

OQN\/\ Degussa type» Ne PN /\Q)L
)\) \ N Hy/EtOAc )\)



5 A 0OC solution of the N-nethanesu |fonyl-6-cyanonethylindole (192 ng, O0.82
nmmol, fromabove) in 5 mM of dry CH2C12 containing 0.24 m anhydrous

et hanol was treated with a streamof HCl gas for 1 min. The reacti of fI"lA?SZb[]L
was capped and the m xture was all owed t warmto room tenperature. z\f
stirring 36 hr , all the volatile were r ved to give a foany white solid
whi ch was used without purification. 10 6. Preparation of

N- net hanesul f onKl - 6( 4. 5-di hydro 1 Himdazol -2-yl met hyl )i ndol e

hydr ochl ori de MiiaioleH -sul HO 15
V\%ereln M CH?%BF%/ Iamne %%I»@Mrob&rﬁ@@u aldoleH -sultdel

23 mmol ) was added to 631‘ sol ution

of 20 25 Ga(cN-dmeﬁamdﬁ fzbagg |vm§oilsye|o jvgddn 128 By ef %IBY'@C@%%@@”Q&%QQ
hydrochl or i %F/%ﬁq rb\é{r c‘rﬂg}c%gf /C) \Qaéacﬁdyd Olfhe%Xct%trh&fﬂfPé wadhe mxture

was stirred nperature. 't ca gel (59) was added and
the m xtare m@edauee@nwpamsaagereva@m/naf |ern14 hrh & heecalidly sirtasgemgeed R s

applied to a silic col.um an et hyl
acet at e: metH&iigP %”56*8% BV AR a$8'%g| vgﬂfwfgmug%\%a]soplﬁﬂga By dlita g6

Nret hanesulahqwérograbﬁy Ewh@mh@ﬂﬂyl bcbetmedmahe m §), gty 1.pbeabh-€3-amine-4r oduct
was di ssolved in 1. tre

di et hyl et HBg¢th Y'lb%%’jf' 2‘I‘P‘Fé1 t%lgﬁ\fg \Aﬂ'lyﬂ "P'éj gg ”BB'(():'gagr% %\?aa@?ﬁ? %% The
product was, G ssligt 0 -4C and the resul t ant crystal s were washed with
acetone to gi ve 210 ng of Nmethanesul fonyt-6-(4,5-di hydro-1

Hi mi daz®l - 2-yl met hyl )i ndol e after dr yi ng. 12 MAY Z004 - 140 EXAMPLE 11

Preparation of N m@ﬂ&ymul fo%b @ (i mdazolidi n 2-yl queneam no) |*hdol e
hydrochl oride 5 N ~ M

Ib?ln = 1. Preparaﬁ n of
N- et hanesuHiMﬁ/I%ﬁ\- i nglol e NaNg@@Z ty \%ﬁow%ozc\@N -78
9

"N\
C 02N N S02Me 1\/| N\ N Pyridine )\J
CHg then HCI-H,0 CHg

5-(3-Amino-4-methyl-benzyl)—2-(tert-butyl-dimethy!-silyl)-imidazole-1 -sulfonic
acid dimethylamide (1.02g) was dissolved in 7 ml of pyridine, cooled in an ice bath,

15 and 0.34 g of methanesulfony! chloride was added. After stirring the reaction mixture
at 5°C for 1 hr, 2 ml of water was added and the mixture was evaporated to a small
volume, dissolved in ethyl acetate, washed with water, dried, and evaporated , leaving
0.85 g of brown oil. The residue was dissolved in 25 ml of methanol, treated with 2
ml of 6M hydrochloric acid, and heated at 70 °C for 16 hr. The solvent was

20 evaporated and the residue was purified by flash chromatography on silica gel eluting

) with ethyl acetate :methanol:isopropyl amine (92:5:8) giving 0.42 g, which was
crystallized from ethanol to give 0.31g of N-[5-(3H-imidazol-4-yimethyl)-2-methyl-
pheny}-methanesulfonamide, mp 170.1-170.4 °C.

25 EXAMPLE 5
Preparation of N-[3-(4.5-dihydro-1 H-imidazol-2-yimethyl)-phenyl}-

methanesulfonamide hydrochloride

H
| : N
CHeSOaN A~ /j
l/\<N
x H «HCl

30



wherein Me = CH3 A solution of NaN(TM5)2 in THF (12 m, 12 nmol) was added
to a -78C 15 solution of 6-nitroindole (1.62g) 10.0 mml) in dry THFMAARDDRT
20 mn. MeSO 2C1 (1.37g 12.0 nmol) was added. The reaction m xture was
warnmed to roomtenperature and after 1 hr,filtered. The solids were boiled
wi th aqueous nethanol (30 nl) then filtered again. 2.07 g of product was

obt ai ned after drying under vacuum t onst i iorfd

Pr epar at i orN-63-( Mﬁﬁwa%éﬁwﬁéﬁ%%mﬁﬁyﬁ ﬁ%rg‘e %Qﬁ”&g&?eﬁlﬁﬁ%{g&h IN02N ~
Et OH SO2Me wherein Me = CH3 t ~N H2N S02Me A m xture of

N- et hanesul fonyl -6-nitroindole (2.52 g, 10.5 muol , from above) and

pl ati num o@ﬁb\(ybg\,n’g,\cq. 52 mol ) in 1002 | was hydrogenat ed
in a Parr appar tus| f or appndNmatety—thr unti | constant pressure was
obtained (42 25 H2 initially). The cataly s renoved by filtration

(What man GF/ F filter ) and the 12 MAY 2004 -141 filtrate was concentrated
by rotary evaporation to give N nethanesul fonyl-6 am noi ndole, an oil which

solidified on standing unde ar gon eeref

N- net hanesul fony ﬁ'ﬂ%‘g{%ﬁyh{a ﬁ’atl r\ga%%gtagzono f%%glo?rsgghﬁﬁégfﬁl or |rde ci WN~
NH v U N, . qidk i iNal riixtdre oB?5 Rl sowbr S0230 mHM-dibkanetid tbﬁmp@a&? Me = CH3
38290f 2ch|or0|mdazollne h ulfate treated
20 i Oh' 50 miktush vgsTeREA oS BD e T8 Sl TR AP aE e% TPRERpE PR 122
(3 x 20 M), e %&@&@uﬁ’ﬁﬁa@éﬂt@dwﬁKamﬁc)hlmdmetmesmhatqr@ﬁﬂ"d@ﬁm ed. 10
m of i sopropanol

and the CH2Cl 2 ressure.
The resul t amas wespehbyih brine ¢irigdi KW %EO@&%%%%HD%WFU%’HE&SW% gn of the
- et ha“ﬁsu&fl&ﬂ}é' chPrlTbGEb ISl ing R0 RIAGNBLarETRl4) 6 aifdrs @B pariahar 10
u

FR XL Ure Was xed Tor hr, 15 c oI ed, and concentrated under
vacuum A psolid, o 18062170, @ff(Qh'go@Pﬁﬂlé -eSenitte was di ssol ved in MeOH H20
(5:1) then 10 g of silica gel was added. The m xture was dried under vacuum
and the resulting powder was applied to a sili ga%gel colum and eluted with

et hyl acetaDeNW (93 5: 2# = iso eoite solid
obt ai ned was sugpendled i i MeCGFhCH- §)and—‘t‘r'eated th|3 m of 1.0M
HCl /ether. 20 The.s@lid dissol ved then a precipitatef6rnmed which was
filtered off after chilling the m xture in an ice bath. 590 ng of

N- net hanesul f onyl - 6- (i m dazol i di n- 2yl i deneam no) i ndol e hydrochl ori de were

obtal ned (  167. (g N:l'tZoopher?y'l)—acetonitrile (2.79g) was dissolved in 50 ml of ethyl acetate

and the mixture was treated with 19.5 g of tin (ll) chloride dihydrate and stirred at
room temperature for 72 hr. The mixture was diluted with ethyl acetate and treated
with saturated sodium bicarbonate solution, separated, and extracted with ethyl

acetate. The extracts were combined, dried, and evaporated , leaving 2.1 g of tan oil

20 of (3-amino-phenyl)-acetonitrile.
H
{

HaN AN CHaSO2N
7N N+ emso, 0 ——— ZN\/\l/\CN
= x

(3-Amino-phenyl)-acetonitrile (2.9 g) was dissolved in 8 m! of pyridine, cooled
25 in an ice bath, treated with 2.6 g of methanesulfonyl chioride, and stirred at room
temperature for 1 hr. The reaction mixture was diluted with ethyl acetate, washed
with hydrochloric acid, then with brine, dried over magnesium sulfate, and evaporated

giving 2.6 g of cream solid of N-(3-cyanomethyl—phenyl)—methanesulfonamide.




EX,(A:VPLE 11I A 25 Preparation of

- (I'm dazol i di n- 2- ~i deneam no) i ndol e- 1- sul foni c aci d di '
hydrochloride NH/~,, , H N SO2NwVe2 wherein Me = CH3 Inﬁéh?\l/lﬁg/mZggJZ-Mﬁmg]m
6- (1 m dazol i di n-2-yl i deneam no)i ndol e- 1- g4 foni c aci d di methyl am de
hydrochl oride (np 192.4-193.0C) was prepared from 6-nitroindole (Lancaster)
in a manner simlar to that described above in Exanplg 11, except starting
with N,N 5 di rnéi hyl sul fanmoyl chloride in place of mnet hanesol f onyl

chlori de. EXASBUE LIRI0-WH/~ L ). Ny~ = SR2RHFHO: Prepyl

| m dazol i din-2-yligene (l-FHrSp ﬁ)e-i-sul fonyl)-1 Hi ndoI|-6- |]-amne (np
212.6 213.1 C) wastprepared from 6-nitroindoie (Lancaste“r\))n a n sim
far to that described above in Exanple 11, except starting with

propyl sul fonyl chloride in place 15 Preparation of

i m dazol i di n-2-ylidene-[1-(propane-1-sulf L) - ' - '
get hanesol f onyl f&ﬁcﬁ'@)’ﬁﬁ%ﬁet@bb&%ﬂ@'ﬁ‘f”@”ﬁﬁ%@%g]énm :\9&9@61&3%8%?5}] Bt
reparatio s ' ' ' :
CUSO H O 1 &fﬂLcQ@%E@%H%%}wB%{mﬂéﬂﬁéﬁ@dmﬁol@nd%oled\m an ide2B0, HYEogErN 2.
5 chloride gas was added by bubbling until a saturated solution was formed. The
mixture was stirred at 5°C for 1 hr. and then at room temperature for 14 hr. The
solvent was evaporated to give 2.2 g of white solid of 2-(3-methanesulfonylamino-

phenyl)-acetimidic acid ethyl ester hydrochloride.

) H Pil
|
CH5SO,N. N
CH3502N\|/\/\’(°\/ + HoNCHZCHzNH2 »-CH19502 \©/\</ j
Q NH - HCI F N He

2-(3-Methanesulfonylamino-phenyl)—acetimidic acid ethyl ester hydrochloride

10

(2.1 g) was dissolved in 30 m of ethyl alcohol, treated with 0.51 g of ethylene
diamine, and stirred at room temperature for 16 hr. The solvent was evaporated and
15 the residue was purified by flash chromatography on silica gel eluting with methyl
alcohol:dichloromethane (15:85) to give the free base which was converted to the
hydrochloride salt by the addition of 1M hydrogen chloride in ether, N-[3-(4,5-dihydro-
1H—imidazol-z-ylmethyl)-phenyl]—methanesulfonamide hydrochloride, mp 184.8-

| 195.2°C.
20
EXAMPLE 5A
Preparation of N-IB-(4,5-dihvdro-1H—imidazol-2—vlmethvl)-2-methvl-phenvl]-
methanesulfonamide hydrochloride
l|4 CHs y
CH3S02N~_ )\ /\< j

N-[3-(4,5-dihydro-1 H-imidazol-2-yimethyl)-2-methyl-phenyl)-

methanesulfonamide hydrochloride, mp 185.3-185.5 °C, was prepared in a manner



Preparati on of 6-(4.5-di hvdro-1 Him dazol - 2-yl net hoxy) - 1- net hanesul f onyl -
Hindolei NC~o ~I ~NH Ms wherein Ms ~ CHaS02 12 MAY 2D04 - 143 MAY 2004
N- net hansul f onyl -6-am no indole (2.10 g, 10.0 nmol), prepared as descri bed
510 in Forties, et al.) J. Med. Chem (1896) 39:4968, was suspended in 40
m of water, then cooled in an ice bat h. ncentrated sulfuric acid (3 m)

was added sIovay dr opw s ure re for 5
mn then codMbg BALR %ﬁﬁ?\quoa% §%TFE}F| On%@%pw ét%l\/a N nckrg}(gjﬂ!té 0.76
g, 11.0 rnnmdrohidtrhd-2ithe®f-Materbenasnadded sl oy and the resultant foam
was treated wth 10 m of ethanol. The m xture was added in portions to a
boiling solution of CuSO 4 (J. T. Baker, 16.0 g, 0.1 nol) in 75 m of water.
After 15 min, the m xture was cool ed. The brown solid which had formed was
broken up with a glass stirring rod. NaHCO 3 was added to neutralize the
reactionsand the product was extractB8AMPLESE hyl acetate (2 x 100 m). The

extracts were dEI edrgt%ﬂg%gqug!% EM|§ b RIS B @hgslotaetEimenyl): |
1- met hansul f ony g ,_a rown oi ich was used with
out purification. 2. Prepar atmethang idiQrihlgpas

H i ndol - 6-yl oxy', yacetonitrile 15 BrCHZCN CsZCI)S ~ ( \ NCO HO MEK ~Ms M5
wherein Ms = CH3802 The 1-nethansul fonyl-1 Hindol-6-01 (1.62 g, 7.7 muol)
was dissolved in 10 m 20 25 net hyHet hyl ketone. Cs2C03 (Aldrich, 7.5 g,
23.0 nmol ) was added fol | owedgfy i e (1.85, 15.4 mmmol ). The
m xture was allowed to stir overni‘gh ure was diluted with water
and the product was extracted wth et He extracts were washed
with brine, then dried (anhydrougsH\d and concentrated by rotory
evaporation. (1-Methansulfonyl-1 Hindol-6-yloxy)acetonitrile was purified
by chromat ography (SI 02, elution with 30% et hyl acetate/ hexane). 780 ng

(37%yield from ]w-ﬁg?gﬁg'%ygt@w||m§'da|2'éltél9§94e‘t )OJ neViySpidryd ned. 3.

Preparation of 6 ro-1 Himdazol - 2-yl met hox
lindol e 30 métBadviligt@uide hydwchisride MB26H2¢E G, Way FN’/EFQW‘%’” ZLRRAPANhEN

to that described above in Example 5, except the starting material was 1-

chloromethyl-4-methyi-3-nitro-benzene.

15
Example 5C
Preparation of N-[3-(4,5-dihydro-1 H-imidazo|-2-vlmethvl)-5-methv|—phenvl];
methanesulfonamide hydrochloride
20

| GH3SOaNH\__~ /\</
O 8

| H
CHg

HCl

N-[3-(4,5-dihydro-1 H-imidazol-2-ylmethyl)-5-methyl-phenyl]-
methanesulfonamide hydrochloride, mp 182.9-183.4 °C, was prepared in a manner
25  similar to that described above for Example 5, except starting with 1-bromomethy!-3-

methyl-5-nitro-benzene which was prepared according to the method described by

Makosza, et al., Tetrahedron (1984) 40:1883.



wherein Ms = CH3SOZ 1. Preparation of 3-brono-6-nitroindole 25 1. HC (gQ),

EtOH CHzC 2, OCr NC ~ON 2. ethylene diamne) MeOH Ms wherein M 75&?@&@2
t~~""0 ~ H~NH Ms 1-Methansul fonyl-1 Hindol -6-0l acetonitrile(O.?é y 302
mol ) was dissolved in 5 nml of dry CHZC 4ggDry ethanol (2m) was added and
the resultant solution was cooled to OC. A stream of HCI gas was passed

over the solution for 1 mn. The m xtur capped tightly and stored at
roomtenperature for 24 hr. The vol agﬁﬁgl—\éﬁ‘%e renoved at reduced pressure
to give a foamtesahtish winfdh( Mll’\ddﬁﬁﬂﬁ%dazm mvlmemwm@_ﬂsde
treated with ethylene di am ne . 38 6. b dropvvlse addi tion.
After 8 hr, the solvent was .u.:.,-u, : O#duct was purified -.
by chronmat ography (Si02; elution wit h 93% et hyI acet at el 5% mnet hanol / 3%

i sopropyl am ne) gave 520 ng of the free base. This was dissolved in
acetone and 6 ml of 1 MHCl in ether was afided dropw se, producing a
crystalline salt which was isol aHg8OMNHde ting _pne~sol vents, 540 ng of
6- (4.5-di hydro-1 Him dazol - 2yl net hoxy) - - e hane‘s@onyl 1 Hindole
hydrochl ori de were obtained (52%yield, 5.4-1 XAMPLE 11 D
Preparati on of imdazolidin-2-ylidenes thanesu,Lf ongF 3-brono-1

H-i ndol - 8-Vl )am ne hydrochloride N H NBS, CHzA 2 r er

N- br omocucci nl m de (2 31 g, 12,95 nmol) was added in portlons over 5 mnto

asolutlonof6n|tr néiol CASLEE i Retfyio slfmathy ety i n 20 ml dry CH
zC0z. After 1 B AY[3 é '%ﬁ?/éh?"\)@ag é%veetgyg § the gpwds wer e

(r:]hrorra; O?Laml é%ngegfﬂlﬂﬁwaﬁin&b Bydr@dhuireié mp?@;k?f)% 72‘@1)4Nas nrwrewr}jﬁn@ﬂmer N

exane/ et hyl acetate 0 r r meth@l | ow
solid (88% gimiegjo thet dwe%#atequ i St W iehroreti | O
&' ndol 9105 E% (%Fne]ch IGWN(JB@Z%gelmh wiﬁﬁ}epa@dl\ézceoﬂdlrlg tOI\YB@ITT:GM qli\PSWg %e&gl n
T of dry ThEGoNReBofiR drechedol iR B205E The NaN(TMB)2 (7.6 i 7.5
mol; 1.0 Min THF) 10 was added dropw se creating a deep crinson sol ution.

Met hansul fonylchloride (0.71 g, 6.22 mol i ggs added dropw se quenching the
crinmson color. The reaction was allo rmto roomtenperature. After

2 hr, the m Xty POWN-LH4bBy H¥RL Bi-inasz el IheaheE Bidihebybgtienatet at e.
The extracts rre anhydr ous I\/ESO 4|2 ang cggcgntrat ed. The resultant
solid waks boiled with 5 m ofnakapesiiiona €€was 15 renoved by

pi pet to give 1.55 g of product (78%vyiel d}CHs

CHaSOaNH AN\~ //N]

\N
X I+ HC
H

CHa

N-[3-(4,5-dihydro-1 H-imidazol-2ylmethyl)-2,5-dimethyl-phenyl]-
methanesulfonamide hydrochloride, mp 177-178.5 °C, was prepared in a manner
20  similar to that described above for Example 5, except starting with 1-chloromethyl-

2 5-dimethyl-3-nitro-benzene which was prepared according to the method described

by Winchester, et al., J. Het. Chem. (1975) 12:547.

Example 5F
25 Preparation of N-[3-(4,5-dihydro-1 H-imidazol-2-vimethyl)-2.4-dimethyl-phenyl]-

methanesulfonamide hydrochloride




3. Preparation of 1-nethanesulfonyl-3-brono-6-am no-1Hindole Br Br
SnCl12~H20, aq. EtOH 02 ~ N H2N ~ N Ms Ms 20 wherein Ms = CH3S02 The

3- br ono- 6- ni tr o- N- net hanesul fonylindol e (1.15 g, 3.67 mvol) was sudpeAidili
in 40 m of ethanol and 10 ml of water. ng stannous chl ori de di hydrate
(8.29 g, 36.7 mmol) was added and the miXture was stirred for 72 hr.
Sat ur at ed NaHCO3 sol uti on was added unti | 2 evol ution stopped. The

mxture was filtered 25 through celite andjthe soljds were washed several
times with nethanol. The sol vencw&@sz@/Aeq,ar\rg% ed pressure and the
resul tant aqueous m xture was extracted Q’th“ et hy\{ﬁet ate. The extracts
were washed with brine , then dried (anhygr My$04) and concentrated to
gi ve 680 ng of product which required no purifpt’atH' on F%h% yield). 30 12

MAY 2004 - 146 4, Preparation of imdazolidin-2- ylidene-(1-nethanesulfon
|-3-bra o-1 Hi dot-6- | amne hydrochloride G 5r HN~~NBr \ ~"J vy ~NH Hz

~ ~ i ProH, ~ N> H. her i 5r A Il-meth If ide
N- net hanesu:Rf'ggggﬁ’gg'—h?ijrﬁ%%‘ﬁ?%ﬂﬁfﬁy@ég%%ﬁ?%“ rgfoiag?j%ul gnamn
. hydrochl oride (np 243-244.6C) was pr bypiogdorideom

N- net hanesul f onam do- 3- br onb6-am no i ndol e by a procedure which was siml ar
to that for the preparation of N

met hanesul f ongHz6- (i m dazol i di n-2-yl i deneardH3o) i ndol e hydrochl ori de from

Nmret hanesul f onyl - 6;.am noi ndol e , 10 VPLE 11 Preparati on of
i m dazol i di ps2° HG%%EIe-(l- met ha’#éém Eﬁ\‘nqj > &%?y*{l H i ndol -o-vl) anine
hydr ochl ori de C|~' J. = | pwdys “I5—whePei n |Ms 4 CH3S02 Preparation of
N- ( 2- br ono- 5ni enyl ) met hanesul f onam @ﬁsr 1. Me50~Cl, pyr~H2dQ 2,
oC,.~ Br 02 NH2 2. ag. NaCH, MeOH Q2 ~ NHSOZMe wherein Ms = GH3S02
Met hansul fonyl chloride (1.26g, 18.43 mmol) was added to a OC sol ution of

2 6-Dimethylbenzoic acid (15 g) dissolved in 350 ml of nitromethane was
cooled in an ice bath and treated with 18.9 mi of 70% nitric acid and then 14 mi of
10  concentrated sulfuric acid. The bath was removed and the mixture was stirred at
room temperature for 22 hr. The mixture was poured into ethyl acetate, washed
several times with water, dried, evaporated, and 17.2 g of 2,6-dimethyi-3-nitrobenzoic

acid, mp 115.9-116.5°C, was obtained.

) 15 8

2,6-Dimethyl-3-nitrobenzoic acid (10 g) was dissolved in 100 mi of dry
tetrahydrofuran and 165 ml of 1M borane in tetrahydrofuran added. The mixture was
heated to 75° C for 4 hr. The mixture was cooled to room temperature and the
20 excess reagent slowly decomposed with water and the solvent evaporated. The
residue was treated with ethyl acetate, washed with 1M hydrochloric acid, then with
water, dried, and evaporated to give 8.71 g of (2,6—dimethyl-S-nitro-phenyl)-methanol,
mp 94.5-96.1°C.



4-vitro-2-am nobronobenzene (1,6 g, 7.37 nmmol) and triethlyarnine (1.86 g,
"I 8,43 mol) in 20 M of CH2Clz. The reaction m xture was allomeﬁzts@wmhm
to roomtenperature and stirred 72 hr, The m xture was poured ont Ibf
1 MHCI and extracted with 2 x 100 m e_tnél_ acetate. The extracts were
washed with brine then dried (anhydrous 504) and concentrated. The
material was dissolved in 10 ml of nethanol and dgeated with 10 ml of 3M
NaOH sol ution. Theé™m xture was stirred overni ght|. *The met hanol was renoved
at reduced gyness hen 10 m ppf, wat er O2N .- 147 were added
and the sol uti of waShed with 50 nl of CH 2Cl2.| The aqueous was
acidified to p \1 t he dropwiSe addi fion of H;at ed HCI. The product
was extracted w et Oy} acetate py@dise 75 m ). The extréacts were dried
(anhydrous MgSO 4) and concentrated to give 2.46 g of

N- ( 2- br ono- 5- ni t rophenyl ) met hanesul f onam de. 5 2. Preparation of

N-al | - N- (2- br ono- 5- ni t rophenyl ) - met hanesul f onam de Br 02 ~NHS02Me Cs2C03,
MEK Bra Br 02N NSO2Me b Al lyl brom de é?; 36 g 11.2 mn;elrg') 2@5 X ded to a
m xture of N (2-(BEeRmahylG-iBo-phembonetang/ié h@ﬁ&ﬁé’??ﬂ%v i'84°(M %6 g, 5.62
mol ) and cesium car bonat idirre0 )mikfuré®ib)oskebyh ketoene (20
m). The matiee RS i o ?%%dgmﬁ’ﬁm'%he mxtus wes cogled and
poured ont Gatgte3g dihopplastus tribwemide xaddadt @ iiftes Aony OTRPRUES(2'TE 75 )
and the extracts were drj.e h u Gt bagred to provide
1.88 g. of m@%tqf9|waﬂﬁeﬁle§r'8%oé‘§ﬂ %g‘;agep?n“@% ng%%gﬁﬂgﬁwonam de whi gh |
requi red nonpgkddiins atiks. evapofdtepardayriess, afd 8.3g of crude 2-bromomethyl-1,3-

1- net hanesul fonyl - 3-net hyl -6-nitro;1 i Br 02 ~ NSO2Me | 20 Pd( CAc~,
(o-tol)3P, W@N"ﬁtﬂ"‘{fbﬂ@%’ze%&Pt%erde?snyﬁ}se%gp@gsw CHs 02 Ms According to
the methgd of Martin, Helv. Chem Acta. (1989) 72:1554, a mixture of

N-al | yf-N-(2-brom-5-nitrophenyl) net hanesul fonar@}ge (2.45 g, 7.31 mol),
pal | adi um acet atect*83 my, 0.37 mmol), tri-o-toly “phoshpjnhe (222 ny, 0.73
mol ) and doiysQprs | ani ne {1.42CigSOph! ﬂﬁ of toluene was
heated to reflu [8 hr. The reaction nd/ filtered through
a fine What man glass fiber {trterTo renove t m . Thg m xture was
diluted with 100 ™M ofChst hyl acetate , then washed stctessively with 1M HC
(50 mM) and brine. The extracts were dried

S cc} | ed

N-[3-(4,5-Dihydro-1 H-imidazol-2-ylmethyl)—2,4—dimethyl-phenyl]-
methanesulfonamide hydrochloride, mp 107-124 °C, was prepared in 2 manner

15 similar to that described above for Example 5, except starting with 2-bromomethy!-

1,3-dimethyi-4-nitro-benzene.

| Example 5G
Preparation of N-[5-(4,5-dihydro-1 H-imidazol-2-vlmethvl)-2-f|uoro-phenvl]-_

20 methanesulfonamide hydrochloride

\

N
CH3802NH\/\/\// J
N
N | HC

25 N-[5-(4,5-dihydro-1 H—imidazo|-2—ylmethyl)—z-ﬂuoro-pheny’|]-methanesu!fonamide
hydrochloride



12MAY 2004 - 148 5 (anhydrous MyS04) and concentrated. The crude product
was dissolved in acetone. Silica gel (10 g) was added then the sol VEnHAYWES,
renoved at reduced pressure. The resultant powder was applied to silica gel
colum (110g) and eluted with 25% et hyl get at e/ hexane to give 1.17 g of

1- met hanesul fonyl -3-nethyl -6-nitro-1 Hindole (63%yield). 4. Preparation
of 1-net hanesul fonyl -3-netal -6-am no-1Hindole C3 CH3 -~ 1 ~ H2, Pt02,
EtOH 1l 02 NH2\ N Ms Ms 10 and platinum oxide (52 ng, O0.23 rrm)l) in 20 m
of absol ute,qthapaql wves; stirredsal. roofmNgrpergitiriebiunder an atmosphere of
hydr ogen gas f I)/)Q? hr. The m xture was fi|tergd through a fine Wat man

gl ass fi ber f;\r o] ré“mﬁ}é the catal yst antitative anount of

1- net hanesul £6ny -met hyl - 6-ami no-1 HifMdol € was obtai ned after renoving
the ethanol at reduced pressure. A m xture of

1- net hanesul fonyl - 3-nethyl -6-nitro-1 Hindole (1.17 4. 60 5
Preparation of |79 slairedd whieh ol yiLomermetii- mtmh@wmﬁdh?lg) 8t TR% ﬁL‘#“Fjerla

H i ndol - 6y|) 20 wher ei S I e \prsen\ N, M5
| ~NH USy Sphlerp WoTSIgh ARt aNE Qe R T R & &%dj\theN,r NS

I m dazol i diffsreytd @tﬁ’m&ar(oﬂpdmémmm fhoolHexaneeChyled In #h icadsth, 61§y ami ne 25
hydr ochl ori de 236. 4- 236. wa ar fraom

1- net hanes@nﬂé%wmgd Fr%ﬂﬁﬂf 4@@%}{”',?8@18{_,5B%ra%qa&rsgpegz%}eo%se NeCVEPEh was
simlar to that for the preparation of N

net hanesul f onyi - 6- (i m dazol i di n-2-ylidenean no)indol e hydyochloride .

OQN\/\/CHQBI’ CH3802NH\/\/\/

. [ — JO A
: FJ\) N DS

10
N-[5-(4,5-Dihydro-1 H-imidazol-2-yimethyl)-2-fluoro-phenyl}-
methanesulfonamide hydrochloride, mp 205.2-205.7 °C, was prepared in a manner
similar to that described above for Example 5, except starting with 4-bromomethyl-1-
fluoro-2-nitrobenzene.
15
Example 5H
Preparation of N-[3-(3,4-dihydro-1 H-imidazol-2-ylmethyl)-4-fluoro-phenyll-
methanesulfonamide hydrochloride
) CHaSONH__~_ /\(N]
‘\J\ F : + HC
20

N-[3-(3,4-dihydro-1 H-imidazol-2-yimethyl)-4-fluoro-phenyl)-
methanesulfonamide hydrochloride, mp 245.4-245.7 °C, was prepared in a manner
similar to that described above for Example 5, except starting with 2-bromomethyl-1-

15 fluoro-4-nitro-benzene which was prepared according to the method described by
O'Neill, et al., J. Med. Chem. (1994) 37:1362.

Example 5!



ar flnul at ed cEomB-REPREHTENe AICTOVATNGRAE
fo

12VAY 20D4 - 149 EXAMPLE 11 F

| m dazol i ndi n-2-ylidene- (I -nethanesul fonyl)-3-chloro-1 Hindol - B- yllI7-Mi¥i 2008
hydrochl ori de | m dazolindin-2-ylidene-(1-nethanesul fonyl -3-chloro-1

Hindol -6-yl)-am ne 5 hydrochl oride (np %2_. 5-234.0 C) was prepared in a
manner simlar to that described above in“Exanple 11 D for

i m dazol idin-2-ylidene-(1-nethanesul fonyl - 3:bronp- i, ndal o

hydr ochl ori de, &$ s @fa¥{4-E kR3O F-INICRZ QR e D
N- brono succini m de. 10 EXAMBL{RaAdsffohididzodidttiond@- yl i dene-
1- met hanesul f onyl - 3-cyano-1 H 1 ndol-6-yl -am ne hydrochl ori de
| m dazol i ndi n-2-yl i dene-(1- net hanesul f onyl - 3-cyano-1 H-i ndol - 6-yl)-am ne
hydrochl oride (nmp 199-199.5 C) was prepared in a manner simlar to that
descri bed 15 above in Exanple 11 foP %[3\ N ,

i m dazol i di n-2-yl i dene- (1- met haﬂgsﬁ% Bny, Wﬂndol e-6-yl) anine

hydr ochl ori de, except starting with chl 4r OSL“| fon N iLSocyanate in place of
N- bronmo succi nim de according to the pro descrji bedutty Mehta, et alL,
Synthesis (1978) 374. 20 EXAMPLE 12 Conposition féor oral Admi nistration The
conposition contains: %w./w. Active ingredient 20.0% 1 Lactose 79.5% 25
Magnesi um stearate 0.5% The two ingredients are m xed and di spensed into

capsul es contai nmgzgcmﬁoq@m,esa@hydr@nea-iomml-@yumihxd)-a@wwﬁxi mate a total

dai | y dosage. 30 35 12 MAY ~~0~ - 1 %5@ ! O al
Admi ni str atméiﬁlamﬁ%i”@%%@@iWVPE?ﬁhPBH?’a{Wg.QQ'%%Wﬁ% %«(Ptl veg;'ﬂnntgér1 ggﬁngﬁ{ 20. 0%
5 Magnesi ungs5sabahs dRsSiocarposs A IERhinPRES satepnstariogoithct-oaorstindePVP

| yvi nyl |1 di 1.0% Th b I di,ent i
LR AR A M ) AR Ig reghﬁgrtﬁﬁﬁéﬁegﬁ@%&?ﬂgﬁd] ried and

ned inat el ( ABRdGn20BMBhaH. acbRyse:eopRound) with an
appr opr :léz;t ?%%Fb%&é’g%%w@%rgm eral Formulation (I1V) IS
The conposition contains: %w./wt. Active ingredient 0.25 g Sodi um
Chloride gs to nake isotonic Water f@xab'f@' %eegji on to 100 mM The active
ingredient is dissolved in a portion of the water for injection A 20
sufficient quantHrepare ¥ 4 yQrge! H-EN B R =YY Uip,
the solution isotonic. The s i i g& nbdobRoM® ght with the remai nder
of the water for injection) i Bée%u'fﬁﬁ?%ugﬁﬁg 0.2 mcron nmenbrane filter
and packaged under sterile conditions. 25 EXAMPLE 15 Suppository
Formul ati on The conposition contains: %w./w. AchNwe ingredient 1.0%

Pol yet hyl ene gl ycol 1000 74.5% 30'sPgeN c@ 4000 24.5% The
ingredients are nelted together and m xe \onla st egm-bat h, and poured into
|
H

nol ds containing 2.5 g total weight. i - HCl

pzoh-2ximeihay!)2+-CRIoLQ-phe

=

N-[5-(4,5-dihydro-1 H-imidazo!-z—ylmethyl)-2—chloro—pheny|]-
! methanesulfonamide hydrochloride, mp 238.9-240.4 °C, was prepared in a manner
20  similar to that described above for Example 5, except starting with 4-bromomethyl-1-

chloro-2-nitrobenzene which was prepared according to the method described by

Kelley, et al., J. Med. Chem. (1989) 32:1757.

Example 5K
25 Preparation of N-[3-bromo-5-(4,5-dihydro-1 H-imidazol-2-yimethyl)-phenvi]-

methanesulfonamide hydrochloride




35 1 ~ MAY ZDD4 - Isl EXAMPLE 1 G Topical Formulation Ingredients ans
Active conpound 0.2-2 5 Span 60 2 Tween 60 2 Mneral oil 5 Petrol atLitvMAY0 2004
Met hyl paraben 0.15 10 Propyl paraben 0.05 BHA (butyl ated hydroxy ani sol e)
0,01 water g.s. 100 Al of the above ingredients, except water, are

conbi ned and heated to 60C with stirring. A sufficient quantify of water at
60C is then added with vigorous stirring to 15 erru/\gsify the i ngredients,
and water then added g.s. 100 gCHESAWPLE 7] pnay Formul ati ons
Several aqueous suspensions containing fromp. 025:0.% percent active 20
conpound are prepared as nasal spray forwul ions.'l\I The rmul ati ons
optionally contain inactive ingredients sugch as migrocrystalline cellul ose)
sodi um car boxynet hyl cel | ul ose, dextrose) agd the |ike. Hydrochloric acid
may be added to adjust pH The nasal spray fornulations nmay be delivered
via a nasal spray netered punp typically delivering 50-100 mcroliters of
formul ation per,actuati on. . iRl HQsi iS$ehesuliethanésufosgmidys every
4-12 hr. EXA 'ﬂ%’%i%%s@%sd'ﬁ%é%ﬁl% a{d%fbl| g%?%rg)elﬁgcggﬂor Activity Conpounds
used in this Exanple 18 were from Sibysgio@aidecal Co., St. 30 Louis, M),

U S.A) unless specified otherwise. A In Vitro Assay Male white New

Zeal and Pabbits (3-3.5 kg) and Sprague-Dawl ey rats (250-400 g) were

eut hani zed by CO2N&sphyxi ati on. The bl adder (rabbit) or aorta (rat) were 35
removed, expr@aneoys tissue was di ssected y, @Ghd_tissyeSHwere placed in
12 MAY 20046-2'@ ' a(;%%nated Krebsl'}%%?ﬂ?ol%ﬁn (mM JRaCl] 118.5; NaHO03, 25:
dextrose, 5: KC 8, GaGho,2. 5—WS64—t2»and P04, 1.2). Cocaine (30
pM, corticosterone

(30 pM, ascor bixcH®OLAuw0100 pM, § ndonethacin (10 pM,
and propranolol (21 pM were added to the Krebs' sol utgon to bl ock neuronal

upt ake, extraneur Shal upt ake, auto-oxidation of 5 catechol am nes,
prostanoi d synthesis, and beta-adrenoceptors, respectively. The

al pha2- adrenocept or antagoni st i dazoxan (0.3 ~rM el Bh@/em cai s,
Inc., Natick, MAAS$PIGIOR] 1:9n5€i°§}ﬁgr°6%?girﬁ %%ar}%{rﬁgllphgﬁtﬁ%glgni'st ni t rendi pi ne
(1 NM  ResegpgheBi-ashamusio atiatie an el eitalvas MastedidroMise WiItS3A8) owépedigfAded

the Krebs' solution for rabhit and rat experi o€ AV i ps of
bl adder ¥echittitedpgoty! %W%ﬁeﬁa'ﬂ“eﬁhf T@P@@E’rf.bge%g&m% né'l Zﬂét ddg%ld\)la?s_ @Eﬁm in

wi dth and agidsidy &iiandogs d¥eF 1 hakith s o cubet §) Gidanchd W dnltef cut_as

near the heart as possible, were suspen i ter.: e baths

at a restingypepRIBROGE @!d-ﬁ%%ﬁ‘t%\g?é" i‘f‘?fq%ﬁ\gﬁeededw 'gi aggéb‘%gaédbﬁlgﬁl ed

cont i nuousl| XNA’{%F fgjrig@?{?éwrg SAMD a8k, @vd@0apdratedrte dryiesTi Siseieasidnerespr i med
p 10

wi t h nor epi nephrine u an d washed for, 60 'n\gl es itl%eeft e constructing
a first cumpufiee by desicesltmarchenaperaety posilich 88PN NS ™ ssues were

then ""asgfd e ufmgxéﬁen@t.e@}?gi\kh?é PIE FENShloRftd-REtia)-Setootenzene.

concentrdation-effect curve to a test agonist. The concentration producing
the half maxi mal response (pEC50) and the intrinsic activity (relative to

nor epi nephri were r rded. Results 2Q@JjQr andakgts and representative
conpounds ofa?t }@éﬁﬁgi nVEHGGn were deter rﬁ/nq . Representative
i

conpounds of the{jnvgntion-shewed—aoki vity inghi’s assay. B. in Vivo Assay:
Anest heti zed Pig thr a/ Blyood, Bteseur e Mdel : °Z5 Femal e Yucatan mi cropi gs

(12-35 kg; >_10 nopths ol d) were anesthetized wth ketam ne (Aveco Co.) Ft.
Dodge, |A, U.S.A ) followed by pentobarbital (Schering Plough Animal Health
Corp., Kenilworth, N.J., US A ). A cuffed endotracheal tube was placed in
the trachea and the pi ni ¢ vent | ed Wi 1 &lar o gner

posi tive pressure” W%P{I’Sﬁ[%%oﬁi OFL'HOH?’%%DHI?%Wg’??'ﬁ%tygg%égg\gg?n Vere isol ated
and 30 cagnulalrsbucERenies, dndieed mg ot hermolyarEeroxideint WP mhefeathed teEaBIcHPe vei n

was used to 1 nfuse pentobarbital (5-2 [ kq/ ' ' i wh. The
second cannuM@S\)v&@elﬁist@(?O? b '¥dth 'ré‘foé‘?dottogrg?mg%%%ﬁ#dg’.%héed?fgg%ﬁ?tgei nsert ed
into the fengpahe AkOMYg WRASUEONIREHES-tiromametiyba-nitrakssaene DPEINSHRSE

(Goul d/ St at ham Sprect aned P23 series) for } hﬁ %Lﬁasugtc%ggﬁt of aortic bl ood
pressure. Neddhwn alasidly stsilizerilpUsed sl W PRALEURTY to record a Iinb
| ead 11 ECG and heart rate was nonitored by a



12 MAY 1004 - 153 tachoneter triggered by the R-wave of the ECG Body heat
was mai ntained with an Aquarnatic hot water bl anket, nodel K-20, anﬂ%gghﬂl
tenperature was continuously nonitored with a YSI Tel eTher noneter,
43TA. 5 Following a ventral midline |apgnptony, both ureters were
cannul ated for the exteriorization of urine. The bl adder was enptied and a
water-filled balloon catheter (reservoir tip of a |l atex copdom attached to

PE- 190 tubCa)_grtacHekH o an external @r$slife. tran s inserted
t hrough the bl ddderll via a stab incigion. The bau cat het was advanced
into the ureth secured with silk |igaturesxJo Corraeqct .phgcenent of

t he balloon was vierified by pal pating the urethra jwhen infH ating and

defl ating the balgroon. Followi ng the surgical premaration, blood gases
(anal yzed by a Nova Stat Profile 3 blood gas anal yzer) and pH were adj usted
to wthin normal limts by 15 adjusting respiratory rate, tidal vol une,

and/ or posi ti Vew@@damég&g eyraFﬁﬁ%eazémymw rhyr essur e vas

adj usted to an appropri at 'l ne (20-40 E Berﬂj;altlnrg or
defl ati ng timhaadsutoramisehydarhgide, 80 26-URE 8¢ %bW?? PP 8&” the pig

was pretreate n i int mpnzmmnala- 100 pg/ kg,
%y, o ron Suamdt e Barias ALERARE R 3] OB ekl
[ 8aR- ( 8aa, breachdag)b-nkrdbdn2dhe.

[ (5, 84a,9, 10,11, 12a, 13, 13a- oct ahydr o- 3- net hoxy- 6Hi soqui nol [ 2, 1-g] [ 1, 3] napht
hyri di n12(8H) -yl )-sul fonyl ] propyl ] - net hanesul f onam de (for exanpl e,
prepared by procedures described by Examieét. al ., European Patent
Application No. 524004 Al f n i ‘

invention, 300PigpaIEHoN;of garg q% 0%98‘% Jor or T sondani ne;
200 pgl hg, iv, pr epar ed accomnmeémfohhmdﬁg@mmm_% described in U.S.

Pat ent No. 3,025,294). A single phenyl ephrine challenge (10 ug/kg, iv) was
given to verify intraurethral and bl ood pressure responses. After the
response returned to baseline, nultiple esc,a@iail ng doses of agonists were
adm ni stered intravenously and maxi mal ;Qur et hr and di astolic bl ood

pressure responses follow ng each, . I nterval s between
doses varied from 30 5-120 mnutes to aI esp se to return to baseline
before giving the next dose. At the end @Lch exyer i ept, pi gs were

eut hani zed by a lethal injection of pentobarbital .y The axi mum responses
for intraurethral and diastolic blood pressure for standards and
representative conpounds of the invention were determ' ned. Representative
conmpounds of the nt ﬁﬁétha&@sulfo’k@wﬁﬂw 2004
- 154 C In% %g‘i\géro- f\"@g%{\%oﬂgﬁﬁétw r%ﬁﬁ&aﬁxgl ood ressure Model : Fenal e
Yucat anpi cropi gs (12- 35 kg, >_10 nnhudﬁ@,cwr@)? were trained to rest quietly
inasling for a week prior to surgery. Only those pigs which acclimted to
the sling were used for the study. Pigs were surgically instrunmented under
aseptic conditions. A5 telenetry device (Data Science International, St.
Paul, MN, U S. A, nodel TAll PAD70) was inplanted ighp the pig with the
cannul a poti on of Gthe device inserted into the right external iliac artery
and advanced,knt o Jthe aebgoni nal aorta. The nsnm tte ion of the

devi ce was plac d/lt\r]/a pggket cr eat B¥Funder QtrTe/s’kl Fﬁ cl%se proximty to
the insertion p f the: camul a—A—vaseul ar |accelgs port ('Sins Deltec,

St. Paul, 10 M\, S.A) vmthasch&h cat het er s inplanted for
|ntravenous adm ni stratl on of test c%)rrpounds The catheter portion was
inserted into the left or right jugular vein with the port under the skin
in the shoul der area. A strain-gauge t ( r t di son, W,
U.S. A ) 3as sut urk@lbipn ¢S ﬁ@?gs\éogrg)ﬁd ﬂ%%%%g'ceéﬁelﬁlégéﬁ?leﬁ Ndgl\)'ﬂrasa Iy Pi gs
vere al | owed;abtnhRelanfos wae ekated wit@svey of icretiragerand 5656 Enef RERSSIUM

experinmental day, pigs were placed in the slin idy ze
be]l‘o ore adni magqcé}dte@%g the Ea It NE1SRRE8DRPYR™( ’ﬁW%ng%sk t‘hjed%%ﬁ ()eta\(E/be?(rst?J fa1 ? 9

pl acenment ofy t hiepnead Gidite Wae 0\3564%6% AfonfReRssatpa, poared m'(aleﬂbﬁrrani@??dof t he
telenetry and st rai n- gaug After urethral tension

e probes
pressure retvwﬂhwdteh“,cwmeﬁa@gIslah)éatﬁﬁﬁa@dm RIS BRI Ol 8“%%2“'& respbnse
curve to Ie I & nug g detmeroxyoseiso-bemiosd form
5-120 m ds}?{t OCR}agf Ho%n%? g?t%ssuﬁjg%t%d ?Etedr n ?o basel i nyg | evel s. Sixty
m nut es afte{cnd h@th}asetephe’tayﬂee[@hr’am@ vieecrystatigeh e 181959 i ne, a second
non-cumnul ati ve curve to test conpound was constructed. Responses to test
conpounds were expressed as a percentage of the 25 maxi num response
obtai ned with phenyl ephri ne. Representative conpounds of the invention
showed activity in this assay. EXAMPLE 19 Assays For Nasal Decongestion 30
1. In Vitro Doa Isol at ed Nasal Micosa Assa The upper_ jaw IS rermved

T T Y T T 1 e Y Y 1 V2 I 1 N 1 D




- 155 contains cocaine (30pM; corticosterone (30pM; propranolol (1 NV;

i ndonethacin (1 Oo M and ascorbic acid (100NM to bl ock neuronal 'Ia?nIIIIAY 2004
extraneuronal uptake, padrenoceptor, prostanoid synthesis, and -

aut o- oxi dati on of catechol anm nes, respe t%ely. The bat hs are nmai ntai ned at
37 C and continuously aerated with 95% / 5% C02. The tissue strips are
allowed to equilibrate for 1 hr, readjusting tension to maintain a testing
tension of 1 g and washing tissues every 10 mn with Krebs' solution. The
strips are then expgged to a prining concentration 6fs norepi nephrine (1 Op
M by direct adnoni stration i the bath. Tissuep are washed every 5 mn
for half agﬁnour or H a basefine tensi oo Nef_ /a\mal ntained in every

tissue. er thqgu@gt wash) a cu atfve
concentrati on- flf ct curve—-n—s—-em&st—ruct ed by digecd admi nistration of
nor epi nephri ne t he bat hsy,Afjt er obtai ni ng a Maxi num response, tissues

are washed every 5 mn for the first 30 mn and every 15 mn for the next
hour. A second cunul ati ve concentration-effect curve is then 15 constructed

Wi th either not apligRiNding.d bl bARtabSnAeodenBiieaeoeetnfl sttt agaet st ) or

t est agoni st. Nasal Cavity Pressure N%S

beagl e dogsf (eB-hik) vasdretest with 63p a9t spgium b%’ﬁayqrﬁén aﬁ‘? they ’éfr?gg?%oé*[sl zed
w th sodi um, ento fefqeparkracheal othube i s

pl aced in HE Igbﬁg ﬁihﬁc’i %A@aslsiavvéé??wat ed wIIt h rroom alrr The right
fenoral ar M@t@ysamdt @1 @, the solvent vetseavapattadie 495 CyBCRY 1e8HEELRISHEH 88 S r e
inserted into the fenoral Qffadted withuse

sodi um pentﬂaﬁ)‘éﬁ‘rslﬂuteé’l’as(%e%(ngl WragI ac\(IIII'I'Il&IﬁIIrII Wndwé%ld e?md(; i nt ai n

angst hesi a.ef1acsaotd eamotd washatiodib ring, cursadzan@g\m%@@d Ke§¥ReFs hat of the

t het I I
o noct od g RS he ot S Beh UMY o oad s ik ST o e

for measur ¢enb-rbthagy-8infrdablespy!)petsand es adowosolidhe wi t hdrawal of bl ood
sanpl es for  blood gas anal yses. The body tenperature is nonitored using a
tel ethernoneter rectal probe. 30 A water-filled balloon catheter (prepared
by affixing the resenyoir tip of a latex condom@ds the distal end of a
cannul a) attachedofo an external pressure trangducer is inserted through
the right n@%}ril QXi mat ebyr,2.5 in de [ nasal cavity. 12 MAY

- 156 g doPH s stabl l'ized, a si ngle1 ar n?ﬂephrl ne chal l enge (1
ug/ kg,iv) is gi o veri fy"‘rﬁﬁl‘éaw ty pr e and bl ood pressure
responses. Am depkfine (0.01-d@dim¢eg/ kg, iv) is adm nistered at 5-30 mn
intervals. After 50-60 m n, wheit he nasal cavity pressure and bl ood
pressure return to the baseline, a second curve to 5 am dephrine (tine
control) or test agonist is adm nistered at 5-30 mnute intervals.

Fol | owi ng the | agts @8R of #4734 B metAbL- :Bhltmmm%-mmmé!pﬁ@vedmﬂéﬁon| st
is adm nistered to determ ne the recept nmedi at d-he. B%%Ind%%ﬂrlgy

pressure respohgehlommsitrns ausyp e ohRYY ”er‘ﬁ?%co and nasal  cavit
pressure arg% %hgm%fEﬂééﬁﬁgmhbrbhﬁdéﬂw“%&ﬁhumsm@ °@, hhysadignaph. At

h d of I killed b 10 f
tSOSI Emm pgnt oldaute wad dl(ut@j ‘21?!') dngB@Ifﬁjmq}I@neew@éXﬁ%}@ng &rpteg,t éravenﬁggv&vo%tggse 0

~-adrenocepfo ryﬁggsm'ﬁwte’ reRIEE W LRFilietepy Adh driématography on silica gel eluting
20 with ethyl acetate/hexane (5:95) giving 7.3 g of 1 -bromomethyl-2-methoxy-3-

nitrobenzene as a yellow solid.

O/CHS

CHa
0
N
SO,N
OZN\%ABr CHS 2 K\j\(j
- - N
I\/II - - X 1o HCl



al pha, A- adrenocept or sel ective agoni st, am dephrine, are active in both of
t he above assays and are used as controls. |5 Representative conpplMths 265

the invention showed activity in these assays 157 dains 1. A conpound
represented by the Formula: R A ~--- \ ~ Rs R wherein: Als

R 9~R3RsoN)m z) ~NRz) n; mand q are each 6 or 1, with the proviso Thai when

o ovi sb that a”ﬁ8%§&%ﬁ§1ﬁuwaﬁ Birgtolie PR o BR 5, e

2-im dazol 'rﬂ@thaaeém@ﬁ%id@ewyd?ommnaéqan e7. em"oaau-‘iom@amémreetnremmaﬁnen f taken
to' ~ether~ formthe~, ~roup -N=r~ HR Rz,

n
R3, and R ﬂ@llﬁd@hhatﬁﬁéﬁm&howf% EXIaH\Béﬁ'Sa?WPt St%'?‘”%l’{"étﬁ |br0|9é)orr%ghyl— 5. and
R are each, L Q;P?Wﬁt%e'n etydrogen, lower alkyl, -CF3, |ower alkoxy,

hal ogen, pheny ower al kenyl, hydroxyl, |ower alkyl sul fonam do, or | ower
cycloal kyl, wherein RZ and R optionally may be taken together to form

al kyl ene or al kenylene of 2 to 3 carkg cQi® in an unsubsiituted or
optional Iy substituted 5- or 6-nenbere ing, wherein the optional

substi tueni s oRrédeeatidnmy MNaiSe(4fatdibydriodhueimidaio)P- Vlmethvﬁ:&;ﬁiﬂ@&’_‘&’h@ﬂﬁ; oVi so

that, when R is hydroxyl or I then X is not -N-H
e R Syt Xyl or dhdiEledlidianite hoflBblbA ©nen X 1S bor AR
MAY 20Q 2. A conpound according to Claim1l wherein Ais (R SO02NR2-),
(R~R6N802NR2 ), or (R-R6NCONR2-); or a pharnmaceutically acceptable salt

t her eof 1&nd wherein R, Rz) R3 and R6 are defined as in Caim1. 3. A
conpound according to CI ains 1 (§< r,@p\esente yN e Fornul a: 12 NAY
2004 -1sa Rs Rlo | ~ RBSO2N~~~ X&--

e I

N-[5-(4,5-Dihydro-1 H-imidazol-2-ylmethyl)-2-methoxy-phenyl]-
methanesulfonamide hydrochloride, mp 201.2-201.5 °C, was prepared in a manner
15 similar to that described above for Example 5, except starting with 4-bromomethyl-1-
methoxy-2-nitrobenzene which was prepared according to the method described in
Shoesmith, ef al., J. Chem. Soc. (1924) 125:1317.

Example 5N
20 Preparation of N-[5-(4.5-dihydro-1 H-imidazol-2-vimethyl)-2-hydroxy-phenyl]-

methanesulfonamide hydrobromide

CHgSOQNH\ NJ

JJX -

25 N-[5-(4,5-dihydro-1 H-imidazo|-2-ylmethyl)-z-hydroxy-phenyl]—methanesuIfonamide

hydrobromide
CHaSO2N N
CHagSO2NH\__~_ /\</ ] CHyCh 3502 s i /:’
+  BBrj » N
HaCn X | - HBr
HO H

H



f 13~~~ 11 R ~ R R12 wherein: Xa is -NH, -CH2-, or - -
2-im dazoline) 2-oxazoline, 2-thiazoli ne: or 4| m dazc()jicg;2 S \F\(’: : : ]%\’%Y 200k
?I()\Ifélr, IpEelnyl , or -NR4R S; R9, R4, and R S are each independently H or
| o alkyl; R, R') R2, and R 3 are eagh_i ndependent|y hydrogen, | ower

y -CF 3, |ower aI koxy, hal ogen, phenyl, |ower al kenyl, hydroxyl, | ower

al kyl sul fonam dg.  or, | otebho Cel AR s (0unGE phoafi sameffy onbhonal |y may

be taken toget h@rsoﬂ‘B'OP ene 2°to carbon atons in

a 5- or [ t
i Pt oetirls Eobenaode inggiid

phar maceut iapatd hathepd preasoevital ¢ 3M8F£be°r?r§t\,\gronxggm a%ﬁ%@mzfgia@%: 23 t gr agy
one of d gwﬁg%eaﬁgfoggrﬁéﬁné@gtb@mttg@pmmlfcas %, GUERABMBB892hd~H- Y -
:s H or 4 oweapakiegl ThR residme was RarifiegRy feeh ¢ Foé"aé Hﬁpﬁ%%ﬁ'z%%g%ﬁmﬁh%lrogSr'l

ower al kyl Wi q%:’}‘%'bme% gﬁéthgﬁ%{ﬁcoﬁéen%{éa%ﬁnoaemQ{ydaoxmma(BmLmuca| ly

accept abl e A conpound accord
4 repre FH Vb 362
4 rep sentopghtdllzeoteonethanbléether thﬁM\ﬁB@O@ g@ @%qgl'g%%’fq H-Yb 36~~

yImethyl)-2-hydroxy-phenyl]-methanesulfonamde hydrobromide, mp 209-209.5 °C.

10
Example 50 .
N-[3-chloro-5-(4,5-dihydro-1H- imidazol-2-yimethyl)-2-methyiphenyl}-
methanesulionamide hydrochloride
MSNH\/\/\,
15 Ci
1. Preparation of 3.amino-4-methyl-5-nitrobenzoic acid
OaNa_ - ~COH ONo_ay, ~CO2H
‘ NapS204
- L
MeOH, H20
20 NO, NH,

3-Amino-4-methyl-5-nitrobenzoic acid was prepared from 4-methyl-3,5-
benzoic acid in a manner similar to that described in Example 6D for the preparation
of 5-chloro-2-methyl-3-nitrophenylamine from 5-chloro-2-methyl-1,3-

25  dintrophenylamine.

30



R35 wherein: Yb is 2-imdazoline; 5 R6 is |ower alkyl
are each independently H d, Br, F, or |ower alkyl; yor Tgha?ngceﬁg?'@ﬁm
acceptable salt thereof. 6. A corrpound according to Clainmns 1 to 3
represented by the Formula: R23 R2a | 2S02N~~/ CH2-Y J~~ ~I 27~~~' R25 R
10 R2s wherein: Y is 2-imdazoline or 411 "dazole; R22 is lower alkyl; R23
is Hor lower alkyl; 15 R24, R25, R26, and R2' are each independently1

hydr ogen, |ower al kyl, |ower al koxy, halo
, , oxXy, gen, phenyl, |ower al kenyl,
Pﬁcei;gé%/l , 79r I LiicH yé_gthg;;@lmmngtt 5-ritro gem;:yfs deceutically acceptable salt
. 0 alm represent ed by the Fornmula: H
R3a | R22S02N~~CHO b 365 AFOR 20 F\%SO%%% Y |(&N2)/Q,é6®dﬁl ne or
4-inidazole; R22 |sme§l/ver al kyl ; R3% . pr edch i ndependent!y
H C, Br, F, or kyl; 12 MAY @9,4 - 160 /harmaceutlcally
acceptabl e salt thereof g8 ~ A corrpoun according to one of Cains |
to 3 represented by the Fornula: R2s R3o0 R28S02N\ ~ ~ 2 Yd R31 5 wherein:

Yd is 2-imdazoline or 4-imdazole; R28 is | ower alkyl

or phenyl; 10 R2
R3, R3', R32, and R33 are each independentl ¥dr ogdey Iovve?r / { >
hal ogen, 5 hydr oxa-Chloro- Hm@hyl@@ﬂ@@p%ﬂlc acid was prepar fom 22AWino % hyl-

5-nitrobenzoic acid in a manner similar to that described in Example 24 for the

preparation of 3-chloro-2,6-dintrotoluene from 2,4-dinitro-3-methyl aniline.

3. Preparation of (3-chloro-4-methyl-5-nitrophenyl) methanol

I 10
1 BHg, THF )]
7 - .
cl Cl

4.2 g of 3-chloro-4-methyl-5-nitro benzoic acid was dissolved in 20 ml dry THF
and the solution was cooled to 0°C. BH 5-THF (28 ml) solution was added in 2 ml
15 portions. After 1 hr, the reaction mixture was poured onto 100 g of ice containing
saturated NaHCOj3 solution. The mixture was extracted with ether (3 x 75 ml). The
extracts were washed with brine, dried (anhydrous MgSO 4), filtered, and
concentrated. The resultant brown oil was applied to a SiO » column as a solution in

toluene and eluted with 25% ethyl acetate in hexane 10 give 1.96 g of (3-chloro-4-

20 methyl-5-nitrophenyl)methanol.

4. Preparation of 5-bromomethyl-1-chloro-2-methyl-3-nitrobenzene

O2N Oz
ol \/\/\OH CBry, PhoP N\l/\/\Br
/"\/l > )\)
| CHQCIQ, 0°C |
Cl Cl

25
5-Bromomethyl-1-chloro-2-methyl-3-nitrobenzene was prepared from (3-

chloro-4-methyl-5-nitrophenyl)methanol in a manne r similar to that described in



or a pharmaceutically acceptable salt thereof. 9. A conpound according to
Claim8 represented by the Fornula: R28S0 15 H2_Yd wherein: Yd filsMAY 2004
2-imdazoline or 4-imdazole; R28 is |lower alkyl; 20 R34). R35, and R36 are
each independently H) C, Br, F, or |lower.qalkyl; or a pharmaceutically

acceptabl e salt thereof. 10. A conpound’ tcor di ng to any one of Clainms 1 to

3 represented by the Formul a: 25 17 MAY 1,004 .- ~2 -~

<N~/ Xg- - Eyaeple Hgforthe PIGRB@“%@F’éi”ﬁe.th%@eﬁ“goﬂ%ﬁ?rg'%émfﬁg'ﬁ%@? @ﬁé\-’; YO is
2-1m dazoi i s el dihj azeld. ne, or 4-imdazole; 5 R55 is |ower

al kyl or pkﬁ??';?es%wgr%wgﬁrtmof an unsubstituted or optionally
substituted 5- or 6-nenbered ring, wherein the optional substituents on the
ring are halaq , 8 ke wherein k is 1 or 2,
CH=CH, CH=CHE ; , , R59 are each independently
hydrogers |ower alkyl, -CF 3, |lower alkoxy, 10 hal ogen, phenyl, | ower

al kenyl, hydroxyl ,, ower alkyl sul fonam do, or |owerogyclaglkyl or a
pharmaceutical ly aoc?‘ele e Balt therbefN 11. A conpougld glcco?gi ng to any
one of Clains 1 to 3 _Kepresent ed by dt he If rdrul’é: 15 0 R4aSO2N~~ Xf - Yt
R53- \/ ° R51 R52 wherejn: loxane/iz &

Cl

(3-Chloro-4-methyl-5-nitrophenyl) acetonitrile was prepared from 5-
bromomethyl-1-chloro-2-methyl-3-nitrobenzene in a manne r similar to that described
10 in Example 10 for the preparation of N-methanesulfonyl-6-cyanomethyl indole from N-

methanesulfonyl-6-bromomethyl indole.

6. Preparation of (3-amino—5-chloro—4-methvlphenvl) acetonitrile

HaN- ™
O "cN SnClz2H0 N ToN
Z
Z EtOAC
Cl cl

15

(3-Amino-5-chloro-4-methyiphenyl) acetonitrile was prepared from (3-chloro-4-
methyl-5-nitrophenyl) acetonitrile in a manner similar to that described in Example 2

for the preparation of (3-amino-4-methylphenoxy) acetonitrile from (4-methyl-3-

) 20 nitrophenoxy) acetonitrile.

7. Preparation of N-(S»chloro-5—cvanomethvl-z-methvlphenvl) methanesulfonamide

MsNH
HQN\/\/\CN \AACN
| MsCl, pyr, CHzCla | P
g ) l
|
Cl Cl
25 wherein Ms = CH3SO;

N-(3—chloro-5-cyanomethyl—2-methylphenyl) methanesulfonamide was

prepared from (S-amino-5-ch|oro—4-methylphenyl) acetonitrile in a manner similar to



X is -NH, -CH2-, or -OCH2-; Y' is 2-oxazoline or 2-thiazoline; 20 R48 is
lower alkyl; RA9 is Hor lower alkyl; RS, R5', R52, and R53 are eadh MAY 2004
i ndependently hydrogen, |ower alkyl, -CF 3, |ower al koxy, hal ogen, phenyl,
| ower al kenyl, hydroxyl) | ower aIkyIsqu am do, or |ower cycloal kyl, 25
wherein R49 and R53 optionally may be taken together to forn1a|ky|ene or

al kenyl ene of 2 to carbon ato r

phar naceut ﬂ'@éﬂ?%r@@éé’bfzéﬁp@ea y Fﬁj{erpé?%?non Ofi\g Wg@%ﬂvo&y@%z y912 A
conpound AGt e@%ér%rrﬂi@h@n&%rmlﬂoﬂﬁélabﬁﬁeambmdltﬁﬂy the Forrmula: Q42 R44 R41
R43NS02~~ ~ e R4/ U6 wherein: 5 Xe is -NH, -CH2-, or -OCH2-;

Ye is 2-imdazoline, 2-oxazoline, 2-thiazoline, or 4-i m dazole; R4A', R42,
and RA43 are each | ndepengenhloyo-bh4 BRAEro-1BLimidaweIr2-atrertyl)- ReicthyIiReByI-R4s .

and R4' ar eeach maepenaently hydr ogen, Tower alkyl, -CF 3, |ower alkoxy,
hal ogen,s phestydnesut hlo roxyl, |ower al kyI sul f onami do, or | ower

10 cycl oal kyl, wherein R42 and R4' opti onal ly may be taken together to form
al kyl ene or al kenyl ene of 2 to 3 carbon atons in a rg N&r\ 6- menbered ring;
or a phar nacemsheia] L aesept abl e sal t 15 1'8s ccordi ng
to any one of Claifs 1 toE 2 sel &5 & étaﬁnfﬁ?cﬂ L3 (4 5)1 hydr 31
H i m dazol - 2-yl ne phenyl ] lirg, Néﬂz%sr'lélr\l ONAD
(N-[6-chloro-3-(4, 5-dj hydro-1 i dazol*- 2- yI rret hoxy) 2- met hyl - phenyl J 20
met hanesul f onami de) ; (N—[6 br ono- 3- (4, 5-di hydro-1
H-i mi dazol - 2- yI met hoxy) - 2- met hy| -yheseipiN's méth&Resul f onani de); 25
N-(5-(4, 5-di hydro-1
H i mi dazol - 2- yl met hoxy) - 2- f | uor o- phenyl ) - met hanesul f onam de

10 N-[3-chloro-5-(4,5-dihydro-1H-imidazol-2-yimethyl)-2- methylphenyl]methane-

sulfonamide hydrochloride (mp 256.2-256.7°C) was prepared from N-(3-chloro-5-

cyanomethyl-2-methylphenyl) methanesulfonamide in a manner similar to that

described in Example 1 for the preparation of N-[3-(4,5-dihydro-1H-imidazol-2-
ylmethoxy)phenyl] methanesulfonamide hydrochloride from (3-

15 aminophenoxy)acetonitrile.

EXAMPLE 5P
N-[3-bromo-5-(4.5-dihydro-1 H—imidazol—2-vlmethvl)-2-methvlphenv&

methanesulfonamide hydrochloride

20
MsNH_ =N
/ /‘\‘) "y,
Br

wherein Ms = CH3SO»

N-[3-bromo-5-(4,5-dihydro-1 H-imidazol-Q-ylmethyl)-2-methylphenyl]methane-
25  sulfonamide hydrochloride (mp 262.4-262.8°C) was prepared from in a manner
similar to that described N-[3-chloro-5-(4,5-dihydro-1 H-imidazol-2-ylmethyl)-2-
methylpheny;l]methanesulfonamide hydrochioride , except that copper (I bromide was

used place of copper(ll) chloride.

30



N (3-(4, 5-di hydro-1

H i m dazol - 2- yl net hyl ) - 2- met hyl - phenyl ) - net hanesul f onami de; 12 MAY 2004
N-(3-(i m dazolidin-2-ylideneam no)-2- net hy(-phenyl)-mnmet hanesul f onam de; 30
N (5- (4, 5-di hydro-1 2121 -

H i m dazol - 2-yl met hyl ) - 2- net hy! - phenyl ) - net hanesul f onam de; 12 MAY 2004 -
163 N-(2-fiuoro-5-(1 ‘

H i m dazol - 4( 5) yi met hoxy) - phenyl ) - net hanesul f onam de;

N, N-di met hyl - N - (3-(4, 5-di hydro-1 I—I—EMM&EI&Z yl met hoxy) phenyl ) - sul f am de
5 hydrochl ori de 3- chI or 0- :

H- i ndol -6-yl)-img IR, ' y

acceptabl e salt thereof. 10 14 Ar_n_@fkﬁﬁé@ﬂfoﬁaﬂMreparl ng corrpounds accor di ng
to any one of Clains 1 to 13 and phar m':lcg3 tically acceptable salts thereof,
wherein a) Ais R SO2NH, X is -CHzH or 2-, and Y is 2-imdazoline

whi ch process 15 conprises re a coumd ofythe formula: HR4 i
R7S02N~~ OC2H5 | ~~~ 5 Nw R Iaé gs& M et hane, wherein R, R4,
R5, Rs and R are defined as in Claim of b) pAL/S R SO2NH, Xis - CH-
and Y is 4-imdazol e which processp®onpri¥sSes 20 reacting a corrpound of the
formula:sHR4A R~ SOp~~ X ~~ N5 T RI1 RIRs wwth ammoni a, wherein R, R4,
R5, R6 and R are defined as in Caimlg¥%r c) Ais RSO02NH, X is -CH2- or

-OCH2-, and Y is 4-imdazole which process 25 co 5 s reacting, a conpound
of the fornul a: N-[3-(imidazolidin-2-ylideneamino)-2- methyl-phenyl]-methanesulionamte

1. Preparation of N-(2-methv|-3-n|tro-phenv|)-methanesulfonamide and N-(3-amino-2-

) methvl-phenyl)-methanesulfonamide

10

NO2 NHp

NO, -
CHS\/' MsCl Chs Q Hy/EtOH Q

—
~ SnCl, / EtOH ~
Q Pyr CH3SO:N or wni-22 CHoSO:N
e h H

A mixture of 2-methyl-3-nitro-phenylamine (3 g) and methanesulfonyl chloride
(1.6 mL) in pyridine (30 mL, from Mallinckrodt) was stirred at room temperature
15 ovemight. Pyridine was removed under reduced pressure. The residue was taken
up with dichloromethane (Mallinckrodt) and washed with water and brine. After drying
over sodium sulfate and evaporation of the solvent, N-(2-Methyl-3-nitro-phenyt)-

methanesulfonamide (4 g) was obtained.

20 A mixture of N—(2-methy|-3-nitro-phenyl)-methanesuh‘onamide (1.5 g) and
tin(ll) chloride dihydrate (7.4 g) in ethanol (15 mL) and ethyl acetate (15 mL , from
Burdick and Jackson, Muskegon, M) was stirred at room temperature overnight. The
reaction mixture was treated with saturated sodium bicarbonate solution to pH>9 .
The mixture was filtered and the filtrate was washed with water and brine. After

25  drying over anhydrous sodium sulfate and evaporation of solvent, N~(3-amino-2-

methyl-phenyl)-methanesulfonamide (1 g) was obtained.



12 MAY 20D4 - 164 SO02N(CH3)2 N-TBDMB H2 N~/ X~ ~ 1 N 7~~ ~~ 5 R 1 R Rs
with dilute inorganic acid, wherein R, R4, R5, R6 and R are defi Ad M <2084n
CGaim1l; or d) Ais RISO2NH, X is -OCHZ- and Y is 4-imdazol e which
process conprises 5 reacting a conpound of, the fornula: H R4 N_ Rl SO2N
J~OCH2~~ N~ Tr Rl R5 Rs with dilute inorganic acid such as hydrochl ori ¢
acid in an inert organic solvent such as acetonitrile, wherein R, R', R5
$6Ian(21 R are defined as in aiml; or 10 e) Ais R S02N+, Xis -NH-) and
S i m ; - und of the

formula: H
R Rs with 2-chl oroi m dazoli ne,
wherein R m&han%ﬂfom@ﬂd R are defined as in Caiml;, or 15 f) R2 and R

may be t aken together to form al kyl ene or al ken
_ ylene of 2 to 3 carbon atons
in a 5- or 6-nenbered ring which process conprises reacting a conpound of

the formula: a S02 R N~~..///~CH2C\N{5 R Rs 12 NMAY 2004 - 165
H R34 ’ \N H R34

| |
CH3S0, NH, \__J CHaSO;5 N Y\N>
N

R35 . iPrOH / 80 °C 35
5 R36 R36

N—[3-(imidazolidin-2-ylideneamino)-2-methyl-phenyl]—methanesulfonamide (R*
— CH,, R® and R® = H) was prepared as follows: 2-Chloro-2-imidazoline sulfate salt
(0.5 g, prepared from 2-imidazoline thione and chlorine gas according to the

10 procedure reported by Trani, et al., J. Heterocycl, Chem. (1974) 11:257) was treated

with1N NaOH solution (10 mL). 2-Chloro-2-imidazoline was quickly extracted with
CH,Cl,, dried over K,CO3z and filtered into a flask with N~(S—amino-2—methyl-phenyl)-
methanesulfonamide (0.3 g, from above) in isopropy! alcohol (10 mL). The mixture
was concentrated in vacuo to about.5-6 ml volume and diluted with isopropyl alcohol

15 (about 10-12 mL). The mixture was then heated at reflux for 4 h r and the solvent was
evaporated. The residue was chromatographed on silica gel eluting with ethyl
acetate:methanol:isopropyl amine (85:10:5) to isolate the desired product (0.2 g) ,
which was recrystallized from methanol to give pure N-[3-(imidazolidin-2-

] ylideneamine)-z—methyl-phenyl]—methanesulfonamide, mp 243-244 °C.
20
EXAMPLE 6A

Preparation of N-[S—(imidazolidin—2-vlideneamino)—phenv&

methanesulfonamide

1. Preparation of N-(3-nitro-phenv|)-methanesulfonamide and N-(5-amino-2-methyl-

25 phenyl)-methanesulfonamide
N-(S-nitro-phenyl)-methanesulfonamide and N-(5-amino-2-methyl-phenyl)-

methanesulfonamide were prepared in a manner similar to that described above in

Example 6, part 1, using 3-nitroaniline as starting material.



to convert the cyano group to an imdate functionality) which is conﬁnﬂa&
with 1,2-diam noethane to formthe 2-im dazoline group, wherein R, AR

and R6 are defined as in Claiml; or 5g) Xis -NH and Y is 2-imdazoline
whi ch process conprises reacting a conmpopnd of the formula: SC2R~ R4 N~~
NH2 5 i R Rs with 2-hal oi mdazoline to produce the desired conpound
directly, wherein R', R', R5 and R6 are defined as in Claiml; 10 or h) X
is -OCH2- and Y is 2-imdazoline which process conprises reacting a

conpound ofy, thepiratisRIbaN-[8-(IiRkzoRdiNQEdpRE binb SpierivllwhéthadesPlidizanidacet hane
to formthe 2-im dazol | neq%;ro

| ) up, wherein R' & R R5 and F s aL® fined
as in Gaima1; d¥-{midazgl rN?py“awam"?@-%ayék%ﬁf%’?&%ﬁ’”?H\B@'gezélsﬁ% i ’raé \?ﬂ:&ch
process COMpPejS8s t4i. o it 8infiaf Mahaer 1d thdt destribed | R~
SN~ ~ , N%HM §£C%@7?~§’§ﬁ%%lg%r%@sﬁ2%§mth pot assi um fl uori de and
al um nurs oxibdee imEanetlen part Peusitg Ne&tAmigo@namatiyepignydoneiharapUBPNapiEe above
conpound, erein R, R4, R5, R6 and R are defined as in Caimy ; or 12
MAY 2004 188MPYOR-is R SOzNH, X is -CH2- or -OCH2-, and Y is 2-imi dazol i ne
whi ch process conprises reacting a conpound of the formula: HR ~

EXAMPLE 6B

Preparation of N-JS-(imidazolidin-2-vlideneamino)-2-methv|-phenv|]—

10 - methanesulfonamide

3 1. Preparation of N-(2-methyl-5-nitro-phenyl)-methanesulfonamide and N-(5-amino-2-

methvl-pheny!)-methanesulionamide

N-(2-methyl-5-nitro-phenyl)-methanesulfonamide and N-(5-amino-2-methyl-
15 phenyl)-methanesulfonamide were prepared in a manner similar to that described

above in Example 6, part 1, using 2-methyl-5-nitroaniline as starting material.

2. Preparation of N-[5-(imidazolidin-2-ylideneamino)-2-methyl-phenvl]-

methanesulfonamide

20 N—[5-(imidazolidin-2-y|ideneamino)-2-methyl-phenyl]—methanesulfonamide
(R34, R*® = CHa, R% = H), mp 123.8-125.5°C, was prepared in a similar manner to that
described above in Example 6 except the starting material was N-(5-amino-2- methyl-

phenyl)-methanesulfonamide from above.

25 EXAMPLE 6C

Preparation of N-[2-ch|oro-5—(imidazolidin-z-vlideneamino)-phenvm

methanesulfonamide hydrochloride

1. Preparation of N-(2-chloro-5-nitro-phenyl)-methanesulfonamide and N-(5-amino-2-

chloro-phenvl)-methanesulfonamide

30 N-(2-chloro-5-nitro-phenyl)-methanesulfonamide and N-(5-amino-2-chloro-
phenyl)-methanesulfonamide were prepared in a manner similar to that described

above in Example 6, part 1, using 2-chloro-5-nitroaniline as starting material.

35



R- S02 |~ XX-CNs R~ RR6 with ethylene diamne and trinethylal um num
wherein R, Ra, Rs, R6 and R are 5 defined as in Cdaiml1l. 1~ A COWW?B[M
according to any one of Clains 1 to 13 as pharmaceutically active
substance. 10 16. A conpound according to any one of Clains 1 to 13 for the
preparation of nedicanents in t'~e propylaxis and/or therapy of a disease
state that is alleviated by treatnent vﬁllzﬁ'an al pha, ~" ~- adr enocept or

agoni st. 17. A pharmaceutical conpositjon c? i Si, z th| rapeutically

ef fective ZcPraparationgdf gl ARINARNCOY e aims 1 to 13 in

%f NrlZ-ehlag-prfimidazglidin-d.yligenes S
conbi nat i omaminesalféieniapatiozaldriyei nert carrier. 18. A pharnmaceuti cal
conposi tion acc ng to Caim1' 7. .whi ch further i L onal
conmpound usef ul 'E'ﬁﬂ%ﬂ;ﬁ'gm'gaﬁﬂﬁl%ﬁ'ﬁ'ﬁ&%ﬁv'W'pi‘%g?@'ﬁegﬁa%@@g?@? at is
al | evi at ed hpgrochledtiegRE wHf R*anChl RpfaH)-'253 &kt epavprenpoed 4t 2 gigilar The
use of conpounds, i cordance wth ' 1ot [ Res5- '
manuf actur @Weﬁﬁod{%égﬁﬁ%q@gg%go%% %ﬁéyﬂggggéeggﬁ@oﬁgigirﬁatég?:‘o%%nge wth
any one of a@imi-Ashibro-phdyl-methasesttiontaiteu fi@mpbeMedi canent s for prophyl axi s

and/ or therapy of urinary incontinence, nasal congestion, priapism
depression, anxiety, denentia, senility, Al zheiner's deficiencies in

”

attentiveness and cognition, and/or eating disorders. 12 MAY 100G - 167
21. Conpounds of any one of Clains 1 to 13 obtainable by a process
according to Clairn 14 EXAMPLE 6D

15 AN “ adrmbaalior el b aarekimisaiat L igeptaghalomdnllictenyd A A A A
CAULA A@. Ay. A % A{L. A{. AE. A @.RbthdResulfonamide |
AAALE A, A ALAAA . AUAAAAU AT.A LA A . AR AL A

9. A9Y. AY. A(, . A9al y. A&h% A, r. A& A Ah. AE. A. . AA, . A9A. AGAF. A{fr.ASr. AN, . Ah. A& A
CA@A AL AY.AN. A, @A . A AL. A . AS. AU. A9(GAL . A99. A. AhyY. AS. AQ.%

AU A A@A. AR AfEHA@ A A{S. A_. A{TY. A&

A Ao Ay, A AN

.%%Af.A. . AFOAMRS. AR, AMOz A A

ERBOMA AF. A N2. AGFRECORUS. Any.
NEt3/ tBuOH ! \
o8
COH % . NH
@] .
He | Hoo Che
{BUONO Oz NO:  schemeQ — CHeSez N\j/
> cC— N
CuCh / CHICN
ci Cl
15
20
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10M 10M 5 2.4-dinitro- phenylamme (10 g, from above) in DMF (50 mL) during gmm The

mixture was heated at 65°C for 15 min and the solvent was removed under reduced

pressure. The residue was partitioned between dichloromethane (300 mL) and half-
saturated sodium chioride solution. The dichloromethane solution was washed with
additional half-saturated sodium chloride solution (300 mL) and dried over

10 magnesium sulfate. After evaporation of the solvent, the residue was taken up in
dichloromethane (250 mL) and passed through a short column (silica gel). Eluting

with dichloromethane gave 2,5-dimethyl-1,3-dinitro-benzene (7.75 g).

5. Preparation of 2 5-dimethyl-3-nitro-phenylamine

15 2,5-Dimethyl-3-nitro-phenylamine was prepared from 2,5-dimethyl-1,3-dinitro-
benzene (7.32 g, from above) in a2 manner similar to that described above in Example
6D4.

6. Preparation of N-[3-(imidazolidin-2-ylideneamino)-2,5-dimethyl-phenyl-

20 methanesulfonamide

N-[3-(imidazolidin-2-ylideneamino)-2,5-dimethyl-phenyl]-methanesulfonamide
(R* and R*® = CHs, R® = H), 232.2-233.4 °C, was prepared in a similar manner to,
that described above in Example 6, except the starting material was 2,5-dimethyl-3-
nitro-phenylamine from above.
25
EXAMPLE 6G
Preparation of N-[5-(imidazolidin-2-ylideneamino)-2,3-dimethyi-phenyl]-

methanesulfonamide

i
CH;3S0; NYH
HN\>
CH4g
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N-(3,4-dimethyl-phenyl)acetamide, N-(3,4-dimethyi-2,6-dinitro-
5 phenylacetamide, 3,4-dimethyl-2,6-dinitro-phenylamine and 1,2-dimethyl-3,5-
dinitrobenzene were prepared in a manner similar to that described above in Example

6F.

1. Preparation of 2,3-dimethyl-5-nitro-phenylamine

10 1,2-Dimethyl-3,5-dinitrobenzene (2.5 g, prepared as described in the above
scheme) was dissolved in glacial acetic acid (25 mL, from Mallinckrodt) under N, and
heated to reflux. The heat source was removed and iron (2.13 g) was added all at
once. After the initial vigorous reaction , the mixture was heated at reflux for 10 min
and then cooled to room temperature. The reaction mixture was filtered through a

15 celite pad and washed with ethyl acetate. The filtrate was evaporated under reduced
pressure. The residue was dissolved in ethyl acetate and refiltered through a celite
pad and then washed with saturated sodium bicarbonate solution and half-saturated
sodium chloride solution. After drying over magnesium sulfate and evaporation of the

solvent, 2,3-dimethyl-5-nitro-phenylamine (1.41 g) was obtained.
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1. Preparation of 3,5-diaminotoluene

O.N NO HoN NH
\/\/ 2 2 \/\/ 2
O H,, 10% Pd/C “\>
_ » L
EtOH

s | |
A mixture of 3,5-dinitrotoluene (2.85 g, 15.6 mmol) (prepared from p-toluidine

according to procedures described in Example 6F) and 10% Pd/C (1.65 g, 1.56

mmol) in 50 mL of absolute ethanol was hydrogenated under a balloon of hydrogen
gas for 20 hr. The mixture was filtered (Whatman GF/F) and the ethanol was
20 removed at reduced pressure to give an amber oil which was used immediately in the

next step.

2. Preparation of 1-N-methanesulfonamido-3-amino-5-methylbenzene

H
HoN NH; I
= MeSO,Cl  CHeSO2N o NHe
/ i i » U
pyridine |/
25 The 3,5-diaminotoluene (about 1.71 g, 1.53 mmol ) was dissolved in pyridine

(35 mL) and the resultant solution was cooled to 0 °C. Mesyl chloride (1.53 g, 1.32
mmol, Aldrich) was added dropwise and the reaction was allowed to warm to room
temperature. After stirting 14 hr, the solvent was removed at reduced pressure. The

mixture was diluted with brine and extracted with ethyl acetate. The extracts were
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Yo #1096 é P—! ﬁésng/wﬁ@@me 54-77°C, was prepared in a similar manner to that

described above in Example 6, except the starting material was 1-N-

10 methanesulfonamido-3-amino-5-methylbenzene.

EXAMPLE 6l

Preparation of N-[5-imidazolidin-2-ylideneamino)-3-chloro-

phenylimethanesulfonamide

15 N-[5-|midazolidin-2-ylideneamino)-S-chloro-phenyl]methanesulfonamide, mp
232.9-233.7°C was prepared in a similar manner to that described above in Example

6H, except the starting material was 5-chloro-1 ,3-phenylenediamine.

EXAMPLE 6J

20 Preparation of N-[5-imidazolidin-2-ylideneamino)-3-methoxy-

phenvllmethanesulfonamide

N-[5-imidazolidin-2—y|ideneamino)-3-methoxy-phenyl]methanesulfonamide, mp
219.3-219.7°C, was prepared in a similar manner to that described above in Example
6H, except the starting material was 3,5-dinitro-anisole.

25
EXAMPLE 6K
Preparation of N-[3-imidazolidin-2-ylideneamino)-5-isopropyl-2-methy!-

phenvlimethanesulfonamide

N-[3-imidazolidin-2-ylideneamino)-5-isopropyl-2-methyl-
30 phenyljmethanesulfonamide, mp 231.8-232.3 °C, was prepared in a similar manner to
that described above in Example 6H, except the starting material was 5-isopropyl-2-

methyl-1,3-dinitro-benzene.

EXAMPLE 7
35 Preparation of N-[3-(1 H-imidazol-4-yimethoxy)-phenylimethanesulfonamide
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1. Preparation of 4-(3-nitro-phenoxymethyl)-1-trityl-1H-imidazole

To a solution of diethyl azodicarboxylate (2.1 mL) in tetrahydrofuran (THF) (40
mL) was added (1-trityl-1H-imidazole-4-yl)methanol (2.23 g, prepared as described in
J. Med. Chem. (1977) 20:721) and 3-nitrophenol (2 g). To this mixture at 0 °C was
10 added dropwise a solution of triphenyl phosphine (3.44 g) in THF (60 mL). The
reaction mixture was stirred at room temperature overnight. After evaporation of the
solvent the residue was chromatographed on silica gel eluting with ethyl
acetate:hexane (40:60) to isolate 4-(3-nitro-phenoxymethyl)-1-trityl-1H-imidazole (2
9)-
15
2. Preparation of 3-(1-trityl-1H-imidazol-4-yimethoxy)phenylamine
A mixture of 4-(3-nitro-phenoxymethyl)-1-trityl-1H-imidazole (1.5 g, from
above) and 10% Pd/C (0.18 g) in ethyl acetate ( 60 mL) and ethanol( 30 mL) was

hydrogenated at 1 atmosphere overnight. The reaction mixture was filtered t hrough a
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10% o& () - $10% ﬁ&m&%@ﬁﬂ:ﬁ@f\ EINIMW?Q%&%W @)ytmethoxy phenylamme (0.7 g, from

above) and methanesulfonyl chloride (0.3 mL) in pyridine (12 mL) was stirred at room
temperature overnight . Pyridine was removed under reduced pressure. The residue
10 was dissolved in dichloromethane and washed with water and brine. After drying
over sodium sulfate and evaporation of the solvent, N-[3-(1-trityl-1 H-imidazol-4-
ylmethox;)-phenyl]methanesulfonamide (0.7 g) was obtained.

4. Preparation of N-[3-(1H-imidazol-4-ylmethoxy)-phenylimethanesulfonamide

15 A mixture of N-[3-(1-trityl-1H-imidazol-4-ylmethoxy)-phenyl]-
methanesulfonamide(0.63 g, from above) and 1N HCI (10mL) in acetonitrile (10 mL)
was stirred at room temperature overnight. The solvent was removed and the

residue was brought to basic pH with saturated potassium carbonate solution. The
mixture was extracted with dichloromethane, washed with brine and dried over
sodium sulfate. After evaporation of the solvent, the residue was chromatograbhed
on silica ge!l eluting with methanol (containing 2% NH‘OH) / dichloromethane (7:93)
to give N-[3-(1H-imidazol-4-ylmethoxy)-phenyl]methanesulfonamide. This was
converted to N-[3-(1H-imidazol-4-yimethoxy)-phenyllmethanesuifonamide oxalate
salt, mp 178-180°C by treating with 1M oxalic acid in ether.

20

25
EXAMPLE 8
Preparation of N-[2-methyl-3-(oxazolidin-2-vlideneamino)-phenyl]-

methanesulfonamide

H Ha

| A
CH3502 N

S

30 N-[2-methyl-3-(oxazolidin-2-ylideneamino)-phenyl}-methanesulfonamide
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| Example 6, part 1) in THF (30 mL) was added 2- chloroethyhsocyanate (0.7 mL)

L, 5 dropwise at 0°C. The reaction mixture was slowly warmed to room temperature and
stirred overnight. The precipitate was filtered, rinsed with THF , and dried to give N-
{3-[3-(2-chloro-ethyl)-ureido}-2-methyl-phenyl}-methanesulfonamide (1.8 g). To the
above compound (1.7 @) in acetonitrile (100 mL) was added potassium fluoride (40
wt.% on alumina) (3.5 g). The mixture was heated at 80 °C for 8 hr and filtered,

10 washed with methanol . The filtrate was evaporated under reduced pressure. The
residue was purified by flash chromatography on silica gel eluting with
methanol:dichloromethane (5:95) to afford N-[2-methyl-3-(oxazolidin-2-ylideneamino)-
phenyl)-methanesulfonamide. This was converted to oxalate salt (0.5 g), mp 124-
140°C in a manner similar to that described above in Example 7, part 4.

15

EXAMPLE 9
Preparation of N,N-dimethyl-N’-[3-(4.5-dihydro-1H-imidazol-2-ylmethoxy)phenyi]-

sulfamide hydrochloride

20 N,N-dimethyl-N'-[3-(45-dihydro-1H-imidazol-2-ylmethoxy)phenyl]-sulfamide
hydrochloride
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1. Preparation of N.N-dimethyl-N’-(3-cyanomethoxyphenyl)-sulfamide

To a solution of (3-aminophenoxy)-acetonitrile (1.5 g, from Example 1),

5 triethylamine (3.22 mL) in THF (35 mL) was added dimethylsulfamoyl chloride (4.2
mL) dropwise over 10 min. After stirring at room temperature for 1 hr, the solvent was
evaporated and the residue was partitioned between dichloromethane and water.

The organic layer was washed with 5% H Cl solution and dried over magnesium
sulfate. After evaporation of the solvent, the residue was purified by flash
10 chromatography on silica gel eluting with ethyl acetate :dichloromethane (10:90) to

give N,N-dimethyl-N’-(3-cyanomethoxyphenyl)-sulfamide (1.11 g).

2. Preparation of N.N-dimethyl-N’-[3-(4.5-dihydro-1H-imidazol-2-ylmethoxy)phenyl]-

sulfamide hydrochloride
15 N,N-dimethyi-N'-[3-(4,5-dihydro-1 H-imidazol-2-yimethoxy)phenyl]-sulfamide

hydrochloride, mp 198.5-201 °C, was prepared from N,N-dimethy!-N’~(3-

cyanomethoxyphenyl)-sulfamide in a manner similar to that described above in

Example 1.

20 EXAMPLE 10
Preparation of N-methanesulfonyl-6-(4.5-dihydro-1 H-imidazol-2-yimethyllindole

hydrochlotide

X N wherein Me = CHj
SO,Me
N TNH
/

25
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wherein Me = CHj
5 A solution of NaN(TMS), (1 M) in THF (11 mmol, 11 ml) was added dropwise
to a -78°C solution of 6-carb omethoxyindole (876 mg, 5 mmol, prepared according to
the procedure of Batcho, et al., Org. Synth. Coll. 7:34) in dry THF (10 ml). After
stirring for 30 min, MeSO,Cl (1.47 mL) (Me = CHs) was added. The mixture was
allowed to stir overnight then poured onto 100 mi of water. The mixture was
10 extracted with CH,Cl (2 X 75 ml). The extracts were washed with brine, dried
(Na;S0.), and the solvent was removed by rotary evaporation to give a light brown
solid. The solid was purified by flash column chromatography (silica gel, 20% ethyl

acetate/hexane) to give 510 mg of N-methanesu lfonyl-6-carbomethoxyindole.

15 2. Preparation of N-methanesulfonyl-6-hydroxymethylindole

F
| N LAH N
o "N —_— > N
\ THF, O °C \

wherein Me = CHj

20 A solution of lithium aluminum hydride (1 M) in THF (2.57 mmol, 2.57 ml) was
added dropwise to a 0°C solution of N-methanesufonyl-6-carb omethoxyindole in dry
THF (10 mL, from above). After 30 min, 0.5 ml of water was added dropwise followed
by the addition of 0.5 ml 1.0 M NaOH solution. Celite was added and the mixture was
filtered through a coarse fritted funnel. The solids were washed with 20 ml ethyl

25 acetate. The filtrate was concentrated under vacuum. The product was purified by
flash column chromatography (silica gel, applied to column with toluene, gradient
elution 20-50% ethy! acetate/hexane) to give 370 mg of N-methanesu Ifonyl-6-
hydroxymethylindole, a white solid (80% yield).

30
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10 removed by rotary evaporation and the resultant purple oil was purified by flash
column chromatography (silica gel, 20% ethyl acetate/hexane) to give 290 mg of N-

methanesulfonyl-6-bromomethylindole, a colorless oil which solidified on standing
(67% vyield).

15 4. Preparation of N-methanesulfonyl-6-cyanomethylindole

/S NaCN TR
N

- N
\ dioxane / HyO \
Br SO Me CN SO Me

</=\

wherein Me = CH;

20 N-methanesulfonyl-6-bromomethylindole (280 mg, 0.97 mmol, from above)
was dissolved in 1 ml of dioxane. Water (1 mL) was added followed by NaCN (52
mg, 1.07 mmol). The mixture was stirred for 9 days at room temperature. The
reaction mixture was diluted with 30 mi of ethyl acetate and washed with 10 ml water.
The aqueous layer was washed with 30 ml ethyl acetate. The combined extracts

25 were washed with brine, dried (Na,S0O,), and concentrated. The crude product was
purified by flash column chromatography (silica gel, 40% ethy! acetate/hexane) to
give 216 mg of the desired N-methanesu lfonyl-6-cyanomethylindole (95% yield).

5. Preparation of 6-(N-methanesulfonylindolyl)acetimidic acid ethyl ester

30 hydrochloride
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wherein Me = CH;
5 A 0°C solution of the N-methanesu Ifonyl-6-cyanomethylindole (192 mg, 0.82

mmol, from above) in 5 ml of dry CH.Cl, containing 0.24 ml anhydrous ethanol was
treated with a stream of HCI gas for 1 min. The reaction flask was capped and the
mixture was allowed to warm to room temperature. After stirring 36 hr, all the volatile

were removed to give a foamy white solid which was used without purification.

10
6. Preparation of N-methanesulfonyi-6-(4.5-dihydro-1H-imidazol-2-yimethyl)indole
hydrochloride
NH
\ Hzf\/\/ 2 \
N > N
SO,Me MeOH p SOQMG
HN OEt N NH -HCI
= HCI
15 wherein Me = CHj

Ethylenediamine (82 pl, 1.23 mmol) was added to a solution of
6-(N-methanesulfonylindolyl)acetimidic acid ethy! ester hydrochloride (0.26 g, from
above) in 5 ml of dry methanol. The mixture was stirred for 18 hr at room
temperature. Silica gel (5g) was added and the mixture was dried by rotary

20 evaporation. The resultant powder was applied to a silica gel column and eluted with
85:10:5 mixture of ethyl acetate:methanol:isopropyl amine to give 161 mg of N-
methanesulfonyl-6-(4,5-dihydro-1H-imidazol-2-ylmethyl)indole. The product was
dissolved in 1.5 ml of methanol and treated with 1.5 ml of HCl in diethyl ether (1.0M).
The solvents were removed by rotary evaporation. The product was cooled to -4°C

25 and the resultant crystals were washed with acetone to give 210 mg of N-
methanesulfonyl-6-(4,5-dihydro-1H-imidazol-2-yimethyl)indole after drying.
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I,
hydrochloride

0
N N

SO,Me
HN NH « HCI
wherein Me = CH3

1. Preparation of N-methanesulfonyl-6-nitroindole

7 Z A\
\  NaN(Ms), /CII/>
OQN/QQ > oNT XN

MeSO,Cl, THF, -78 °C 2 \
H o2 SO,Me

wherein Me = CHa
A solution of NaN(TMS); in THF (12 ml, 12 mmol) was added to a -78°C
solution of 6-nitroindole (1.62g, 10.0 mmol) in dry THF. After 20 min. MeSO 2Cl (1.379
12.0 mmol) was added. The reaction mixture was warmed to room temperature and
after 1 hr filtered. The solids were boiled with aqueous methanol (30 ml) then filtered
again. 2.07 g of product was obtained after drying under vacuum to constant weight
(86% yield).

2. Preparation of N-methanesulfonyi-6-aminocindole

O N\ Hy, PtO; i/“\\
N \N _— HQN ™ N

\ EtOH \
SO,Me SO;Me

ON

wherein Me = CHg
A mixture of N-methanesulfonyl-6-nitroindole (2.52 g, 10.5 mmol , from above)
and platinum oxide (119 mg, 0.52 mmot) in 100 ml of methanol was hydrogenated in
a Parr apparatus for approximately 1 hr until a constant pressure was obtained (42
psi H; initially). The catalyst was removed by filtration (Whatman GF/F filter ) and the
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wherein Me = CHj
3.82 g of 2-chloroimidazoline hydrogen sulfate (see Example 6A) was treated

10  with 50 ml of 1M NaOH solution and immediately extracted with CH >Cl, (3 x 20 ml).
The extracts were dried (K2CQ3) and the solution decanted. 10 ml of isopropanol was
added and the CH1Cl, was removed at reduced pressure. The resultant isopropanol
solution was added to a refluxing solution of the N-methanesulfonyl-6-aminoindole
(2.02g, 9.61 mmol) in isopropanol (10 mmol). The mixture was refluxed for 3 hr,

15 cooled, and concentrated under vacuum. A portion (800 mg) of the crude product
was dissolved in MeOH:H:0 (5:1) then 10 g of silica gel was added. The mixture was
dried under vacuum and the resulting powder was applied to a silica gel column and
eluted with ethyl acetate:MeOH:iPrNH (93:5:2) (iPr = isopropyl). The white solid

i obtained was suspended in MeOH (4 ml) and treated with 3 mi of 1.0M HClether.

20 The solid dissolved then a precipitate formed which was filtered off after chilling the
mixture in an ice bath. 590 mg of N-methanesulfonyl-6-(imidazolidin-2-
ylideneamino)indole hydrochloride were obtained (mp 167.6-170.6°C).

EXAMPLE 11A

25 Preparation of 6-(Imidazolidin-2-ylideneamino)indole-1-sulfonic acid dimethylamide

hydrochloride

SO;NMey
wherein Me = CHs;
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10 wherein Pr = propyl

Imidazolidin-2-ylidene-[1-(propane-1-sulfonyl)-1H-indol-6-yl]-amine (mp 212.6-
213.1°C) was prepared from 6-nitroindole (Lancaster) in a manner simi lar to that
described above in Example 11, except starting with propylsulfonyl chioride in place

15 of methanesolfony! chloride.

EXAMPLE 11C
Preparation of 6-(4.5-dihydro-1H-imidazol-2-yimethoxy)-1-methanesulfonyl-1H-indole

Ghe

wherein Ms = CH3S0;

1. Preparation of 1-Methansulfonyl-1H-indol-6-0l

20

25

1. HpSO4, NaNOy 7

> I A\
2. CuSOy4, Hz0, reflux HO” XN
Ms Ms

wherein Ms = CH3SO,

7 N\
-

HoN
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wherein Ms = CH3SO;

The 1-methansulfonyl-1 H-indol-6-o! (1.62 g, 7.7 mmol) was dissolved in 10 ml
20 methylethyl ketone. Cs,COjs (Aldrich, 7.5 g, 23.0 mmol) was added followed by
bromoacetonitrile (1.85, 15.4 mmol). The mixture was allowed to stir overnight. The
mixture was diluted with water and the product was extracted with ethyl acetate. The
extracts were washed with brine, then dried (anhydrous MgSO ) and concentrated by
rotory evaporation. (1-Methansulfonyl-1 H-indol-6-yloxy)acetonitrile was purified by
25  chromatography (SiO,, elution with 30% ethyl acetate/hexane). 780 mg (37% yield

from 1-methansulfonyl-1H-indol-6-ol) was obtained.

3. Preparation of 6-(4.5-dihydro-1H-imidazol-2-yimethoxy)-1-methanesulfonyl-1H-

indole
30
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|soprJOpyI amine) gave 520 mg of the free base. This was dissolved in acetone and
6 ml of 1M HC! in ether was added dropwise, producing a crystalline sait which was
isolated by decanting the solvents, 540 mg of 6-(4.5-dihydro-1 H-imidazol-2-
ylmethoxy)-1-methanesulfonyl-1H-indole _hydrochloride were obtained (52% yield,
15 mp 135.4-136.3°C

‘ EXAMPLE 11D
Preparation of imidazolidin-2-ylidene-(1 -methanesulfony!-3-bromo-1H-indol-6-y)-.

amine hydrochloride

20
Br
o
NI
Ms
wherein Ms = CH3S0;
1. Preparation of 3-bromo-8-nitroindole
Br
m NBS, CHClz _ m
25 02 ?‘1 02 ﬁ

N-bromocuccinimide (2.31 g, 12,95 mmal) was added in portions over 5 min to
a solution of 6-nitroindole (Lancaster, 2.0 g, 12.33 mmol) in 20 ml dry CH ,Cl,. After 18
hr, the solvent was removed and the solids were chromatographed (200g SiO ,, eluted
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The 3-bromo-6-nitro-N-methanesulfonylindole (1.15 g, 3.67 mmol) was

suspended in 40 ml of ethanol and 10 mi of water. The stannous chloride dihydrate
(8.29 g, 36.7 mmol) was added and the mixture was stirred for 72 hr. Saturated
NaHCOs solution was added until CO, evolution stopped. The mixture was filtered
25  through celite and the solids were washed several times with methanol. The solvent
was removed at reduced pressure and the resultant aqueous mixture was extracted
with ethyl acetate. The extracts were washed with brine, then dried (anhydrous

MgS0,) and concentrated to give 680 mg of product which required no purification

(64% yield).
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15 wherein Ms = CH350,

Preparation of N-(2-bromo-5-nitrophenvylimethanssulionamide

Br Br
1. MeS0,CI, pyrEH2Clz, 0°C M@
0> NH, 2. ag. NaOH, MeOH 02 NHSOMe

wherein Ms = CH3S0O,
20 Methansulfonyl chioride (1.26g, 18.43 mmol) was added to a 0°C solution ot

4-pitro-2-aminobromobenzene (1.6 g, 7.37 mmol) and triethlyamine (1.86 g, 18.43
mmol) in 20 m! of CH,Cl,. The reaction mixture was allowed to warm to room
temperature and stirred 72 hr, The mixture was poured onto 50 ml of TM HCI and
extracted with 2 x 100 ml ethyl acetate. The extracts were washed with brine then
25 dried (anhydrous MgSO,) and concentrated. The material was dissolved in 10 m! of
methanol and treated with 10 ml of 3M NaQH solution. The mixture was stirred

overnight. The methano! was removed at reduced pressure , then 10 mi of water
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. TH#10% #, %.(ﬁr'eé‘aration of 1-methanesulfonyl-3-methyl-6-nitro-1H-indole

CHs
! Br
N/@ Pd(OAc), (otol)sP, DIPEA N
. N
Oz NSOzMe toluene, rflux Oz Ms

20 whrein Ms = CH3SO3
According to the method of Martin, Helv. Chem. Acta. (1989) 72:1554, a
mixture of N-alIyl-N-(2-bromo-5-nitrophenyl)methanesulfonamide (2.45 g, 7.31 mmol),
palladium acetate (83 mg, 0.37 mmol), tri-o-tolyl phoshpine (222 mg, 0.73 mmol) and
diisopropylethylamine (1.42 g, 11.0 mmol) in 10 ml of toluene was heated to reflux for
55 18 hr. The reaction was cooled and filtered through a fine Whatman glass fiber filter
to remove the palladium. The mixture was diluted with 100 ml of ethyl acetate , then

washed successively with 1M HCI (50 ml) and brine. The extracts were dried
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10 wherein Ms = CH3sSO;

A mixture of 1-methanesulfonyl-3-methyl-6-nitro-1 H-indole (1.17 g, 4.60 mmol)
and platinum oxide (52 mg, 0.23 mmol} in 20 mil of absolute ethanol was stirred at
room temperature under an atmosphere of hydrogen gas for 12 hr. The mixture was

15 filtered through a fine Whatman glass fiber filter to remove the catalyst. A
quantitative amount of 1-methanesulfonyl-3-methyl-6-amino-1H-indole was obtained

after removing the ethanol at reduced pressure.

5. Preparation of Imidazolidin-2-vlidene-(1-methanesulfonvl-S-methvl—1H-indol-G-vm

20 amine hydrochloride

|
CHa ’\; CHB
7 “NH
A\ (- . (\/ll\J\H N\
Ha N, SN N

; ° N
Ms iPrOH, 82°C H

wherein Ms = CH3S0;
Imidazolidin-2»ylidene-(1-methanesulfonyl-a—methyl-1H-indol-6-yl)—amine
25  hydrochloride (mp 236.4-236.7°C) was prepared from 1-methanesulfonyl-3-methyi-6-
amino-1H-indole by a procedure which was similar to that for the preparation of N-

methanesulfonyI—G-(imidazo\idin-Z-yIideneamino)indo!e hydrochloride .
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25 EXAMPLE 15

Suppository Formulation

The composition contains: % wtwt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
30 Polyethylene glycol 4000 24.5%
The ingredients are melted together and mixed on a steam bath, and poured into

molds containing 2.5 g total weight.
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EXAMPLE 18

Assays for Alpha 1 -Adrenoceptor Activity

Compounds used in this Example 18 were from Sigma Chemical Co., St.

30 Louis, MO, U.S.A.) unless specified otherwise.

A. In Vitro Assay
Male white New Zealand rabbits (3-3.5 kg) and Sprague-Dawley rats (250-400

g) were euthanized by CO> asphyxiation. The bladder (rabbit) or aorta (rat) were

35 removed, extraneous tissue was dissected away, and tissues were placed in
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were then washed for 60 minutes before constructing a second concentration-effect

curve to a test agonist. The concentration producing the halt maximal response

(pECso) and the intrinsic activity (relative to norepinephrine) were recorded. Results
20 for standards and representative compounds of the present invention were

determined.
Representative compounds of the invention showed activity in this assay.

} B. /n Vivo Assay: Anesthetized Pig Urethra/Blood Pressure Model:

25 Female Yucatan micropigs (12-35 kg; 210 months old) were anesthetized with
ketamine (Aveco Co., Ft. Dodge, IA, U.S.A.) followed by pentobarbital (Schering
Plough Animal Health Corp., Kenilworth, N.J., U.S.A.). A cuffed endotracheal tube
was placed in the trachea and the pig mechanically ventilated with room air under
positive pressure. The right or lett femoral artery and vein were isolated and

30 cannulated. One of the two cannulae inserted into the femoral vein was used to
infuse pentobarbital (5-20 mg/kg/hr) via an infusion pump. The second cannula was
used to administer test compounds. The cannula inserted into the femoral artery was
connected 1o a blood pressure transducer (Gould/Statham Sprectamed P23 series)
for the measurement of aortic blood pressure. Needle electrodes were placed

35 subcutaneously to record a limb lead Il ECG and heart rate was monitored by a
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Following the surgical preparation, blood gases (analyzed by a Nova Stat
Profile 3 blood gas analyzer) and pH were adjusted to within normal limits by
15 adjusting respiratory rate, tidal volume, and/or positive-end expiratory pressure.
Intraurethral pressure was adjusted to an appropriate baseline (20-40 cmH 20) by
inflating or deflating the balloon. Following a 30 minute stabilization period, the pig
was pretreated with a beta-adrenoceptor antagonist (propranolol; 100 pg/kg, iv), a
non-selective alpha,-adrenoceptor antagonist [8aR-(8aa,12aa,13aa)]-N-[3-
20 [(5,82,9,10,11,123,13,1 3a-octahydro-3-methoxy-6H-isoquinol[2,1-g](1 ,3]naphthyridin-
12(8H)-yl)-sulfonyl]propyl]-methanesulfonamide (for example, prepared by
procedures described by Clark et al., European Patent Application No. 524004 A1,
for compounds according to the present invention, 300 pg/kg, iv), and a ganglionic
antagonist (chlorisondamine; 200 pg/kg, iv, prepared according to the procedure
25  described in U.S. Patent No. 3,025,294). A single phenylephrine challenge (10
pg/kg, iv) was given to verify intraurethral and blood pressure responses. After the
response returned to baseline, multiple escalating doses of agonists were
administered intravenously and maximal intraurethral and diastolic blood pressure
responses following each dose were recorded. Intervals between doses varied from
30 5-120 minutes to allow responses to return to baseline before giving the next dose.
At the end of each experiment, pigs were euthanized by a lethal injection of
pentobarbital. The maximum responses for intraurethral and diastolic blood pressure
for standards and representative compounds of the invention were determined.
Representative compounds of the invention showed activity in this assay.
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portion of the device was placed in a pocket created under the skin in close proximity
to the insertion point of the cannula. A vascular access port (Sims Deltec, St. Paul,
10 MN, U.S.A.) with a silicon catheter was implanted for intravenous administration of
test compounds. The catheter portion was inserted into the left or right jugular vein
with the port under the skin in the shoulder area. A strain-gauge transducer (SF
Products, Madison, Wi, U.S.A.) was sutured to the urethra and the wire exteriorized
dorsally. Pigs were allowed at least one week to recover from surgery.
15
One each experimental day, pigs were placed in the sling and allowed to
stabilize before administering a phenylephrine prime (10 pg/kg, iv) to verify the
placement of the needle in the vascular access port and calibration of the telemetry
and strain-gauge probes. After urethral tension and blood pressure returned to
20 baseline values, a non-cumulative dose-response curve to phenylephrine was
constructed. Intervals between doses varied form 5-120 minutes to allow blood
pressure to return to baseline levels. Sixty minutes after the last phenylephrine dose.
returned to baseline, a second non-cumulative curve to test compound was
‘ constructed. Responses to test compounds were expressed as a percentage of the
25 maximum response obtained with phenylephrine.

Representative compounds of the invention showed activity in this assay.

EXAMPLE 19

Assays For Nasal Decongestion

30 1. /n Vitro Doq Isolated Nasal Mucosa Assay

The upper jaw is removed postmortem and placed in standard Krebs’ solution.
The nasal mucosa tissue is then removed from the surrounding tissue and cut into
strips. Each strip is suspendedina 10 mi tissue bath under a resting tension of 1gin
Krebs' solutions of the following composition (mM): NaCl 118.5; NaHCO; 25; dextrose

35 5: KCl 4.8, Caliy 1.25; MgG04 1.2 and KHLPO, 1.2, Tho trebe” solution aleo
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A water-filled balloon catheter (prepared by affixing the reservoir tip of a latex
condom to the distal end of a cannula) attached to an external pressure transducer is

inserted through the right nostril approximately 2.5 in deep into the nasal cavity.
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The non-selective alpha;-adrenoceptor agonist, phenylephrine, and the
alphaja-adrenoceptor selective agonist, amidephrine, are active in both of the above
assays and are used as controls.

15
Representative compounds of the invention showed activity in these assays.
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are each mdependenﬂy hydrogen, lower alkyl, -CF3,
lower alkoxy. halogen, phenyl, lower alkenyl, hydroxyl, lower

alkylsulfonamido, or lower cycloalky!,

wherein R? and R’ opiionally may be taken together to form alkyiene or
alkenylene of 2 10 3 carbon aloms in an unsubstituied or optionally
substituted 5- or 6-membered ring, wherein the optional substiluents on
the ring are halo, lower alkyl, or -CN, with the proviso that, when R’ is

hydroxyl or lower alkylsulfonamido, then X is not -NH- when Y is 2-
imidazoline;

or a pharmaceutically acceptable salt thereof.

2. A compound according to Claim 1 wherein A is (R'SO,NR?-),
(RR®NSO,NR?), or (R'R®NCONR®-); or a pharmaceutically acceptable salt thereof

and wherein R', R?, R and R® are defined as in Claim 1.

3. A compound according lo Claims 1 or 2 represenled by the Formula:
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or a pharmaceutically acceptable salt thereof.
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4. A compound according to any one of Claims 1 to 3 represented by the

Formula:

R17 H18

R'®s0 rlj /l\ NH—Y®
| IINFA |/
R21 \l SRio

R20

wherein:

20 YPis 2-imidazoline;
R'® is lower alkyl;

R is H or lower alkyl;
R'™ R* R% and R are each independently hydrogen, lower alkyl, -CF 3, lower

alkoxy, or halogen;
25 ora pharmaceutically acceptable sait thereof.

5. A compound according to any one of Claims 1 to 4 represented by the

Formula:
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7. A compound according to Claim 6 represented by the Formula:

H R34
R2250,N \)\/CHZ ye

R%k)

20
wherein:

Y¢ is 2-imidazoline or 4-imidazole;

R? is lower alkyl;
R* R, and R%® are each independently H, Cl, Br, F, or lower alkyl,
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8. - A compound according to any one of Claims1 to 3 represented by the
Formuia:
st RSO
I
R2850, OCH—Y®
R33 RS‘I
5 RSQ
wherein:

) Y? is 2-imidazoline or 4-imidazole;
R2 is lower alkyl or phenyl;
10 R®, R¥® R¥, R*% and R® are each independently hydrogen, lower alkyl, halogen,
hydroxyl, or lower cycloalkyl;
or a pharmaceutically acceptable salt thereof.

9. A compound according to Claim 8 represented by the Formula:
R34
R2850, ' CH,-Y9
R3
15 R35
;
wherein:

Y9 is 2-imidazoline or 4-imidazole;
R% is lower alkyl;
20 R* R, and R® are each independently H, Cl, Br, F, or lower alkyl;

or a pharmaceutically acceptable salt thereof.

10. A compound according to any one of Claims 1 10 3 represented by the

Formula:
25
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wherein:
X% is -NH-, -CHg-, or -OCHg-;
Y8 is 2-imidazoline, 2-oxazoline, 2-thiazoline, or 4-imidazole;
5 R®is lower alkyl or phenyl;
R forms part of an unsubstituted or optionally substituted 5- or 6-membered ring,
wherein the optional substituents on the ring are halo, lower alkyl, or -CN and R ®is
) (CHg)k wherein k is 1 or 2, CH=CH, CH=CHCH,, or CH,CH=CH;
R¥ R®, and R* are each independently hydrogen, lower alkyl, -CF s, lower alkoxy,
10 halogen, phenyl, lower alkenyl, hydroxyl, lower alkylsulfonamido, or lower cycloalkyl;

or a pharmaceutically acceptable salt thereot.

11. A compound according to any one of Claims 1 t0 3 represented by the
Formula:
15
R RSO
I\)
48 vt
R*8S0,N /\l/x Y
R53 X R51
' Jqsz
wherein:

X'is -NH-, -CHg-, or -OCHz-;
Y'is 2-oxazoline or 2-thiazoline;

20 R*is lower alkyl;
R*is H or lower alkyl;
R® R R®, and R® are each independently hydrogen, lower alkyl, -CF 5, lower
alkoxy, halogen, phenyl, lower alkenyl, hydroxyl, lower alkylsulfonamido, or lower
cycloalkyl,

25  wherein R* and R® optionally may be taken together to form alkylene or alkenylene
of 2 to 3 carbon atoms in a 5- or 6-membered ring;

or a pharmaceutically acceptable salt thereot.
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(N-[6-chloro-3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2-methyl-phenyl]-

methanesulfonamide);

(N-[6-bromo-3-(4,5-dihydro-1 H-imidazol-2-ylmethoxy)-2-methyl-phenyl]-

methanesulfonamide);

N-(5-(4,5-dihydro-1 H-imidazo|-2-ylmethoxy)-2-ﬂuoro-phenyl)-methanesu!fonamide;
N-(3-(4,5-dihydro-1 H-imidazol—2-y|methyl)—2~methyl-phenyl)-methanesulfonamide;
N-(3-(imidazolidin-z-ylideneamino)—2-methyl-phenyl)-methanesuh‘onamide;

N-(5-(4,5-dihydro-1 H-imidazol—Q-ylmethyl)-2-methyl-pheny!)-methanesulfonamide;
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, 89@L0%-& ()- Z|{4.vU4A process for preparing compounds according to any one of Claims 1

: to 13 and pharmaceutically acceptable salts thereof, wherein

a)Ais R'SO,NH-, X is -CH,- or -OCH,-, and Y is 2-imidazoline which process

15 comprises reacting a compound of the formula:

R'SO» N\/‘\/ OC.H5
LK

with 1,2-diaminoethane, wherein R", R?, RS, R® and R’ are defined as in Claim 1;

or
b) A is R'SO,NH-, X is -CHz-, and Y is 4-imidazole which process comprises

j 20 reacting a compound of the formula:

R! SOZN\)\/ x——<
LARE .

with ammonia, wherein R", R*, R®, R® and R” are defined as in Claim 1;

or
c)Ais R'SO,NH-, X is -CH,- or -OCH,-, and Y is 4-imidazole which process

25  comprises reacting a compound of the formula:
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with dilute inorganic acid such as hydrochlonc acid in an inert organic solvent such as

acetonitrile, wherein R", R*, R®, R® and R’ are defined as in Claim 1;

or
10 e)Ais R'SO,NH-, X is -NH-, and Y is 2-imidazoline which process comprises

reacting a compound of the formula:

R! sogm\)\/ NHp
J\)\ R5

with 2-chloroimidazoline, wherein R' R* R® F{S and R’ are defined as in Claim 1;

or
15 f) R? and R’ may be taken together to form alkylene or alkenylene of 2t0 3

carbon atoms in a 5- or 6-membered ring which process comprises reacting a

compound of the formula:

AN

\

RO
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h) X is -OCHz- and Y is 2-imidazoline which process comprises reacting a

compound of the formula:

S\OQR1 R
Ne~~OCH2CN
&/l\J\

o
HS
with 1.2-diaminoethane to form the 2-imidazoline group, wherein R ", R* R®and R®
15 are defined as in Claim 1;

or
i) X is -NH- and Y is 2-oxazoline or thiazoline which process comprises

reacting a compound of the formula:
H R4 0]

| i
R’SOQN\)\/NHCNH(CHZ)ZCHQCI

R’ i RS
R6
20  with potassium fluoride and aluminum oxide in acetonitrile or heating an agueous
solution of the above compound, wherein R ', R*, R®, R® and R’ are defined as in
Claim 1;

or
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10 186. A compound according to any one of Claims 1 to 13 for the
preparation of medicaments in the propylaxis and/or therapy of a disease state that is

alleviated by treatment with an alpha ;aq-adrenoceptor agonist.

J7.. A pharmaceutical composition comprising a therapeutically effective
15 amount of a compound according to any one of Claims 1 to 13 in combination with a

therapeutically inert carrier.

18. . A pharmaceutical composition according to Claim 17_which further
comprises an additional compound useful in prophylaxis and/or therapy of a disease

20 state that is alleviated by treatment with an alpha ;a4 -adrenoceptor agonist.

19, The use of compounds in accor dance with any one of Claims 1 to 13 in
the manufacture of medicaments.

25 20.  The use of compounds in accordance with any one of Claims 1 to 13 in
the manufacture of medlcaments for prophylaxis and/or therapy of urinary
incontinence, nasal congestion, priapism, depression, anxiety, dementia, senility,

Alzheimer's deficiencies in attentiveness and cognition, and/or eating disorders.
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