WD 02/ 089792 PCT/ US02/ 14543 SULFONAM DES FI ELD OF THE | NVENTI ON The
present invention relates to sul fonam des, pharmaceutical conpositions 5
cont ai ni rgotobesa7and their use as urotensin |1 antagoni st sPBACKERAIMD OF THE
| NVENTI ON The integrated control of cardiovascul ar honmeostasis is achi eved
t hrough a conbination of both di r?ﬁ%ﬁ‘ﬁ@% control and systemc

neur ohor nonal activation. Alt hougﬁ ultant rel ease of both
contractile and relaxant factors is normally under stringent regulation, an
aberration in this status quoe@%ﬂ?@l‘s HErN j\ohenodynam ¢ dysfunction
wi th pathol ogi cal consequences. BL m | i an vasoactive factors
that conprise t g presentdivemiznatlataxiosylfonamidesd, phamadeati@nsdnipokitionsendot hel i n- 1,
nor ep i.on via an |ﬁteract'§on with 15 specific Gprotein

h
coupl Iegesfe(rzle&&gﬁ“ﬁg l”?ﬁb tF‘e’Uf'SSf‘ eirgepen { antpgaisssent s a novel member of this

neur ohunoral axis. In the fish, this peptide has significant henodynam c
and endocrine actions in diyv nd tissues: snooth
nmuscl e contraction 20 bot h?ﬁ‘?&i@@@ﬁﬁm @%@ﬁf@?ﬁtl n origin including
snoot h muscl e pI"El’feantagrhtem&nfrbhiﬁcatﬁh&as@]ﬂ&tlfoﬁieﬁﬁtzestls avhlevdd taotghand
genitouri nar t ressor and sor activity .has been
descr | bed s efat e dedoaint sPg R RS herbombtnalsegon HifiBuen
osnor egl attheresulahfrelesss oﬁ\ﬂsntlc&bntrmilwiﬂ ré¢liv@antfodors atnoﬁmlkyfuntieframisgmt helial ion
(Na', d-) tr sot a di i c_effect escr]
Such”an of (SRR fabraia Bhf U oo Bkl b Flio bR i ISR T L
effects (elxmﬁmlcgcbaﬁéﬁ%)equametsabol i sm urotensi n I I i nfl uences prol actin
secretion and xh| bi t act |

Eincl alS mammalﬁi Ivé{soac(ilve }aﬁ%rs th% ch% thlg neufohﬁglﬁrapeg([l Ssrified free

triacyl glycero i pdse resu i"on
30 fatty acnag®ly a(ngleansmﬁ endbthelai 1, nPrepimephiNag, lall fukctgh vidan mte(dchc& \Ath) 1980, 77,
5021; nl on 275 02

pCTi Uso) 1Bt pieRsin el BeenBR SRaR U B ERD APt sl e DA ot 1
was an ext rthrmblyrolpmwmaxland ef fi caci ous vasoconstri ct or exhl bi t ed
naa detr 1 nental BB RS R ol AR MR LB B AT R R
y)
end-organ systems and tissues:
e smooth muscle contraction
20 both vascular and non-vascular in origin including smooth muscle preparations from
the gastrointestinal tract and genitourinary tract. Both pressor and depressor activity
has been described upon systemic administration of exogenous peptide
s osmoregulation:
effects which include the modulation of transepithelial ion (Na*, CI') transport.
25 Although a diuretic effect has been described, such an effect is postulated to be
secondary to direct renovascular effects (elevated GFR)
e metabolism:
urotensin-II influences prolactin secretion and exhibits a lipolytic effect in fish
(activating triacylglycerol lipase resulting in the mobilization of non-esterified free
30 fatty acids)
(Pearson, et. al. Proc. Natl. Acad. Sci. (U.S.A.) 1980, 77, 5021; Conlon, et. al. J. Exp.

Zool. 1996, 275, 226.)



5 Human Urotensin-11 was assessed for contractile activity in the

rat-isol ated aorta and was shown to be the nost potent contractile agoni st
i denti fi estotooogtade. Based on the in vitro pharnmacol ogy ardTiuUs0Yi45e3
henmodynam c pr ofi e of human Urotensin-11 it plays a pathological role in

car di ovascul a seas characteri essi ve or abnor mal
vasoconstri ct dé\eﬁd"‘%%B‘E%Pmteé‘ﬁ"dé‘éf”ﬁﬁ%’{‘?%‘ﬁat‘ “Ames et. al. Nature 1999,
401, 282; [oughds ekubhiblspabmt ah@fdaioud Casddongil@oCar di ovasc. Med., 10: in
press). Corrpounds t hat  ant aqonl ze the Uotensin-I1 receptor may be usef ul

in the tredt nethibited pustaicd exitfagtile praixity thptyyas Gxigemedy fegigtant t¢ WeidHs ¢ heart

di sease (angi Ras deHRG Rls dn%&hﬁ@ba%oma&e?qy&&dm ERvhdimtyd. hypertension
(essential and pul nonary), COPD, fibrosis pul monary fibrosis),

restenosis, abH@abYEIsad] was asspased fr qeniagtile acstitnin the azipolpbaoriand iahn MA,

15 Dougl as sféwn HAthe st eotgd?@éﬂﬁﬁ&@é agomdtidentified B)daREBUCIGUNE i JaF-d @ammat i on
and netabolic vascul opathies all of which are characterized bg%{abnormal

vasoconst r iPhammagplogyad &t viraseedyiaamc prefils PﬁlP‘rt‘f'BaindHOte’UF'bIcI dpdaypa astnelegieil st s may

provi de end,RLIaRi B0kl HisORed cﬂmg&ﬂﬁz@@gﬁ&'&ésn\(@ or A5 at Sasbddn@ddichiafd toO
| owering bl ood pressure. Since are both expressed wthin the

manmal i an CNSc{Airbdysinction) (Amep g jalVeiee 189401283, Dopglay & Qegin 08H- nay be

usef ul jion tends CamtidvRRt Med., REM fdson, schizophrenia, cognitive
di sorders/ Al zhei ners di sease, (Gartlon J, Psychopharnacol ogy (Berl) 2001

June;  155(4) : 4%&mpeyndsithapatagonize e Uspisnsil) receptorauay be yagiplds e fgatmei n,

M graine, NeUSREISE U taildrd! @Gélde%bheﬂﬂerﬂéhrﬂ&%% (aﬁ%ﬂ@ﬂﬁ@éarcﬂéﬁ&ﬁéiﬁﬁ
sl eep-wake cycle, and incentive notivation ef al,.Brain Research 923

(2001) 120-cpoiac aQ@"Fﬂﬁc‘EXP@FP&P‘OUCF%enWéé@pﬁ"é‘?‘%“a@’r)ec(ép%rf@%éde g-rpulmonary

r habdomny 0s a{F QR Sest@bdis, h!h&%&:l&m d}shﬁaamra@mnﬁy(ﬁa@wf@m,qgllnml Mal
i ndi cations., Urotensin my glf)ll cated in various netabolic

di seasds sUoavelas Sy 208Brd P@Nﬁﬁé"'e‘@’l 2)Ngiragedicinftrgnmation andiggtabolipt hacker et

al . Nat urgsceRbhthidl 8l &ohich' ard&dradbRaed b9 %ﬂdado@on‘é@feh&%dﬂ@ﬁ&&@fﬁleSt i nal
di sorders bone,  cartilage, and joint disorders (e.,g. arthritis and

ost eopor osi®yfuncigp Heaneia awgwgfsyn%%w%ﬂ% OrgamPrPfTEN QDD PYPErSERLE conpounds

may be usefddhords@k addi@nRe @mmg Kebd(grdsqat ment) of gastric reflux, gastric
notility and ulcers, arthritis, osteoporosis. and urinary incontinence.

SUMVARY OF THE ISdveriiend PRR Kise bath erestadiathinthe mempalias QNS dieesiepal.

sul f onami dew.:a0dogenar mags UhdyCedlo ma$ de GIN ASiht tOiAert QNARIAbA GcHiPAtenid, WO
02/ 089792 PCT/ US02/ 14543 | n a second aspect, this invention Er ovi des for

the use of “SENFHFEEEAIZeIneTt dissssh: é@@lorb‘r Pyycbardirapseley (BeiOL lyngini bi t or s
of ur ot ensigsi):426-38) aARPulBIty, ARREG  stredsDdePrek it pih, Mgl MedRfuEQlar t he use of

sul fonam des for treating condjtions associated wth urotensin ||
i mbal ance. function, parkinsons, movement disorders, sleep-wake cycle, and incentive motivation (Clark
et al.Brain Research 923 (2001) 120-127.

25 Functional U-II receptors are expressed in thabdomyosarcomas cell lines and
therefore may have oncological indications. Urotensin may also be implicated in various
metabolic diseases such as diabetes (Ames et. al. Nature 1999, 401, 282, Nothacker et al.,
Nature Cell Biology 1: 383-385, 1999) and in various gastrointestinal disorders, bone,
cartilage, and joint disorders (e.g. arthritis and osteoporosis); and genito-urinary disorders.

30  Therefore, these compounds may be useful for the prevention (treatment) of gastric reflux,

gastric motility and ulcers, arthritis, osteoporosis and urinary incontinence.

SUMMARY OF THE INVENTION
In one aspect this invention provides for sulfonamides and pharmaceutical

35  compositions containing them.



5 In yet another aspect, this invention provides for the use of

sul fonam des for the treatnent of congestive heart failure, stroke,

i schem ¢ wearnsudpsease (angi na, nyocardial ischem a), cardrasSoar4asis/t hm a,
hypertensi on (essential and pul nonary), renal di sease (acute and chronic

renal failure/end sta rena i sea opng, W th vascul ar
di sease (mal e riPeé?GO aFYr h‘ﬁ(‘;”tve'b“r?" p%]‘?vadlﬁ%f(’?g’efl éet? Wif{es PSRBT ent
cl audi cat i csfursankied, and amiihﬂdtomﬁ&m)enamdl 10 i schem c/ hem)r rhagi c stroke,
COPD, restenosi ur.o eni c tion 1 grain t abol i c
vasoul opat hi s, ARSI Hter B ARG Mrorbis RETR oGk sy el o sl
i nf | ammat oropndidors essseigted fvvnbnm@anan(ﬂen@alarmal nonary fibrosis), sepS| S,
at heroscl erosi s,, dyslipidem a, .addi ve
di sor degss/ Al zheiR Xt NY SSRegh thisint, 80" ]i’rf’“des %thee S3€/, {;%“1“!19% ydst ether essi on,
par ki nsons traaumeentﬁmbngést%mdzaf&;lumls&elm \mkamcyedrtejlseasec(mginaymyomtdlavat| on,
pain, 15 NEYHH %yrdla L alfrtll'I Ctla erg:nsmn {esser’ltlagg‘nsdt ! Conlélre r Spal di %sset {al 1(1: motility
di sorders, ulcer ng e‘/m'?lo’u Pnar seases G ot 8t ég%nl st may
be adm ni staadeblosit oemel f@ﬁure/mdcsmgp wnaltdls@mse)mlbdg WlﬂEpeﬂphermaSEulaltd]Enset(hlellBapeutI c
agents, said ents ng.sel ect e m the istin thelin
receptor an r%fggﬁi st nclglorérﬁigdlbo Thet9 al& ﬁr\lleérr t|ter'?g Zéurﬁi lclgtn%n(?l(S }6% mgqné)“beaiei do A-11
20 recelst orlscammaglempsh@c swals0 POPDI das:msnsrdslhmat eusgerde mﬂahmetso,n dlggme n and
dual non-sel renocent oni sts. O her
aspect s and gl Fagle B R SRR N o Gl ARG R e PRRBRRPHT P T 1
the foll ovdmgsedéfomsisédg cbehmnaqytflbmms))fsenshﬂltm@tlenosle,cﬂysimmmthcsnon her eof .
DETAI LED gg:g%l P TH MFE The _pr.es ve t| on provides
for corrpOt[J)E ('Bh ;I;’Eg\lm?:' L ﬁ'i:_)sor /lklirh?”engresﬁifseﬁlls?l\/“é1 lflsmny a?xdé\}?'cfgrs for conpounds
of For nul a c(epx)essmnOpdrklﬁ@mRmoRém@t Nsc)tdq:rs @ldé‘li:Wakd%yNe 1ﬁceR9veFm<lsthtll(al, pdin, 30
wher ei n; [ 02/ 14 ubs ituted or
UnSUbSt]iSt utnee I‘O%\%SC%EI?ZUH%U l%?se%lgm?re%lux (%astlflc meplet}/ ISOI' CI'S tl%ef_ls angf Ol | OW ng
hal ogen, legenltc@@ﬁaydfs&@@, N02 CN, Cl-6 alkyl, Cl 6 aI koxy, NR5R6
CONR7R8, SC 1-6 gl - - o -6 a al kyl); R2
i s hydrogen, hallih éygten&g%&%{ﬂ‘sé %a%&%(%ﬂn)é?lﬁ%e%a]%ne con%&o% w1th one or

more other therapeutic agents, said agents being selected from the group consisting of

endothelin receptor antagonists, angiotensin converting enzyme (ACE) inhibitors, A-II
20  receptor antagonists, vasopeptidase inhibitors, diuretics, digoxin, and dual non-selective B-

adrenoceptor and o.j-adrenoceptor antagonists.

Other aspects and advantages of the present invention are described further in the
following detailed description of the preferred embodiments thereof.
DETAILED DESCRIPTION OF THE INVENTION
25 The present invention provides for compounds of Formula (T):

The present invention provides for compounds of Formula (I):

0O

Il H R, R,
R1—ﬁ—N X
0 /CHz]n
N
R2 \
R

Formula (I)

30 wherein:



5 R3, R4, R7, and R8 are independently hydrogen, Cl-6 al kyl, or benzyl;
R5, R6, and R9, are independently hydrogen or C 1-6 alkyl; Xis 0, S, or
CH2; n iwoD2/oex9m pharmaceutically acceptabl e salt theresCT/usaDiI4pdEn used
herein, the term™"al kyl" includes all straight chain and branched isoners.
Represent atjve ex | es thereof include nethyl, ethyl, n-propyl,

i so- propyl ,R’hs-%‘ﬁ‘ﬂ)ag,ybsgt@@g O Esypstituted by G- YO - %ECB’JPVIo,r fiye ?fé%? 9F‘¥ﬁnd n- hexyl .
Wien used Hellify: hilbgen! €F,MOCF)SCBYBID,, G Jdky, Cj_pakoleNRkRgr i ne,
chlorine, bromne 15 and iodine, and fluoro, chloro, bronp and i odo,

r espect i velGRNRriRs. 86 el € OolC1taradkybs €56 8lkyl-aQdR1 is@kyhay contai n one or
nore asy ric carbqn, at g:gs ﬂﬂd égay IExli_ st in racemc and optically active
form Al of2'f EEERIMSEUThas 3 and®t het #“Y'di ast er eoi soners are cont enpl at ed

to be withigy Rh&-SEONEG A iddBRnBmA S BftrodeRMENE AR, ordfdndyi.ef erably RL is phenyl
substi t ut eollgbr“’uréubstl tu{ e By no%ey,m?g\f\o\g'é hrge(,) frcl)gr, or five of any of
the fol | owRigRg had Bgeints indErdnde@FBydrdghh o1y alkylkyl , Cl-6 al koxy, CO2(Cl-6

al kyl), Cl1-6 alkyl-C02(C 1-6 alkyl), or NO2 Preferably R2 is hydrogen,

hal ogen, CP8is P, @lHp:al kyl. More preferably R2 is hal ogen or CF3.
Preferably nI?S is hydrogen. 25 Preferably R4 is hydrogen. Preferably RO is
hydr ogen or CI-6 al kyl. Preferably X is 0. Preferred conpounds are: 30

(R) - N-[ 4- Chir @ plmariBadeiitiqaily hockptablsaititigkeof.di nyl oxy) - phenyl ] -2, 4, 5-trii nmet hoxy-
benzeniﬁul fonam de hydrochl oride; 4 WO 02/089792 PCT/ US02/ 14543

()-N-[4-Chl oro-3-(1-nethyl -3-pyrrolidinyl oxy)-phenyl ] -2-brono- 4, 5-

di met hoxybenzenéghanfusaicreraiie the(tgrmNalkdl' Gielude el 3straikhtathhiyiland branched isomers.
-3-pyrrolidgjnyl oxy)-phenyl]-3 4-di het hoxyhenzenesul.f onam de. §

(3R [ B BRI e R R SR PO Aot fioxy benzene
sul f onam dénutyl, Bso-butyl, t-butyl, n-pentyl and n-hexyl.

(R N- [ 4- Chi'or o~ (A BRI ~s RUA Rlibglhnirh R iRNGDHAR, 47 ditebiRiibenzene
(R) - N-[14- Ctaild)fodma,-aéldﬂnmbmlorabpymdanﬂiimﬂbnyip@mjw)ﬂryphenyI ] - 2- br ono- 4, 5-

di met hoxybenzen |.f onam, de; : . . ,
RN A S 2 e A L RRRNC e prosent invenrion may conain one of morg agymmettic carbon,
t ri fl uor onetdmslabé nag pestsorfcemarmnd eptically active form. All of these compounds and their

diastereoisomers are contemplated to be within the scope of the present invention.

20  Preferably Ry is phenyl substituted or unsubstituted by one, two , three, four, or five of any of
the following: halogen, CF;, OCF;, CN, Cy_g alkyl, C|_g alkoxy, CO,(Cj_g alkyl), Cy_¢
alkyl-CO,(C1 g alkyl), or NO,.

Preferably Ry is hydrogen, halogen, CF3, or C1_4 alkyl. More preferably R, is halogen or CF3.
Preferably R3 is hydrogen.
25  Preferably Ry is hydrogen.
Preferably Rg is hydrogen or Cy_g alkyl.
Preferably X is O.

Preferred compounds are:
30  (R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,4,5-triimethoxy-

benzenesulfonamide hydrochloride;



10

()-N-[4-Chl oro-3-(1-nethyl-3-pyrrolidinyl oxy)-phenyl]-3, 4-di met hoxybenzenes
ul f onam d&Q 02/089792 PCT/US02/14543
(S)-N-[4-Chl oro-3-(1-nethyl - 3- pyrrolldl nyl oxy) - phenyl ] - 2, 6-di chl or o- 4-
trifluoronethyl benzene-sul f ona

2- Br omo- N- [@-THf-&hipreg3(- S’f‘hil‘:?fﬁrFﬂ}id‘“éﬁPrx}‘)dThF’&Pith 8990°6%37) - phenyl ] - 4, 5- di met ho
Xy- benzenesméthexy Béﬂz@lﬁsulfl;ﬁamlde

fr;)? Lg)r(rg_ 2532&]8&%&%0%%§‘ &lnft }é‘ 3 pyn(oq %91%%5%%%'1]’-?3’ {ill;n(gzlthoxybrénzengsuﬁ())(r)gmcp henyl] - 5-
2,4-Di br onusj&N[McqatHr@wr-amﬂaQR) p)]rrd]ﬁtnm&)b(y)mhéﬁ)@] 3,4ldfineBhoxhbenzenesulfonamide;

oxy) ph 0X esul f onam

R L R s b B ol Ty el Ay sbep e PP g enzenes
ul f onam de (R) R 4-Chloro-3- (1 methyl-3-pyrrolidinyloxy)-phenyl]-2-bromo-4,5-

(R -N-[4-Ch] oro- 3- (1 et hyl - 3- gyrrolldl nyl oxy) - phenyl ] - 2- br ono- 4, 5-

di met hoxybetPehaybyegssHiogumd

(R - N-[ 4- CliRpNoa Eh{cko-BR 1 ety B3 pyrialinytixpyphexyt)-2 pliesnidrd-42- chl or o- 4, 5-

di met hoxyben enesu{’f onam def

(R) - N- [ 4- cidpegemethyioenegngsylionamider o) i di nyl oxy) - phenyl ] - 2- net hyl - 4, 5- 25

di met hawy bgngrnesuldr@panmdayl-3-pyrrolidinyloxy)-phenyl]-3,4-dimethoxybenzenesulfonamide;

) o by DL ST cher SPRRBYLE PRl <R -3 -

-i sopropyl -taﬂwdsmahylshnmﬁle@mydnamienyl] 2- br ono- 4, 5-
di met hoxybe

RN e I iy et SRR A AT oro- 4, 5-

di net hoxybejaa&a@smdnfaﬁﬁtam de;

E)tl‘:?)ml;lij[elgz en e I’ O %}é{ﬂhra— -a clhloro 9¥{R)qlmetﬂyq}f)yrr())<l¥d)m ?hl%% Jhenylﬁ? lo;()ﬂ-
(R -N-[4- dﬁe@jeﬁesﬁl—f&n]mﬁc&opr opyI 3-pyrrolidinyl oxy)-phenyl]-3,4- 35
di met hoxyb esul 089 4,

(RN 4 e PBrate W RaRkiTs - aR L b By e Srahey-
trichlor Obei&ﬂ@ﬁ&ﬁl%rfaﬁlmm de

E)eRI)’lt g.l-m[atdfhyl Egm%gé%?—g—gL S%yldgpyré)hrd%ly o%/)n eny P@ 4 lalme ox}benkenlesuif5 namide;

(R) - N [20- Ct(Rg}Ne[43:}ﬂdreMlhmb/}-ﬁpjnymlrdoﬂylody)mhlemyz) biphenyi-] - 2- met hoxy- 5- br onoben
zene- sul fo(r rr%5 b |
(R) - N- [ 4- OHTBFBOY Pnenedy it ™9S by r r ol i di nyl oxy) - phenyl ] - 4- (et hy! pr opi onat e)
benzene- suRj-DH@mGhikas-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-chloro-4,5-

dimethoxybenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-methyl-4,5-

25 dimethoxybenzenesulfonamide;
(+)-N-[4-Chloro-3-(1-isopropyl-3-pyrrolidinyloxy)-phenyl]-3,4-
dimethoxybenzenesulfonamide;
(+)-N-[4-Chloro-3-(1-isopropyl-3-pyrrolidinyloxy)-phenyl]-2-bromo-4,5-
dimethoxybenzenesulfonamide;

30  (R)-N-[4-Chloro-3-(1-isopropyl-3-pyrrolidinyloxy)-phenyl]-2-bromo-4,5-
dimethoxybenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-methyl-4-
bromobenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-isopropyl-3-pyrrolidinyloxy)-phenyl]-3,4-

35  dimethoxybenzenesulfonamide;



(R -N-[4-Chl oro-3-(1-nethyl -3-pyrrolidinyl oxy)-phenyl]-2,5-difluoro-4-brono
benzene- 10 sul f onam de;

(R) - N- [ 4-v@oloongy7® ( 1- et hyl - 3- pyrrol i di nyl oxy) - phenyl ] - 2, BCBAISDT/ m81Ny| -

t hoxybenzene- sul f onam de;

(R N[ Ol 0r 0 e e B M T R Y RV PNV 12,3, 4- L il or obenze
(R) - N- [ 4- Chiighi@totentchedi®bitydide3- pyrr ol i di nyl oxy) - phenyl ]1-2, 3,5, 6- 15

t et r anet hyl

(R - N-[ 4- Cﬁgbﬁﬁg{&’? ucl-"ﬁr'gF%ir‘?fhgi’gé'BW?I@fﬁymxﬁwlﬁ%);@%ﬁén@?I ] - 4-i sopropyl benzenesu

| f onam de; pentamethylbenzenesulfonarmde

(R -N[ | I | b | f
b de. - 5, R RRN gt o ke g R e e R RS el o e 4
cyanobenzerseﬁd;ﬂafxﬂream de; 20

|(bR)e;1’Z\|_e£1£el: Cghﬁ\l 63 ca%-gs méthyi% %}j/rrrcl)’l%lmlyfjoxwll)h%é%%A metﬂylplloplohate)genzeneor 0- 6-met hy
(R) - N-[ 4- ChbBsramatef 1- et hyl - 3- pyrrol i di nyl oxy) - phenyl ]-2,5-di fluoro-3,6-dib

r onobenzene- | f Qnam.de; s N-[ 4- Chl oro- 3- .
eyl -5 BRI PO et A EOSDARE PR bdetifbugge-dybrogigbenzene-
br onobaonzeneaifsiaidenam de;
I(,]Z),n_ (I;Ié[ 4- d}i{?&ow%h oro-g!% m{ethy??a %yr rl%krly?oxw ph% 9’1} 2 9% tr1X1et11y134 Inle oxy gnezgnz ?nesm fo
(R) - N-[ 4- Chulsmamade( 1- met hyl - 3- pyrrol i di nyl oxy) - phenyl ] - 4- but yl benzenesul f on
am de; o
(R) - N- [ 4- oHRENF4Eore sty Byrolisi vy RS Ryl) 2 g robe et PRgP &2 5- br omo
benzene- suRj-BiHarGhites-330-n{cRyi-Mpf el BiHybux@yheayl]-2,3,5,6-
SHF;E gxé%saggtgarm%lmlyﬂ)len enesu];fgna%]denyl ]-2,4-difluoro-5-chl orobenzene-
(R) - N[ 4- CHRpNg43=Hdke-0¥ 1 imethyB3-pyitolalinythixpyprexyl)-4-fxoeropy benderfebuifononide;
met hoxyben | f onam de: -
(R) - N-[ 4- cﬁ?‘gﬁg@’é“?"f?‘?égﬁ‘%?fh-y?'BW‘FIES’I"}YH%XH{/?M“X}} R e ABIds 4. 5. 35
di fl uor ober(R@Ne[g{ﬂlﬂ@ma!fﬁ de;hy&%@rﬁlﬂﬁ@&&?})ﬂaeﬁ’ﬂ]ﬁhﬁ@&%4543
(R -N-T[4-Chlor | - 3- pyrrolidinyl oxy)-phenyl]-2,5-difluoro-4-chl or
obenzene- st "5 eamfr%am;ée’
(R) - N- [20- CHR®Ne[4 30| dke-AET dmethy B3 pymrolalinythxp)yprenyl)-2 phidhidrd-6-Brertiytbemeede-
chl orobenzenﬁsulngpnam de; 5
(R -NT4- chl'ofs- (1- met hyl - 3- pyrrol i di nyl oxy) - phenyl ] -2, 6-di net hyl - 4- br ono
benzene- suRj-DHAMH@0-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,5-difluoro-3,6-dibromobenzene-
(R -N-[4- ChI Ronamd (1-met hyl - 3- pyrrolidinyl oxy) - phenyl ] - 3, 4-di bronobenzenesu
| f onam de;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-trifluoromethoxy-4-

25  bromobenzene-sulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-3-fluorobenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-4-butylbenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,4-difluoro-5-bromobenzene-
sulfonamide;

30  (R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,4-difluoro-5-chlorobenzene-
sulfonamide;

(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-3-fluoro-4-
methoxybenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-chloro-4,5-

35 difluorobenzenesulfonamide;



(R -N-[4-Chloro-3-(1-nethyl -3-pyrrolidinyl oxy)-phenyl]-2,4,6-trichl orobenze
nesul fonam de; (R)-N-[4-Chl oro-3-(I
-nethyl-awpymmmhbﬁinonxy)-phenyI]-S-fIuoro-4-nethoxy-2 1@CT/US02/14543
trifluoronethyl benzenesul f onam de; (R)-N-[4-Chl oro-3-(|

i)ren:tz Qﬁle sul f(ﬁﬁ]g 4&8‘5 n% (IN%efhpP%qyg%lgnig?o(xd)l E)herlilﬁi 95 dlfJiT%r g)c(l}/lar%Eerrr]génre]y -

- met hyl - 3- pyrfémakiiddt nyl oxy) - phenyl ] - 6- br ono- 2, 3-di f| uor o- 4- net hoxy-
benzenesul f

(R) - N- [ 4- RS ';“%ﬁ{ﬂc’fﬂ%ﬁééﬁ‘if'fhfé3"BW?‘bdli‘lYb‘i"?%?'i"’&l{)}‘?‘aﬁre"h‘ﬁi| ] -4, 5-di met hoxy-2-trif
lEfrﬁffth%kmkhﬁﬁgﬁﬂﬁﬁMMﬁﬁmanide o} on chloro 4,5-di m
Showy oo BENSE SR e L apY RS L2 B sl e

i di nyl oxy) -spi@faylide: 4- f | uoro-2-tri fl uoronet hyl - 20 benzenesulfonanlde
(R)-N-[4- r{.:RgéIOM Chqoro IgE(Ii %thyig3-pyrrcl;l%lmy?oxyy[l)h%)é%%-é,Q- Xm‘lbenienésulfonralmueuor 0- benz

enesul f ona

3, 4- D met haRy-NMN4[@ sre B Y Imedhy(-8-pyrdlidirstdry)-pHenyll-d 4 j6dtich Golydnooayquifpleemidd; | -
benzenesul f

o B omes 4 oRER T oro 3¢ ot Ry e R RIS PP R - 3

oxy) - ph@nyhhﬂmﬁ&nhﬁﬁzemﬁﬁuhmﬁmankde

2- Cnlor o-4, g@-ﬁﬂl-{%{%@ 02 -H_-rLeth t r§/¥rloll<§m)(lgx|§% p&ennﬁ%@élﬂﬁ)(}%-&%ét oxy 25 rﬁe\{lllycl)-x y) - phen

yl]- benzen
4, 5- Di net hd)eyzeﬂeslﬂtfbrhyrhdet\l-[4 met hyI 3-((R) -1-met hyl - pyrrolidin-3-yl oxy)-phen

I b |.-3-((R
i e e e S e e e R
2&@m345mmmmMMmN{4rmﬂwl3((& 1

t hyl
T Gy N el R RIS 7 %r45°“rseowooxyg-wﬂaor Bty o
benzenesulﬂmnamuﬂﬁmmﬁmmo 02/ 089792 PCT/U802/14543

? NE[R? &"'[(% %h[% (éh:?or (gcr’%)t/hry; gﬁlé c}‘l%d%/ fﬁ!heh%lﬁzﬁ Al Es hexybgnzenesul fonam d

f 3, 4- d|neﬂhoxybmﬁm&nmkulfonanlde _

()< N [ 4- Chl @6 Qe BrdidorBAICE L 2L PNy RS e a B89 e SR xybenzenesu
2-

h

onam de;
Chl or29- 4,teagtnessitforavnyde3- [ (( R) - 1- net hyl - pyrrol i ndi n-3-yl oxy)-4-trifl uoromet

i é: npgeg?/lol&if §1 ﬁ?ﬂlﬁ?erp 32(:}1 rrﬁe?r}yﬂglpggﬂld%iy?(]xg 81@11)% 9 4%‘?&1&&5)) bg‘hzn%gln%kaﬂg rol
3,4-Dimethoxy-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;
2-Bromo-4,5-dimethoxy-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-

25 benzenesulfonamide;
2-Chloro-4,5-dimethoxy-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;
4,5-Dimethoxy-2-methyl-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;

30  4-Bromo-2-chloro-5-methoxy-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;
2-Bromo-4,5-dimethoxy-N-[4-methyl-3-((S)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;
N-[4-Chloro-3-((R)-pyrrolidin-3-yloxy)-phenyl]-2-bromo-3,4-dimethoxy-

35  benzenesulfonamide;



trifluoronethyl-benzenesul f onam de;

2- Brono- 4, 5-di net hoxy-N-[ 3- (I -nmet hyl - pyrrolidin-3-yl oxy-4-trifluormnethy-phe
nyl]- bemnzenessd7dpnam de; 10 PCT/US02/14543

3,4-Di net hoxy-N-[3-((R)-1-net hyl - pyrrolidin-3-yloxy)-4-trifluoronethyl-phen
yl]- benzenesuyul f m';éi' . . -

.4, 5-Tr1 CHEBNGEHIoR ¢ CRpurl iy gy -5 PP dirFeexyReB 35 S HoRPH95 uor omet hyl - ph

enyl ] - benzepsisu!dhisrasi(8Blgyrrolidinyloxy)-phenyl]-3,4-dimethoxybenzenesulfonamide;

2,3,4,5,6-Pe | - 3-((R):1-methyl -pyrro)idin-3-yl .

oy} -t 1 LSRRy SRUF Y oy e BT e benzenesufonamide:

4- Br ono- 2, 3~Chlblowiod-dindsthio Sy-8-{ (A )~ I-misthly hylreofiydini-Olyl atiy j34-Bifydomnyethyhplienyf-| uor onmet h
yl - phen&l ] -, benzenesul f onam de;

2,3, 4- Tri cHERFBSRIP™MER) - 1- met hyl - pyrrol i di n-3-yl oxy) - 4-trifl uor omet hyl - ph
enyl ] - benzemPgtlot@3aR )R ineBA-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-4-

f- I ts)opr Opyéﬁ%%%é%ﬁ@éé&z&r@ﬁl?%gﬂmpdy rolidin-3-yloxy)-4-trifluoronethyl-phenyl
- benzene : ’

2, 4- Di chl oroeBmmzet I imelok3N([8R) -mEehyipysolidinysryloty-dHriftudmyekigxpheayl-t ri f | uor onet
hyl - phenyl ]b- benz&nesu fonam de; 3,4-Dibrono-N-[3-((R)- |

- et hyl - pyreofe e N8 %xy) - 4-t ri f | uor onet hyl - phenyl ]- 25

benzendsul fapnbimaeixy-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-

2,4,6-Trichl oro- 3-((R) -1-met hyl -pyrrolidin-3-yloxy)-4-trifluoronethyl-ph
enyl ]- ben §P|Z§§‘Ef%%ﬁg'ﬁﬂ(ede;

5- Br ono- 2, £;4)5-Ttictdsro-NNE3F-@R ) (- thikppetoligih-3pyiexypéitdliluor@neghydplony- t ri f | uor onet h
yl - phenyl ] b benzenesul f onam de; 30

5- Chl or o- 2, &’-‘%ﬁf‘?srl@%f%‘f :[3-((R) - 1-nmet hyl - pyrrolidin-3-yl oxy)-4-trifluoronet
hyl - phenyl 123,48 0 Pememeth§laNEi(Re | -méthghpyorotidia; 3Byl eb yh MuoflordindtByl (phdr)yi}

- et hyll-spyr rolidi s 3&%{4?Qxy) -4-trifluoronethyl-phenyl]- benzenesul f onam de;
4- Met hoxy- é’,eféz,egq’sflr?nﬁe Yl -N-[3-((R)-1-net hyl -pyrrolidin-3-yloxy)-4-trifluor
oret hyl - 35!i-Pioenya,3-diflesra & BsR F bmathiy dgyrro8di3-y0&xyD-8 9rifdid réSThy U 1454 3
3,5-Dineth xxz-ezésrl’lrﬁ(tmq%lj&el_\l- [3-((R) -1-nmet hyl -pyrrolidin-3-yloxy)-4-trifluorone
t hyl - phenyﬁf’- BENZEREST! f onam de;

2, 4- Di br on®,B4-FettiorN-19-({(1B)- (-(mBRhy pymetithyd3- yhyxyp-itiifiionerdthyll-pkanyH4- t r i f | uor onet
hyl - phenyl J,- benzenesu| fonam de; 5

2. Br ono- 5, ESHFTUEPE ™ et hoxy- N- [ 3- ((R) - 1- net hyl - pyrr ol i di n-3-yl oxy) - 4-t ri
f 1 uor or®dt hyd-kopropyl-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-

benzenesulfonamide;
2,4-Dichloro-6-methyl-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;
3,4-Dibromo-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-

25 benzenesulfonamide;
2,4,6-Trichloro-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;
5-Bromo-2,4-difluoro-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;

30  5-Chloro-2,4-difluoro-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;
4-Chloro-2,5-difluoro-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;
4-Methoxy-2,3,6-trimethyl-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-

35  phenyl]-benzenesulfonamide;



phenyl ] - benzenesul f onam de;

4,5-Di met hoxy-2-trifluoronmethyl-N[3-((R)-1-nethyl-pyrrolidin-3-yloxy)-4-tr
i f1 uor onawbybsosgbenyl | - benzenesul f onam de; PCT/US02/14543
2,4,5-Trimet hoxy-N-[3-((R)-1-net hyl -pyrrolidin-3-yloxy)-4-trifluoronethyl-p
henyl ]- 10 benzenesul f onam de; an - .

4B ono- 2, D 2 o o RE Ryt eyt o) 4 sy b or omet
yl - phenyl ] -behhzariaauiideonam de. Mre preferred conpounds are: 15

et oty b Dbt o BB A RIS RS S Pendi-

(R) - N[ 4- Cteptefiesdt¢rbmidet hyl - 3- pyrr ol i di nyl oxy) - phenyl ] -2, 6-di chl or o- 4-
trifluoronethyl benzene-sul f opam de; . .

(RN L5 G B BRSSP T Rut mrpttskpyropiiaryrip sy 4cnilisyamahe: 20

di met hoxybegmzgmetsuidhesnitiatitde;

(R -N[4- ChJ Opo- 3- é(l- mehh‘}ll -63- q%ogaﬁdi g{l OQ/?) - pg.er}yl l , 3f.§-t ri mH=tlhyI -4-me
t hoxybenzene> PUTHEN A HRoroDet gt - Rk L-giethe sy ke [%-’ty?ﬂ)t-l yoromethyl-

- met hyl - py rphedyil At Fendsuyfbixnide; 4- t ri f | uor omet hyl - phenyl ] - benzenesul f onami de;
25 . - :

2- Chl or o- 4,84 T HRERESN B 1B ey PHER A3 5o Pt PRy e 4 ¢ ri £ 1 wor om
et hyl - pitenyehzenbenaanekthiidonam de; and

2,6-Di chlorp-[ 3-( -1- | -pyrrolidin-3-vylo -4-trifluoronet hyl - phenyl ]
20 Ot ad RPN e R Sl R s 5 5
Conmpounds dfenfa¢salifbramide) nmay be prepared as outlined in Schene 1. Schene |
2N 11~z O a 2N OHb H2 NOH RR2 2 R2 23 BocHNOHd BocHNOn C I /
-3l NFI~-nR RR6 45 eH2NOf RR,NOHZn ~-WCHnNn ~~n

More preferred compounds are:

15  (R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-bromo-4,5-
dimethoxybenzenesulfonamide; .
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,6-dichloro-4-
trifluoromethylbenzene-sulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-chloro-4,5-

20  dimethoxybenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,3,6-trimethyl-4-methoxybenzene-
sulfonamide;
2-Bromo-4,5-dimethoxy-N-[3-((R)-1-methyl-pyrrolindin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;

25  2-Chloro-4,5-dimethoxy-N-[3-((R)-1-methyl-pyrrolindin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide; and
2,6-Dichloro-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-4-

trifluoromethyl-benzenesulfonamide.



R Np6 R 7R R0wn9 5 Conditions: a) 48% hydrogen brom de, acetic acid;
b) hydrogen (50 psi), platinumon carbon, ethyl acetate; c)

di -t ert - bMOybdswogx bonat e, tetrahydrofuran, reflux; d) 1-Recpyusomidsei n- 3-ol,
DI AD, triphenyl phosphine, tetrahydrofuran, 0 C to anbient tenperature; e)
6 NHCO in dioxane; f) RLSO2C1, chlor form nhj ent tenperature. 10 For
exanpl e, acFmnoRRsls of E‘Efm&@r@t“?ﬁ)’lbaﬂeﬁ?fe‘g?s %HI%@i“e%ﬁﬁmeglave phenol s 2.

Hydr ogenati on of the nitro group provided anilines 3, which were
subsequently protected as their tert-putoxycarbonyl carbanates 4.

Al kyl ation of 4 wth various al cohol éﬁ%‘i—ﬁg standard M tsunobu conditions,
fol |l oned byo alod the nitrogew ot et i ng group ﬂf,\Lor edo@gni | i nes 15
6. Subsequent onyI at i om of ts furhighed t rget conpounds
7. Anal ogs whi C tain an N-unsubs Hged pyrrolidine hai n may be
prepared accor di ng to schene 2. 10 W) 02f 089792 PCT/ US02/ 145%#3 Schene 2
BocHNHNOOHN -~2 (\ H~-b R2 %NBoc R H 89 HZNOpHI1L:z:,,
H ¢c RL,,SNO R2 NIHn %Boc OR2 10 H 11 5 Condltlons a) 6 N hydrogen

chl ori de/ di oxane, aniBbd pil at ur ey b) di BeatiN rbonat e,
tetrahydr ofur-a‘h—» anbi ent her ature"—@}’ R1- SO2Cl Io of KM anbi ent
errperature 10

tenperature; then 6 N hydrogéhrchl ori de/ di oxane,
Anal ogs which contain an N-unsuzbstl tuted pyrroli d| nes side Bhain were
prepared from the corresponding tert-butoxycarbonyl derivatives 8. Thus,

renoval of the prottf.p,{',ln poups with 4 N hydraden chi r|de i n di oxane
provi ded ani nes 9. :‘i d‘gi\ik nne yas s et ied as its
tert-butyl car bamate t i | Tne 10. Sul bon n CH

5
Conditions: a) 48% hydrogen bromide, acetic acid; b) hydrogen (50 psi), platinum on
carbon, ethyl acetate; c) di-tert-butyldicarbonate, tetrahydrofuran, reflux;
d) 1-Rg-pyrrolidin-3-ol, DIAD, triphenylphosphine, tetrahydrofuran, 0 °C to ambient
temperature; ¢) 6 N HCI in dioxane; f) R1SO,Cl, chloroform, ambient temperature.
10

For example, acid-mediated demethylation of anisoles 1 gave phenols 2.
Hydrogenation of the nitro group provided anilines 3, which were subsequently protected as
their zert-butoxycarbonyl carbamates 4. Alkylation of 4 with various alcohols using standard
Mitsunobu conditions, followed by removal of the nitrogen protecting group afforded anilines

15 6. Subsequent sulfonylation of the anilines furnished the target compounds 7.

Analogs which contain an N-unsubstituted pyrrolidine side chain may be prepared

according to scheme 2.

10



foll owed by protecting group renoval afforded the target conpounds 11. 15
Conmpounds wherein R2 is CF3 nay be prepared as follows: Schene 3 H2 NF
2N F 02NvOobp89797-~ -C~ "CC N CF3 CF3 CF3 % 12 13 14 ROPHZNS@/14845 N O %
CF3 RO OCF3 N RO 20 15 16 11 WD 02/089792 PCT/ US02/ 14543 Conditions: a)
50% hydr ogen peroxide, trifluoroacetic acetic acid, reflux; b)

1- RO-pyrrolidin-3-o0l, sodium hydri de,S—Cll—e&‘i@ahydrof uran, 0C, c¢) hydrogen (50
psi), platinumon carbon, ethyl acetate; d) Rl1-SQ2Cl, chloroform room
tenperature. 5 For exanple, oxidation of aniline 12 gave nitrobenzene 13.

Substitution of 2R © rj de wyth WaNious =0 | s furnished the
ethers 14. Hydrogena of "ni t-+o—gr oup ovi ded Fi | in8s, 15, which
wer e subsequent!|y sul fonyfat e oM th variuos swT omyl H:h orides to furnish

the target conpounds 16, 10 th appropriate rrgni pul ation, including the
use of alternative nitrggen protecting group(3), the synthesis of the
remai ni ng conpounds of Formula (1) was acconplished by nethods anal ogous

to those above and N0 th escribed in the Exped nental section. 15 A
nunber of optionaliy stifut benzegesul f offyty i de ed in the
synthesis of the tit gspdlnds were mot avai | @bl mretcitalld y and were
prepared according to sgheme Boc 2, 4- Di br onp- 5- net ho beﬁ%er{ésul f onyl
chl oride was prepared as described in W»©838182. Schete 4 20 R"OR R R a
RS2C1L 20 R 21

5  Conditions: a) 6 N hydrogen chloride/dioxane, ambient temperature;

b) di-tert-butyl-dicarbonate, tetrahydrofuran, ambient temperature;

¢) R1-SO,Cl, chloroform, ambient temperature; then 6 N hydrogen chloride/dioxane, ambient

temperature.

10 Analogs which contain an N-unsubstituted pyrrolidine side chain were prepared from
the corresponding tert-butoxycarbonyl derivatives 8. Thus, removal of the protecting groups
with 4 N hydrogen chloride in dioxane provided amines 9. The secondary amine was
selectively protected as its tert-butyl carbamate to furnish aniline 10. Sulfonylation of 10,
followed by protecting group removal afforded the target compounds 11.

15

Compounds wherein Ry is CF3 may be prepared as follows:

Scheme 3

H,N F ON F O,N o)

(S o NI fon
CF, CF, cF, N

12 13 14 R9

. CLrCH ey
£ . e _d R1—S \E\I’”‘z]
CF, N\Rg o) N
15 % Rg

20 16

11



Substituted benzenes 20 were treated with chlorosulfonic acid to furnish
the desired sulfonyl chlorides 21. 25 Conditions: a) chlorosul fonic acid,
di chl or orOhang790 C to anbi ent tenperature. In order to meg/t@onolpound of
the Formula (1) or a pharmaceutically acceptable salt 30 thereof for the
treatnment of humans and other manmmals it is normally fornulated in

accor dance Genditions: AP bydseesp Bt frHRPrOgrelc prede agd, r‘élﬂ‘ﬁ‘har nmaceut i cal
conpositio gogaegunds of Fornula (1) and

t heir phar b égét y\‘cpa]?ﬁQggggﬁ%rggéHggg{rmﬁuﬁe admini stered in a standard
manner for c} drdgerOmsintplatihum loe carheti, ethyladetalis o &4 5O.C, ohlorekaamypioem oral | vy,

par ent er al léfn e?%'ub lingually, transdermally, rectally, via inhalation or via
buccal adm ration. 5 Compounds of Fornula (1) and their

phar macéut i cal I y acceptable salts which are active when given orally can
pe formuated a%,pyhupe xtlcﬁmn%fsamlﬁ@?fgiv@%n%ﬂgmz!ex%zﬁngﬁﬁstmﬁon Stthe Ryl
formulation will "gene ? consi st suspensi on or solution of the
conpound orflugidetwithi \rarlaHSIailcqmldﬁmmhedéneethrS 1dx Hirgrogenatana thsl nitrqgsaput  oi |
olive oil, g)v}/a%g ﬁﬂ:?es(i§ m#he\iferg\@ Qeqaentlgls@i\fl&lgllafég with vg oggﬁlﬁglylacﬂ%tciest ere

t he corrp05| on 1s 1n orm o any armaceutical carrier
routi nel y diweigh fhetargat eprapaunds ol i d f or nmul ati ons may be used. Exanpl es of
such cgpriers include magnesium stearate, terra alba, talc, gelatin, agar,
pectin, ~ acacia, stearic acid, starch, |lactose and sucrose. \Were the
conposi tion is Wit mrdpoatmmﬁlpdatmapsluﬂleg thamige of aliernaive aiOaPIPEGtiNgN | s

sui tabl e, m&p i i d gelatin
capsul e sthcfuP& er gﬁP %{e’S Ogg'eggg?lﬁpgﬁﬁ@n{ldﬁ%? E&nﬁga:(%vggss‘%og@h%egg* atin shell
15 capsul e nmﬁwdpmtqgawuthoa%abomnd|t<e¢10&€(§1mcrlh@1 iy thedxglerimntad sespelr- i ng

di spersions or suspensions may be considered, for exanple aqueous guns,
celluloses, silicates or oils and are incor orated in a soft gelatin
capsul d5shel | . Pypingwf Ofpa?riefmﬂleﬁlﬁistité'@ﬁb@@iﬂteﬁ‘d%@ylébmlﬁ@tusﬁméhe?:b'l'tbﬁtslsd’ﬁ or
suspensi on tltEQﬁmB&HBQH&Q notoarvalﬁlﬁietconlnﬂneﬁlaﬁf &hd Wée PRPSOVR cHinB RIGCRGHEOUS
carrier optionally containing a parenterally 20 acceptable orl, for exanple
pol yet hyl erfe 2gtBibaimo-hokthoxyryhzenespliinyidinside wag preprred asgesabgddn oi |, or

sesanme oi | .y dJyRRked! conpositions for inhalation are in the formof a

sol ution, suspension or enulsion that may be adm nistered as a dry powder
or in the formof an aerosol using aScheawdentional propellant such as

di chl orggdi f | uoronet hane or trichl orofl uoronmethane. 25 A typical suppository
formul ati on conprises a conpound of Fornula (1) or a pharmaceutically

acceptabl e salt thereof wA{ch i8 active wheg adm gpistered in this way, with
a binding and/or |ubricati ent, for exa ol yneric glycols,
gel atins, cocoa-butter or —
R SO,Cl
20 R 21

Substituted benzenes 20 were treated with chlorosulfonic acid to furnish the desired sulfonyl
chlorides 21.
25

Conditions: a) chlorosulfonic acid, dichloromethane, 0 °C to ambient temperature.

In order to use a compound of the Formula (I) or a pharmaceutically acceptable salt
30 thereof for the treatment of humans and other mammals it is normally formulated in

accordance with standard pharmaceutical practice as a pharmaceutical composition.

12



other |low nelting vegetable waxes or fats or their synthetic anal ogues.
Typi cal transdermal fornul ati ons conprise a conventional aqueous or

non- aqueow® 028879ehi cl e, for exanple a cream ointnent, | @Crarsopi4spaste or
are in the formof a nedicated plaster, patch or rrerrbrane Preferably the
conposition is in unit dosage for for exa leatabl capsul e or

met ered aer osol CGB@%““d§6ﬂfq’i‘§Flalaﬂérr‘Hp‘3?‘F RRFmacEyHc l&fﬁcﬁ?péatb Sal(tso gyﬁb@msel ves a

single dosedmﬁﬁeehedd@ﬁ@@ﬁiawmnn%mr @ abat@ehtioNhs indahie® Bisee fok Bsnple t abl y
fromO0.1 ng to 500

and preferably from |l to.100 ng/Kg, and
each dosag@ i HareF‘E?FallﬁasPrTng‘@aHY trapsieigy léffﬁéb’?@‘? "ﬁéﬁq‘%éﬁé’}%bfg%’gg
adm ni st r abi@miseadnai Nns suitably fromO0.1 ng to 100 ng, of a conpound of
Formula (1) or a pharnaceutica cceptable.salt th cal cul ated as

the freé acid. ESEROYYS "‘E}\‘nllat(lB f‘%}tﬁe‘f armgcgWicpl ya%fﬁ?pﬁﬁ’ietsf‘gst YR @8t ai ns

suitably 1-:40@ when giveh &mgf Qh abFyrmlRtel Qs FADs TEHIAS rcappﬁlé§ﬂfc’l lozeﬁgets opi cal
fornmul ati on contai ns sujtabl

0.01 to 1.0%.0of a cq Formula (1). 5
The day |y QUSBGEHBRT N sl Ear S Rt HEmaR pAne S SOy BBt 0. o)
Mg/ Kg to 4Gy aH@{lcl(@a,m&ffor%xﬁﬁ}ﬂ@(éthﬂﬁblQfealﬁ@blm,‘lﬂhae Gil, kly@érmﬁ optvaenwictealt i cal | y
acceptabl e salt ther eof cal}cv ated as the free @e dai | y dosage
regi men f oflABAM8Rf e YIMEA8H N i‘?rl’aé'feicé’ﬂlp?%“oé‘d? ‘t“é'ﬂﬁfs fbaotlf’l 901" my/ Kg to 40

g/ Kg, 10f @h@rﬂﬂmumc&ﬁertrds\ﬁmagmmdlfar;(ré;)anﬁgsoadp&mnamumaymahke,d accept abl e
salt thereqof calcul ated a e free acid. The ‘ t@ ?ag reimalnfor
i ntranasal ETB‘“QESrﬁfﬁFg‘tctaﬁ’tefsd?F Uiy dnagpestuny Sﬁ‘f‘?éqt%lt“?r@ﬁ Bagtale §4aB1 AAABEUP 10 to

about 500 REdcREEERI acid/berrde fabtés antl BEHr&el meremob@oﬂ!ﬁhﬁminsh@ﬂ’oﬂﬂoﬂ goml to 6
times a day, sufficient to exhibit tphfdesire acth %%ﬂ .

sul phonani G&Psalia"y GUREEACARSU UL Py RbEHET (XPERIEHERE thsArax eé’@%’f \‘/:%mﬁréart
failure, stifoked gél&tﬁhﬁﬁ@u(é shaarwhei aeasmpc(samgima;herfymc@fractbalgelamdhelm a)

cardi ac arrhyt 15 h{c ertenS| on nt| al . and u non ar%%%s

di sease’(acBt® é‘ﬁ’élpllf’m’%?ﬁ\“ keapigr rqndpq! ?58 Breg?ré{lééhslp A git aI ong

Wi th peri phefyak cvfieisl oor ampia SguepiBduenspietitibics ailidysd omdls hatpre di abet i ¢
retinopathy, intermttent claudi C%Qi]on/i schem c |inb disease) and

i scheni ¢/ heMSFRRRLRi 1R 2 st geltia Capspe estenosis, asthma, neurogenic

i nfl anmati on, ngpﬁhlrpe;emﬁﬁt ﬁbﬁ}ioblﬁons\bambmﬁ)ﬂdmbem sukm:nebrcefrthei doagedridoi nt
di seases, arthrltls f’;l ot her inflammto é’qt ﬁfs es ,mn emerag s (e.qg.
pul monary fF BRP§Frile daIsepEor ngp- ﬁ%ﬁﬁf.’)‘éscﬁaré‘r% S V2 e éer‘ﬁ di cti on,
schi zopbr enkaptable @il fot axa@mglie polyekaylsieAllydob palpmyldyrsmam letittpny lasichis diY; or
anxi ety, stress,. depression, pain, neuronuscular function, diabetes,
gastric reffd¥°Yastric notility disorders, ulcers and genitourinary
di seases. The uﬂ@pemls:bmpésﬁttoagmhrﬁlhlanmé)ﬁ thifiorrm b5t sohueign,ashgpagsiaprori n
conj unction

ot her &,herlaﬁ)l%] Goagents. sald,agents
bei ng sel eci™® “1‘" %%"F%é ﬁﬂﬁteggﬁ%{i‘ d¥iPRY I drlo N recep Pg
ant agoni st sonanRgénal @t cahwae ritchlngadehzgorrethéw@i)mthdnofblotcmm@amA- I
25 A typical suppository formulation comprises a compound of Formula (1) or a
pharmaceutically acceptable salt thereof which is active when administered in this way, with
a binding and/or lubricating agent, for example polymeric glycols, gelatins, cocoa-butter or
other low melting vegetable waxes or fats or their synthetic analogues.
Typical transdermal formulations comprise a conventional aqueous or non-agueous
30  vehicle, for example a cream, ointment, lotion or paste or are in the form of a medicated
plaster, patch or membrane.
Preferably the composition is in unit dosage form, for example a tablet, capsule or
metered aerosol dose, so that the patient may administer to themselves a single dose.
Each dosage unit for oral administration contains suitably from 0.1 mg to 500
35  mg/Kg, and preferably from 1 mg to 100 mg/Kg, and each dosage unit for parenteral
13



receptor antagonists, vasopeptidase inhibitors, diuretics, digoxin, and
dual non-sel ective ~3- adrenoceptor and al -adrenoceptor antagonists. No
unaccept abb@2nedrol ogi cal effects are expected when conpeamasonissihe 30
invention are adm nistered in accordance with the pr esent inventi on. The

bi ol ogi cal activity of the conpounds of For rrulg 1(’ ?f‘ﬁ g: {}r ated by the
fol | owi ng taéﬂnés‘ratﬁé‘dﬁobqal“@%@blﬁlﬁi‘?m hiyme kgel00e of . FmneRL AiRERIR dherd ni ng
stabl e cl Ogﬁﬁhﬁéﬂﬁﬁ&l@ﬁ&eﬁtﬁ&e Gt kdof CABulat&asBé ResRl) EAg ddsigonipasred with
200 pM[1251] h-WI1 (200 G /mol-'  in the presen @6%8{?% WO 02/ 089792

PCT/ US02/ 1415%3%35 W%ﬁﬁ‘%c@méﬁ‘ﬁbﬁﬂ “Ymgpndiprdpra G RT RSHASE (0 1 nM
to 10 uM, A @pralffbrilatioh BhamtshiRdblyVmO U8 .09 of2dmipbundP FedduTa (Ds - HCI

MyC12) . Incubatl on was done for 30 m.nutes at rqo r ovved b
filtratPon GFB flibe fabydosaee Feeppenfaeeral adminiyaHonis sy ya§%§ OF‘ é(f;gea(‘)‘bx Y

bi ndi ng wasngrant hE&hﬁﬂn@Mf@ﬁﬂﬂ&(E@MﬁHaﬂ&ce&bﬂlM@dpﬁ%& shit thdieby Was 5

defined by 1251 U-1| binding. in the presence of nM of unl abel human
U1 Anal aieaf s o e istdn TE G BEHBE HEATEY oA A1 PSS En S
fitting. Cabgutionbi tb @0 mg/ Ky, auzcrdatpbﬁrrda)fm{eatoemhaa@dr Getlarmad@dvichliyzat i on

FLI PR assay (M| ecul ar Devi ces, used for. the aSunctl onal

Gt 11 catpHable BT oAk agh e iAo (ke dbly doRiee Eeden Buiafrilas

( lst abljelb r Q@Qiﬂlﬂdtxﬁﬁ(ﬂian@a&l fflalatidhgs silaybli} ahJuOVe ©BAbbU l&%ﬁl@/@fﬂs@ﬂ The @cfctivs wer e
plated in a po sjne co cl ear ates, After 18-24
hours the d’éﬂi?dée’\%ﬁ'éy Bgs/iﬂ"f‘“a‘ftéﬁgz‘ﬁﬂ‘l ﬁé‘me%ﬁ? éﬁ%ﬁ“té ‘at"t\ﬁéerd@ iEdposed to
various conggnyrations (10 nMto 30 uM of test conpounds followed by
h-U-11. After injti atféﬁn of , the assa scence \Aﬁﬁ read .every second

for one mnute argseHBRoEREen O%sé%ryli’aé‘ eldgf’ REABIY SUORG DA nut e.  The
i nhi bi tgr y fﬂqﬁlr@@M@ntsbla&menbaatdlséﬁ%a&lgﬁGx)y@aﬁdﬁalls@mnat) eardfa0arrvalirhiaus t est
conpoun S | nosi.t ol 0 S assa 4 cell 0 flask
vere prlal aﬂ’é{P"éH“%%(F?fF’@fﬁfE qnaﬂg él"ﬁi/‘?i ?Hfacmf‘ BT 'éa?fat’# 5P§| nosi t ol
free Dul beGge Eenﬁlﬂﬁbeﬁsb)?ﬂor@a’gﬂi peﬁp}i&’iﬂl ivasdularAfideade (naldeleicrilg dy dfilreti@e blaketicwer e
washed tw ce with Dul becco's hat e- buf f er ed, sal.i ne (PPBS), and t hen

i ncubat ed i"A"H B%erﬁ‘btf?f‘h‘i]?ﬂd%@“ofg Cﬁfiﬂ"’lfl?'&lb SSFS%% Cﬁe '% SHEThagise

experi rrent sW@lSe CopPDI Rtekbsiyasthhia, neaﬂbgémé mﬂamf&]amdmcmmﬁﬁe;ugnemnment rati ons of
h- U1 1 P h/% |bn thelab encde E esen ﬂthr(? glffer

concent rat |V8FF§ opjhigs, bgne ‘% ARy 58?53?«3 m@&ﬂ%%?{d% AT H lsear%ctlbatl on
continued ffibrosalte.adailrhéranaibrasisiisepsat at&?@cafdssrdyalfpmﬂmﬁ hadictwact i on was
termnated b @tl on i chl oroacetic

%/ pF: addi ttl on of gy?\éfl n% .concent.r ey, tllg
acid and cefitiPrPirgidt osRYY %orgeiﬁ PRAPRSO5eDs NRYRVINa ATYAY-i*Y8d with 100ul of
IM Tri zma hRrpessaadpdit) @eiroasdctilal fupdios,plidtes gmemereﬂmpgasaicedoumy disorders,

ulcers and genitourinary diseases.

The urotensin antagonist may be administered alone or in conjunction with one or
25  more other therapeutic agents, said agents being selected from the group consisting of
endothelin receptor antagonists, angiotensin converting enzyme (ACE) inhibitors, A-II
receptor antagonists, vasopeptidase inhibitors, diuretics, digoxin, and dual non-selective -

adrenoceptor and 0.j-adrenoceptor antagonists.

No unacceptable toxicological effects are expected when compounds of the
30 invention are administered in accordance with the present invention.
The biological activity of the compounds of Formula (I) are demonstrated by the
following tests:
Radioligand binding:
HEK-293 cell membranes containing stable cloned human and rat GPR-14 (20

35  ug/assay) were incubated with 200 pM [1251] h-U-II (200 Ci/mmol ™ in the presence of
14



on AG 1-X8 colums (0.8 ml packed, 100-200 nesh) in formate phase. Inositol
nonophosphate was eluted with 8 m of 200 nM amoni um formate. Conbi ned

i nosi tol wOo0208d92ri s phosphate was eluted with 4nl of | WCarosozIi43m
formate/ 0.1 Mformc acid. Eluted fractions were counted in beta
scintillation counter. Based on shift fromthe contrgiu curVﬁgKB 30 was

cal cul at ed.inGAgasing cprrertgHonsipb testsopBEtdS iIndPMBR{(& 1 pM i A0 pb: 1P AREYE £ r om
(radi ol i gangbubhdsliveBm@SS 2004l (206hMTrib-HUY] 5 miO0RO12N Nhdub X ae dbid fifi 30= 270

1 st rat i VB SHSEn qi’%ér?ﬁ%éé@i%‘s‘iy ihiiet B BB S,
cxampl e 1 26 heded A e qgénggagégy gaﬁggwnah%quomgem))mangw.i, 1-2,4,5-

triimethoxybenzenesul f ona

2- Chl or &- 5-dafihddaghiehal- ImQHgQﬁmeiinmrtceeamosm f UnBibBle@hurdanU- HDAr)al%aSoft aken
up in a mxture of 48% g g )l gAcO-|(12L) and heat ed at
reflux for the 4R was pprmgd by nalingar| %ﬁs%e fMowed to cool to room

tenperaturq;azpﬂubmdaﬁdmo |ce water (10 L), and let stand for 3 h. The
resul tant dull vyell f||t and dried in
vacuo (230 4ymicreuep %bai am lzasyn gﬂ%ﬂlaﬁﬁbﬁg"'ﬁﬂi ‘Hfﬂ%ﬁ'&?ﬁo urpEVale, $89 ut i on
of 2- cgl orcmﬁugudtfblq;a@ﬁmalonéliaefimgcanen aﬁhémga)m hdliveinpHEK.E3 @lleexpidingil) was
treate with 5%Pt/C 0.5 i nd the m xture sha under a
hyr ogel? at HRURHErEro R T pag i R T et BRT R ough
Oﬁl i teg rl) apgind dogred %deEaMﬁﬁdﬁeplaﬁemAfthlB-lM h&irhiphk nadﬁt“ats espirktedparfhic on of

the ethy C t e a solid 100% cru ich was taken
directly i ?ﬁfﬁ\ﬁwgaﬁ@ﬁf WEIE §XPOselj ')mo ﬁf’?ﬂc‘&‘}%‘n%"sﬁwhg %il'ﬂ%@?fégf bam ¢ aci d

tert-butyl ®speinddwlidwsdbyuhilpIl. @ﬁteerﬁehioﬁbﬂt-hSaﬂmjl, IﬂO@’ﬁﬁBﬁde wWa®Eeadjeved. 66 nol )
in THE (600 nl) was added sol ut but di capbo e (144 g,
0766 ol ) 1T OB BT and 1158 bl P e Bk P T I PO o
whi ch tisme dohcenistionlat S0s2dC5@wan@lcula@d f@oatid n@etoipsikls. The 25 sol vent was
renoved in vaguo and the residue diluted with ether (1000 nL) and washed
with | M JPPSoLPResPhAteSASSAYS 000 nL). The aqueous washings were extracted

with ether (500 I@E—Il29?@6}1&b&n@msoﬂqsk%&l@ﬁkﬁ&lé'@o%ﬁﬁghmm1Qti MAfo-3PYO L),

dried (MySO4), and concentrated he resul tant brown solid was triturated
with hex anelgosggld)edmi efdngsgohfege llj)@lblegzogmpglﬁfgga@l{mgd)@lm After labeling, the cells

were washed twice with Dulbecco’s phosphate-buffered saline (DPBS) and then incubated in
20  DPBS containing 10 mM LiCl for 10 min at 37°C. The experiment was initiated by the
addition of increasing concentrations of h-U-II (1 pM to 1uM ) in the absence and presence of
three different concentrations (0.3, 1 and 10 uM) of test compounds and the incubation
continued for an additional 5 min at 37°C after which the reaction was terminated by the
addition of 10% (final concentration) trichloroacetic acid and centrifugation. The supernatants
25  were neutralized with 100ul of 1M Trizma base and the inositol phosphates were separated
on AG 1-X8 columns (0.8 ml packed, 100-200 mesh) in formate phase. Inositol
monophosphate was eluted with 8 ml of 200 mM ammonium formate. Combined inositol di
and tris phosphate was eluted with 4ml of 1M ammonium formate/ 0.1 M formic acid. Eluted
fractions were counted in beta scintillation counter. Based on shift from the control curve Kp
30  was calculated.
Activity for the compounds of this invention range from (radioligand binding assay):

Ki=1nM - 10000 nM (example 10,Ki =270 nM).
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of the title conpound: np 103-106 C. 30 d)

4-Chloro-3-((R) -1-nethyl -pyrrolidin-3-yloxy) aniline 16 W 02/089792
PCT/ US02/w0%4889790 a cooled (0 C) solution of PCT/US02/14543

4- chl or o- 3- hydr oxyphenyl carbam c acid tert-butyl ester (55 g, 0.23 nol),

(S)-1-nethyl -pyrrolidin-3-ol (24 0.24 nol ). and triphenyl phosphi ne (89
60 30 oty Y riptelegE pymoles e dupatts i R bR RN o

sol ution ofinlAndbh.(67 nm., 0.34 nol) in THE (100 nlL) over | h. The resultant
solution was allowed to slowy warm anS Farl‘oi ent tenperature and nai ntai ned
for 16 h. The THE was renoved in vac the residue treated wwth 6 N
HO (650 nL). The resultant m xture was stirred at room tenperature for 4
h, at ich tijfe | i i th

remove the ery P Rtos P e —ox T ae. e tr&t&-was washed with Et OAc (3
x 1 L) and trichdtiaix@beardimedufoxandidd Jydiwhlbgdove additi onal reaction by-products.
The aqueous | ayer was then 10 basified wth solid NaCH pellets and

extracted with ether (2 x 1 Lb and Q.. The conbi ned organic
~ x 11iL) >and brine (1 L), dried
\

| ayers were washed w th sat wwated

(MgS™), and concentrated to\gi ' title conpound: MS
(ESt) me [MtH + 227. 15 e) © 0
(R)-N-[4-Chl oro-3-(1-net hyl - 3-pyrrol ildi nyl oxy) - phenyl ] - 2, 4, 5-

triimet hoxybenzenesul f onam de hydrochl ori de

(R) - 3- (1- MYy FhIgronypifrepheRtlny | ) - 4- chl oroani line (56 mg, 0.25 mml) was

di ssol ved i nchldichhigbffotaBe0 ¢ 4.7Fhdl) wak tékeR up il IMIXRRXyRAZEBEAS Sl aRy |

chl oride (66 added and the m xture was allowed to stir

.. 0.25 mmol ) was
at room% en%%&gﬁlu% b and Peaze%aégfsﬂ}lx 95 daysxtlihp darkaduiny vas ALV AERY OAAYM t he

resi due receppdraiel FReNiKtE Be MalaMOIL) Bd fiddkahStar 3 ReThd edua@upodipd, (85 ng,
69% : M5 (ES+§ me [ MtH + 457. EXAMPLE 2a 25

2- Br ono- 4, 5304f #at Rssipwaheh il Mrishynd drisd it Yagee @39 & B opdd2d7 fo a cool ed

(0 © solution of 4-bronoveratrole (15 nL, 100 nmol) in dichl oronet hane
(100 nL) was added dropw se chlorosufonic acid (26 nL, 400 nmol ). The
reacti on wals &Chlowetaminoplehdwl y warm to anbi ent tenperature and mai nt ai ned

for 3 h i My . i ith eth
oo Al Sl B o, £ARSILIALEA 20M- bl ver
250 1) andwitr 5% &VCIDIO mg. p,5 veighe®d) aneire miatgreshrkemusddr hydrogeantnosplenc ent r at ed

to furnish (%0 %f%k 8 H Eﬁ’e"\Q&'Euré %?s 1‘ﬂtere%Ql(%‘})ughj(?elite® and the residue washed well with

ethyl acetate. Evaporation of the ethyl acetate gave a solid (95 g, 100% crude yield) which
was taken directly into the next step.

20

¢) 4-Chloro-3-hydroxyphenylcarbamic acid tert-butyl ester
To a solution of 2-chloro-5-aminophenol (95 g, 0.66 mol) in THF (600 mL) was added a
solution of di-zerr-butyl dicarbonate (144 g, 0.66 mol) in THF (600 mL). The reaction was
heated at reflux for 6 h, at which time it was allowed to cool to room temperature. The

25  solvent was removed in vacuo and the residue diluted with ether (1000 mL) and washed with
1 M citric acid (2 x 1000 mL). The aqueous washings were extracted with ether (500 mL)
and the combined organics washed with brine (500 mL), dried (MgSQ,), and concentrated.
The resultant brown solid was triturated with hexanes and dried in vacuo to give 125 g (78%)
of the title compound: mp 103-106 °C.

30
d) 4-Chloro-3-((R)- 1-methyl-pyrrolidin-3-yloxy) aniline

16



WO 02/ 089792 PCT/ US02/ 14543 Exanples 15a, 16a, 44a, 47a, 48a, 49a, 50a,
51la, and la were nmade as set forth in Exanple 2a by substituting the
appropri ave o3vgx792 ng materi als. Exanpl e Conpound 1-10 acPCT/US02/14543

2- Chl or o- 4, 5-di met hoxy- 0 S02CI benzenesul fonyl chloride 15a O)

4, 5-Di net hoxy 2-met hyl - benzenesul fonyl O SQ2CI ch]oride 16a Br S02 Cl

4- br ono- 2, 6Logi geelet (A "B apludanead dichiopsy3-hydronygheny leathargic agid zqritantyl ester (55 g,
4,5-Dinmeth fi ; | F o
42 2 et s ol (4 HORATELBidin10) B povzeresupenelices 479 |
Br F | SOP mplBndii (@, 13)&@ @@P@)df@PW’é‘t Hasgdition frmrlgbw@n@gaf PEHY (67018 de  49a
O CF

3 4, 5 el H@fﬁy 60 L} édewwﬁ@mwam QiuiE Was RRNZE REFIMIG Wadh (ochl or i de S0a
18 WO 025/ 089792 PCT/ US02/ 1454

ambient temperature and mamtamed for 16 h. The THF was removed in vacuo and the
residue treated with 6 N HC1 (650 mL). The resultant mixture was stirred at room
temperature for 4 h, at which time it was diluted with water (500 mL) and the filtered to
remove the triphenylphosphine oxide. The filtrate was washed with EtOAc (3 x 1 L) and
chloroform (5 x 1 L) to remove additional reaction by-products. The aqueous layer was then

10  basified with solid NaOH pellets and extracted with ether (2 x 1 L) and EtOAc (2x 1 L). The
combined organic layers were washed with saturated NaHCO; (2 x 1 L) and brine (1 L), dried
(MgS0,), and concentrated to give 40 g (80%) of the title compound: MS (ES+) m/e [M+H]*
2217.

15  e) (R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl}-2,4,5-
triimethoxybenzenesulfonamide hydrochloride
(R)-3-(1-Methyl-3-pyrrolidinyl)-4-chloroaniline (56 mg, 0.25 mmol) was dissolved in
dichloroethane (4 mL). 2.4,5-trimethoxybenzenesulfonyl chloride (66 mg, 0.25 mmol) was
added and the mixture was allowed to stir at room temperature for 2 days. The mixture was

20  concentrated and the residue recrystallized from ethanol to furnish the title compound (85 mg,

69%): MS (ES+) m/e [M+H]" 457.
EXAMPLE 2a
25 2-Bromo-4,5-dimethoxybenzenesulfonyl chloride
/OIIBr
o SO,Cl

To a cooled (0 °C) solution of 4-bromoveratrole (15 mL, 100 mmol) in dichloromethane (100

mL) was added dropwise chlorosufonic acid (26 mL, 400 mmol). The reaction was allowed
to slowly warm to ambient temperature and maintained for 3 hours, at which time it was

30 concentrated and diluted with ether (300 mL). The resultant solution was then washed with
ice cold water (2 x 250 mL) and brine (100 mL), dried over magnesium sulfate, and
concentrated to furnish a grayish powder (25 g, 78%).
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O~C Ol q SOd 2,6-Dichloro-4,5-dimethoxy- 2 Cl benzenesul f onyl
chloride 51a 2,4,5-Trinethoxy-benzenesul fonyl 0 S02CI chloride | a Exanple
2 WO 02/089792 PCT/US02/14543

(R2-Brono- N-[4-chl oro-3-((R)-1-net hyl - pyrrolidin-3-yl oxy)-phenyl ] -4, 5-di net

hoxy- 5 be

4- Chl or o- 3[]%"(‘%)?@%{?8[16%%%;@7%@3

e

|B ‘{ﬂa:g_oﬁ,%)?o%;g? a gﬁl{eﬁlaﬁgacsl SCNOHHI?EXEI?TPPIG 2a

4- Chl or o- 3-Hy(st)stitutin®thb yppr@ptiateatartitighnaterialsoxy) anil i ne was prepared accordi ng

to the

10 procedure in 1(a)

(d). b)

2-Bromo-N-[4-chl oro-3-((R)-1-net hyl - pyrrolidin-3-yl oxy

- phenyl ] - 4, 5-di net ho

Xy- benzen

esul fomEaamgr To a

q

e

ol uti on ofompound

4-chl oro- ((R)Ol ret-hyl—pyrret-di-n3-yloxy)—ant--Hnre (B0 g, 132 nmol ) in 15
1, 2-di chl gr oetfiang NG00 m.) was added a solution of
2" br ono- 4,|5- di_methoxtbenzened 1Gherg#.S-dimebetyde (42 g, L35 mml) in
1, 2-di chl gr oet hReine~(308CAL) . | ThE ikl AtlorgQ! Uuti on was mai ntai ned at
anbi ent t gnper at u\rM? for 14 h, at evvhl?lck?g'ti r% the solids|that had formed were
filtered, |washed i1%h di chl of omet hane and et her, and dried in vacuo (50 O
to afford 58 g.@ of thel[title conpound: np 214 C [(dec); MS (ESt+) me
[ MtH] + 5085. |l es 3-53 quehe iBdera5gzgt forth ipn Exanple 1 by
substitutiing tNys iat e starl?rllengg)enat g_ﬁ?al s. 19 WD 02/ 089792
PCT/ US02/ 14543 ~ Exanpl e ( ESezemselfa@pighbude [ M-H| +
16a
Br
4-bromo-2,6-dimethyl-benzenesulfonyl
SO,Cl
chloride
44a
O CF,
4,5-Dimethoxy-2-trifluoromethyl-
o 0,0l

benzenesulfonyl chloride

47a
F
/OIEC
F S0,Cl

3,5-Difluoro-4-methoxy-2-methyl-

benzenesulfonyl chloride

6-Bromo-2,3-difluoro-4-methoxy-

benzenesulfonyl chloride

48a
/O Br
F SO,Cl
F
49a
/OIICFS
o 50,CI
50

a

4,5-Dimethoxy-2-trifluoromethyl-

benzenesulfonyl chloride
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v::r\ 1 gH()-N[4-Chloro-3-(1-methyl-3- os\ ~$c

pyrrolidinyl oxy)-phenyl]-2-brono-4,5- 506 CH3 di net hoxybenzenesul f onam de
3 U \ \ WOo®2/08979)-N-[4-Chloro-3-(1 -ethyl-3 11 PCT/US02/14543
pyrrolidinyl oxy)-phenyl]-3,4- 441 cl dinmethoxybenzenesul fonam de 4

(S)-N-[4- Ch!orqOS G g?thyl 3——=N-O—6pyr+oidi-nyoxy) - phenyl | - 3, 4- 427
cl CH3 di net hexybenZeriesul fonamde 5 H (R -N[4-Chlorp-3-(1 -nethyl-3 0 o

| pyrrolidi ny|l oxyl enyI]-3, ) | yret hoxybenzenesul f onam de 6
( 2 @@‘Pw %f%ﬁ

s\ n¢gl o (i cl ~N
pyrrolidinyl oxy)-phenyl ] - 2, 64 derzhhesplfonyBdBridg CH,

4-trif|uoronethy|benzene sulfonanide ()-N-[4-Chloro-3t(1-nmethyl-3- \ | OH

O o''~gyrrolidin oxy) phenyl]-3,4- 427 C N CH3
dinethoxybenze &S U Q%de 8 FC, T VT o0HD
(S) - N-[ 4- Gl Or t yl- \3-2’4-,5@13 rtirgé/tLéx:))’/:benzenesulfonyl
SO0 chloride
la
Example 2

(R2-Bromo-N-[4-chloro-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-4,5-dimethoxy-

5 benzenesulfonamide

a) 4-Chloro-3-((R)-I-methyl-pyrrolidin-3-yloxy) aniline
4-Chloro-3-((R)-1-methyl-pyrrolidin-3-yloxy) aniline was prepared according to the
10 procedure in 1(a) - (d).

b) 2-Bromo-N-[4-chloro-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-4,5-dimethoxy-
benzenesulfonamide
To a solution of 4-chloro-3-((R)-1-methyl-pyrrolidin-3-yloxy) aniline (30 g, 132 mmol) in

15  1,2-dichloroethane (500 mL) was added a solution of 2-bromo-4,5-dimethoxybenzenesulfonyl
chloride (42 g, 135 mmol) in 1,2-dichloroethane (300 mL). The resultant solution was
maintained at ambient temperature for 14 h, at which time the solids that had formed were

filtered, washed with dichloromethane and ether, and dried in vacuo (50 °C) to afford 58 g

(81%) of the title compound: mp 214 °C (dec); MS (ES+) m/e [M+H]* 505.
20

Examples 3-53 were made as set forth in Example 1 by substituting the appropriate starting

materials.
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S Ci 0O

c:"" N pyrrolidinyl oxy)-phenyl]-2,6-dichloro- 503 9 CH,

4-trifluoronet hyl benzene-sul fonam de 20 WO 02/ 089792 PCT/ US02/ 14543 Chi ral

H/ \\ 2-Booawsdw] 4- chl oro-3-((S)-1-nmethyl- VO -N 0\ " mac PCT/US02/14543
pyrrolidin-3-yl oxy) - phenyl] 4,5- 506 dinethoxy-benzenesul fonam de 10
Chiral Br .-\ 00 " [ Aanrrn?r-hlnrn |\|_r/| nhlnrnQ(lD\ 01 - i C)
1-met hyl -gyrrol i (ﬁxﬁmgleyl oxy) 4 phenyl ] - (%Q et hoxy- be H‘?@rﬁ@%ﬂl"?lﬁnam de 11
\ Chiral |l \ 90 " Br 0 2,4-Dibromo-NTH RS 0-3-((R I 1- Brshy
net hy| - pyrf olidin-3- \I| nvv\ - nP nn\ll 1 -5. 555 (1 (‘I\I\
met hoxy- benzén sug,fonam de 12 \ \ | o ng N-[4-Chloro-3-(1-pthyl-3 o
| pyrrolidi nyI )H phenyl ] - 3,|42)- MﬁiChk@ro flkl(]dilrl .Y‘h’tjxyben zenesul f onan de 13
21 WD 02/ 89792 X (030 2[%>4N 543 yrrQidinyBixytphelih 192 6Rd% b4 Chl 0kgs 3- (1 et hyl -
o OS N, o N,
* | dimethoxybenzenesulfonamide
3
d
]Q\o H (4)-N-[4-Chloro-3-(1-ethyl-3-
~o \é,N o}
i \(:[ Q pyrrolidinyloxy)-phenyl]-3,4- 441
cl
) dimethoxybenzenesulfonamide
4
I
Mo u (S)-N-[4-Chloro-3-(1-methyl-3-
SO ANSINN© lidinyloxy)-phenyl]-3,4 427
i @icm pyrrolidinyloxy)-phenyl]-3,4-
CH,| dimethoxybenzenesulfonamide
5
$
mo H (R)-N-[4-Chloro-3-(1-methyl-3-
~o \‘S,N 0., . i i i
i pyrrolidinyloxy)-phenyl]-3,4 427
© a N
CH,| dimethoxybenzenesulfonamide
6
F,C ci
C‘)éfn o. (R)-N-[4-Chloro-3-(1-methyl-3-
ca 0 \©:C‘ Q pyrrolidinyloxy)-phenyl]-2,6-dichloro- 503
Z s 4-trifluoromethylbenzene-sulfonamide
6
R Q‘?\ . . (+)-N-[4-Chloro-3-(1-methyl-3-
© (-35’ \©: pyrrolidinyloxy)-phenyl]-3,4- 427
N
¢ s | dimethoxybenzenesulfonamide
8
F.C ci
QK o (8)-N-[4-Chloro-3-(1-methyl-3-
L
c o \E:[CI N pyrrolidinyloxy)-phenyl]-2,6-dichloro- 503
9 Hs 4-trifluoromethylbenzene-sulfonamide
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ci N pyrrolidinyl oxy)-phenyl]-2-brono-4,5- 520 dinethoxybenzenesul f onam de
14 Ol oci H(R-N[4-Chloro-3-(1-nmethyl-3- % N OO
pyrrol i diwgloonsyrophenyl ]-2-Chloro-4,5- 461 C N\ PCT/US02/14543
di met hoxybenzenesul fonamide 15 O/ CH3 1 o N o
(R) - N-[4- |l oro-3- ( 1- F[EJ‘J?\\I' 3. pyrrnl idi nyl nvy) nhenyl } 2- et !qyl 441 o0
a \ 4,5-dinet OXy;penzenesuH oNp () N[4 Chroro 3
(1-i sopropyh o N pyr PtﬂfP'aPﬁW‘cf%WO %@MT"}‘ ethyl-gl 455
di met hoxyhenz \nesul CIafn}de fn@dm -Bloxy)- ;mel(y)lH\B-[ 4- Ch r o- 8 1- i sjopr opyl - 3
0 o ¢ " pyrrolrdinyloxy)t pheny 2- brono-4, 5-
di met hoxybenzenesul f onani de fB“e@OBY b?“ZF“eFPIE‘Bna““ e
(R)-N-[4-Ch| or o- 3- (Q isoprop)I-S Ool ci &
pyrrol i di fyROXy) - phenyl |- 2w=b1onp- 4,5-" 534 di met hoxybepzenesul fonam de 19
Br -rrethyl-3- \QNN(R) N[ 4 9= Rk N TBL AL BrR)-
pyrrolidi nyFo I@w - 2- met 4%}})%1 Cﬁé)éol (IT,:IE -3HR)
1-methyl-pyrrolidin-3-yloxy)-phenyl]- 510
5-methoxy-benzenesulfonamide
11
\0 Chiral
BrQ\ﬁCZ'Q' 2,4-Dibromo-N-[4-chloro-3-((R)-1-
Br " Q methyl-pyrrolidin-3-yloxy)-phenyl]-5- 555
\ methoxy-benzenesulfonamide
12
6
j@\q ! ) (R)-N-[4-Chloro-3-(1-cthyl-3-
° i \C[ pyrrolidinyloxy)-phenyl]-3,4- 441
cl

dimethoxybenzenesulfonamide
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br onobenzenesul f onam de 20 22 WD 02/ 089792 PCT/ US02/ 14543 | 01 o Ho
(R-N[4-Chloro-3-(l-isopropyl-3 0 0 1. ci 1 pyrrolidinyloxy)-phenyl]-3,4-
455 di mrewbozpkgazenesul fonamide 21 cl / O H cl o , N oPCT/US02/14543
(R-N[4-Chloro-3-(1-nmethyl -3 o ON pyrrolidinyl oxy)-phenyl]-2,4,5- 469 «cl
trichl orobenzenesul fonamde 22 * 0 (R -N-[4-Chloro-3-(1-nethyl-3 N O
pyrrolidinyl oxy)-phenyl]-2,3,4,5,6- 437 Ol / cl N\

pent anet hyl benzencsesul fonam de 23 H (R)-N-[4-Chloro-3f(1-nethyl-
O pyrrolidiny %) nphenyl | - 24 ngt Clr \
5-brormberze6 ‘J;*P‘m?t} ZEI?E{A(Y:thg@&&MrIS 3-(1-methyl-3- \~ | " |
pyrrolidinyl oxy)-eh A0 nﬂ@lld(mwymfpﬁﬁb?@moe‘} Behzene2®25 suf f onani de
Br FF\ Il oHO(R- N'[4_ gfnpetl%nggcnﬁgﬁuﬁ)ﬂ)na%nde

14

U

Br a% N

OQC' (R)-N-[4-Chloro-3-(1-methyl-3-
s \@:O O pyrrolidinyloxy)-phenyl]-2-chloro-4,5- 461
[0}

\ | dimethoxybenzenesulfonamide

[
°j©[0°”,: (R)-N-[4-Chloro-3-(1-methyl-3-
o) gN °., .
3 N pyrrolidinyloxy)-phenyl]-2-methyl- 441
cl
' 4,5-dimethoxybenzenesulfonamide
16
6
s o (4)-N-[4-Chloro-3-(1-isopropyl-3-
o) s”
o C[C, N pyrrolidinyloxy)-phenyl}-3,4- 455
)_N dimethoxybenzenesulfonamide
17
(!) Br .
KIO ” (+)-N-[4-Chloro-3-(1-isopropyl-3-
D idi 4,5 534
3 o =N pyrrolidinyloxy)-phenyl]-2-bromo-4,5-
)" dimethoxybenzenesulfonamide
18
Cl) Br .
Kj[o H o (R)-N-[4-Chloro-3-(1-isopropyl-3-
~ vUN o
o \@[ (Y | pyrrolidinyloxy)-phenyl]-2-bromo-4.5- 534
cl
)‘ dimethoxybenzenesulfonamide
19
Br :
\QQ‘ ¥ o (R)-N-[4-Chloro-3-(1-methyl-3-
5 \@ N pyrrolidinyloxy)-phenyl]-2-methyl-4- 460
cl
20 M | bromobenzenesulfonamide
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0 / O pyrrolidinyloxy)-phenyl]-2,5-difluoro- 482
4- br onobenzene- sul f onam de
pyrrol i diwglooxsgyophenyl]-2,3,6 439 0 ci
27 sul fonam de 23 WD 02/ 089792 PCT/ US02/ 14543 Cl

ci \

26 0 (R -N-[4-Chl oro-3-(1-nethyl-3-

H

trimet hyl - 4- met hexyhsozense S '

.NO~
al

(R-N[4-Chloro-3-(l-nmethyl-3- C1 o N1 o pyrrolidinyloxy)-phenyl]-2,3, 4-
469 Cl Nijtrfchl orobenzenesulfonamide 28 OH
(R) -N-[4-Ch |T 0[ 03 8- 1- met hyl - B{R):W[4-Cog-3-{(1-isopropyl-3-
pyrrolidi nyloxy) = %@ I3, 3, r@'lkﬁﬁ% %he &3 wetramet hyl bepgzenesul f onam de
20 | 0 HQ (R-NJ 4 cortg;l& et Ry Y oM pyrrolidj nyl oxy) - pheyl ] - 4-
409 cl i |[sopropyl benzenegul { dimethiodpbengpesupnanpde- Chl of o- 3- (1- net hiyl - 3- \ |
0 Ho., s|. al, pyetolidinyl oxy)-phenyl]-4- 395 &0 o
Ci ci
IIQ‘ § o (R)-N-[4-Chloro-3-(1-methyl-3-
cl ?,) \©i Q pyrrolidinyloxy)-phenyl}-2,4,5- 469
cl
- M| trichlorobenzenesulfonamide
(R)-N-[4-Chloro-3-(1-methyl-3-
SN o
8” rrolidinyloxy)-phenyl]-2,3,4,5,6- 437
z %4
a N pentamethylbenzenesulfonamide
23
I
/@OO Ny (R)-N-[4-Chloro-3-(1-methyl-3-
Br 5N ©-. rrolidinyloxy)-phenyl]-2-methoxy- 476
: Py y
cl N\ 5-bromobenzene-sulfonamide
24
1 (R)-N-[4-Chloro-3-(1-methyl-3-
O
JV\@"ENQO pyrrolidinyloxy)-phenyl]-4- 453
o]
o (methylpropionate)benzene-
25 sulfonamide
Br F
Kj[g\ ! o (R)-N-[4-Chloro-3-(1-methyl-3-
F i C[ 2 | pyrrolidinyloxy)-phenyl}-2,5-diftuoro- 482
Cl
o6 \ 4-bromobenzene-sulfonamide
cl) (R)-N-[4-Chloro-3-(1-methyl-3-
%,H\CEO.,,O pyrrolidinyloxy)-phenyl]-2,3,6- 439
© cl N\ trimethyl-4-methoxybenzene-
27 sulfonamide
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31 C
I
Cl

\' N

Cl

pyrrolidinyl oxy)-phenyl]-2-chloro-4- 426 N 32 cl
0 RwORRe8¢79p%- Chl or o- 3- ( 1- net hyl
pyrrolidinyl oxy)-phenyl]-2, 4-dichl oro- 449

et hyl benzenesul fonamde NC \ H (R -NJ[4-Chloro 3 (1 nethyl-3-
cyanobenzenesul f onam de

PCT/US02/14543

(0]

-3- 0 S|
cl

N

\ 33

6- met hyl benzene-sul fonamide F H (R )-N[4-Chloro-3-(1-nethyl-3- Br #Br S
.N\ O, n_pyrrolidinyloxy)-phenyl]-2,5-difluoro- 561 F Ol [/ C N
3, 6-di brorrob'en ene- sul fonam de 34 24 WD 02/ 089792 PCTy US02/ 14543 | Br
(R -N-J4- ¢ht F( 1- net hyl - B(R)I-I@-[HCthcQS—meémylLﬁi nyl oxy) - phenyl ] -2 OCF30 |
[ \ trijflu fl\‘;:lt; )rmb P 60 sulfonam’de A% nH o
(R) - N-[4-Chl oro- 3 ( 3Py‘b Furasrak Ahhenyl]-3- 85 0 0 a N
\ fl uorobgnzenesul fonam 'de 3&10(1118}0&112[eﬁes@ﬂdramme3 (1- et hyl -
28
H (R)-N-[4-Chloro-3-(1-methyl-3-
N 0., - '
i \C[CI E’} pyrrolidinyloxy)-phenyl}-2,3,5,6- 423
\ tetramethylbenzenesulfonamide
29
)\Q (R)-N-[4-Chloro-3-(1-methyl-3-
0.
c') U Q pyrrolidinyloxy)-phenyl]-4- 409
\ isopropylbenzenesulfonamide
30
A@\q o, | (R-N-[4-Chloro-3-(1-methyl-3-
3 \©i { pyrrolidinyloxy)-phenyl]-4- 395
ethylbenzenesulfonamide
NC cl
\©[o (R)-N-[4-Chloro-3-(1-methyl-3-
\\S Q.
o \C[ Q pyrrolidinyloxy)-phenyl]-2-chloro-4- 426
\ .
cyanobenzenesulfonamide
cl cl
\;Io (R)-N-[4-Chloro-3-(1-methyl-3-
LN 0.
5 \©: Q pyrrolidinyloxy)-phenyl]-2,4-dichloro- 449
\ 6-methylbenzene-sulfonamide
F
OB' (R)-N-[4-Chloro-3-(1-methyl-3-
\,é, \C[O pyrrolidinyloxy)—phenyl]—2,5-difluoro- 561
o]
N 3,6-dibromobenzene-sulfonamide
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O N o.,
37 F Br |

pyrrol i diwgloorsyophenyl ] -2, 4-di fl uoro- 482 5-bronobenzenecsuishnnam de

S No (R-N[4-cnl

oro-3-(1l-nmethyl-3- 0 11 c

pyrrolidinyl oxy)-phenyl]-4- 423 0 \ butyl benzenesul f onam de

I N

/ C

38

F/ Fcl I aHo., (R-NJ[4-Chloro-3-(1-nethyl-3 01 /

pyrrolidinyl oxy)-phenyl]-2,4-difluoro- 437 cl 5-chlorobenzene-sul fonam de
390(R)-N—[4 Chloro-3-(1-nmethyl-3- F~1 ~NO -

pyrrolidiny - phenyl ]-3- fI RF8-{4-Chlpi3-(1omethyl-3

met hoxybenze “f .- c. 40 Chloro-3t(1-nmethyl-3F F\ I o
Ho 0 pyrrolidlp ﬁé‘é"dﬁy“’(’@ %QEM%N Cl 460

difl uorobenzenesﬁﬂfo mcnie llnfﬂl@rdn@lt@ﬂﬂmeﬁ@fd-usom 14543 Cl FF N\ o
(R)-N-[4-Ghl oro-3- (1 rrethyl N

pyrrolidinyl oxv) Dhenvl 1-2, 5 3‘9?%5@(18- 437

&

(R)-N-[4-Chloro-3-(1-methyl-3-

H
\ N 0.,
[ g ..
g \©ic| Q pyrrolidinyloxy)-phenyl]-3- 385
\ fluorobenzenesulfonamide
36
(R)-N-[4-Chloro-3-(1-methyl-3-
Q\S,N 0., pyrrolidinyloxy)-phenyl]-4- 423
o \C[Cl N | butylbenzenesulfonamide
\
37
F F
qH R)-N-[4-Chloro-3-(1-methyl-3-
B’II?'N\C[O"'O (R-N-[ (1-methy
o] a N pyrrolidinyloxy)-phenyl]-2,4-difluoro- 482
38 5-bromobenzene-sulfonamide
F F
j@fq ! o (R)-N-[4-Chloro-3-(1-methyl-3-
cl g .
('35 \©:Cl N pyrrolidinyloxy)-phenyl]-2,4-difluoro- 437
39 V| 5-chlorobenzene-sulfonamide
I
o« (R)-N-[4-Chloro-3-(1-methyl-3-
: ‘I‘sl"\‘\©:°"' pyrrolidinyloxy)-phenyl]-3-fluoro-4- 415
O
c N\ methoxybenzenesulfonamide
40
F Cl
jij[‘\’\ " o (R)-N-[4-Chloro-3-(1-methyl-3-
F -
&S') \@CI N pyrrolidinyloxy)-phenyl]-2-chloro-4,5- 437
Al \ | difluorobenzenesulfonamide
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4-chl or obenzene-sul fonamde 42 CI o N11 0 Ho
(R-N[4-Chloro-3-(1-methyl-3 2 o G _" pyrrolidinyl oxy)-phenyl]-3-nitro-4-
446 \ chworoeloggrgenesul fonam de 43 Br o H O (R) - N[ 4- Chl ecoABet/l4snet hyl -

0 pyrrolidinyl oxy)-phenyl]-2, 6- dlnethyl 474 cl \

4- br onobenzgre—sulfonram-de—44BrB ———{R—N{4—-Chtero—3—(3—-et hyl -3
Ocl Npyrro bhy | oxy) - phenyl] 5 3. r ben2(=nesul fonam de 45 C
/ d H (R)-me 3. -rréidn ém‘(m (bg‘JﬁB‘ rolidin lox|hen 1
2,46 469 | ci o @ g ¥ ppyifol}danyﬂwnyb:hﬂlanywérmﬁumu fonakdtde 46 F F F
Chiral (R N-[4-Chloro-3-(1-rgt

pyrrolidinyl oxy)-phgnyl]-5-flu Cwor(é)lb%nafg%g\ﬁfoﬁ%nd?hoxy 21trifluoronethyl 47
benzenesulfonanide F p Chiral (R)-N-[4-Chloro-3-(1-mpthyl-3- | \1 0 C F

pyrrolidinyl% ghlgnyl ]-3,5- qk;_ky[gr&lom 3I}l1 %%Zhyl 4- met h DXY- 2- met hyl |

v N 0.

S "

o \O:m Q pyrrolidinyloxy)-phenyl]-3-nitro-4- 446
\

chlorobenzenesulfonamide

Br
\;j@ H (R)-N-[4-Chloro-3-(1-methyl-3-
LN 0.,
o \©: Q pyrrolidinyloxy)-phenyl]-2,6-dimethyl- 474

Cl
4 \ 4-bromobenzene-sulfonamide
s
Q H R)-N-[4-Chloro-3-(1-methyl-3-
Br IS.,N 0., O (R)-N-[ ( Y
0 a N pyrrolidinyloxy)-phenyl]-3,4- 525
\
dibromobenzenesulfonamide
45

Ci Cl
\Q:O M (R)-N-[4-Chloro-3-(1-methyl-3-
‘é’N lo] “
i \C[ Q pyrrolidinyloxy)-phenyl]-2,4,6- 469

cl O
26 oA trichlorobenzenesulfonamide
. p(\l’n N Chiral | (R)-N-[4-Chloro-3-(1-methyl-3-
< 3 \@[a l:? pyrrolidinyloxy)-phenyl]-5-fluoro-4- 483
F methoxy-2-trifluoromethyl-
47 benzenesulfonamide
. F/Q?\%,n cnral 1 (R)-N-[4-Chloro-3-(1-methyl-3-
° \° i Q pyrrolidinyloxy)-phenyl]-3,5-difluoro- aa
4-methoxy-2-methyl-
48 benzenesulfonamide
| crral 1 (R)-N-[4-Chloro-3-(1-methyl-3-
’&i\ \QA pyrrolidinyloxy)-phenyl]-6-bromo-2,3- 512

difluoro-4-methoxy-

49 benzenesulfonamide
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48 benzenesul f onam de Chiral

pyrrolidinyl oxy)-phenyl]-6-brono- 2, 3-

(R -N-[4-Chl oro-3-(1-nethyl
512 F difl uoro-4-nethoxy- 49

-3 F i

benzenesuwbonasgizae 26 WO 02/ 089792 PCT/ US02/ 14543 F FF @oirresh2/14543
nyl oxy) - phenyl] 4, 5-

(R) - N-[ 4- Chl or o- 3- (|

- met hyl -

3 "10 1 SAN O k~ pyrrolidi

f aonam

nlnf‘l a)

a di met hoxy-2 frlf'““fn”ngry' 49550 b°P7en°s“'.unu“.up 9 hi ral so
(R) - N-[ 4- dhl op 1- met hy] - 3 ®-N-{-Cloro-3-{T-methyl-3-

pyrrolidinyl ox @3&@# 2, 6- qiyﬁbllldiﬂi)@oxyﬂﬁl&nyﬁl 5-

4, 5- di met hjoxy- befiZe '¢onan %ﬁ %q 0 sue, 495

(R) - N- [ 4- Ghl or o- 3- (1- met hyI 3 diethoxy- E‘FOer“e‘

pyrrolidinyl oxy) - phenyl ] - || wefi2ncdulféHathideF 52

trifluoronethyl. benzenesu%%;rﬂwiﬂﬂ HChiral—0-S~— '

(R)-N-[4-Ch|or 1-nmeth InFral r |non y) - phenyl ] -2, 4, 6-
421 53 trjfl, & L RO R LS. 8 Sl e et ng

5- ami no- o-lcr €sdl | or q-Pyrrahdimdpiyeplesny d3é-delderei { ut i nd%various 5
sul f onyl chlorldes for 2,4, 5-|trd / yl {chl ori de, exanpl es
54-59 wereg prepared follomdnék%ﬂﬁ%gﬁé%e 3%%3 g%%??bed inlc-le: M5 (ESt)
me Exanple—Conpgund =

5

(R)-N-[4-Chloro-3-(1-methyl-3-

trifluoro-benzenesulfonamide

pyrrolidinyloxy)-phenyl]-4-fluoro-2- 453
trifluoromethyl-benzenesulfonamide
Ff og A2\ ™™ | (R)-N-[4-Chloro-3-(1-methyl-3
\\s\\/o\@ O (R)-N-[4-Chloro-3-(1-methyl-3-
N v ge
. . o pyrrolidinyloxy)-phenyl]-2,4,6- 421

Substituting 5-amino-o-cresol for 2-chloro-5-aminophenol and substituting various

EXAMPLES 54-59

sulfonyl chlorides for 2,4,5-trimethoxybenzenesulfonyl chloride, examples 54-59 were

prepared following the procedures described in 1c-1e:

MS (ES+) m/e
Example Compound (M+HT
+
Q Chiral
\OQ@; . 3,4-Dimethoxy-N-[4-methyl-3-((R)-1-
— Q ) | methyl-pyrrolidin-3-yloxy)-phenyl}- 407
N
\ benzenesulfonamide
54
d " Chiral
N /éf%\’” 2-Bromo-4,5-dimethoxy-N-[4-methyl-
O [e} o’&'
I Q D 3-((R)-1-methyl-pyrrolidin-3-yloxy)- 486
N
\ phenyl]-benzenesulfonamide
55
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[MiH+ O Chiral [/ \ so 3,4-Dinethoxy-N[4-nmethyl-3-((R-1 -0 O
met hyl - pyrrol i di n- 3-yl oxy) - phenyl ] - 407 benzenesulfonamde 54 r Chiral is

" 2- Bronow@,02/4870et hoxy- N-[4-nethyl -Or C~ 0" _o ID PCT/US02/14543
3-((R)-1-methyl -pyrrolidin-3- yI oxy) 486 phenyl]-benzenesul fonanm de 55 27
VD 02/ 0897.1._ P("’I'I | IQ{'\’)I l/ll—'\4c’2 | V”I I aIL \: "
2- Chl or 0- 4 hloxy N[ 47
3-((R-1-n lodi n- 3-®I &ﬁ‘ff)" 4% %Teth}”ﬁ NJ4]mef)hgnz<=nesul fonam gde 56
Chiral 4,5 x hyl -3M(IB)4L nethhlyrbyrm()(_hm -3-yloxy)- 441

(

3-((R) - 1-net hyI pyrroI| \n- 3- ¥i) I] benzenesul fonam ge 57 H
Chiral | |O\\ "IN 456Brom) 2- c :hgﬁr/yc} hgné%%ﬁg%} sr + ¢l o~

met hyl -3- ((R) -1-nethyl -pyrrollidin-3- 490yl oxvl nhpnv ] -benzenesul f onam de
58 Chiral || \~ N Br ono- £"8-di met hoxy- N- [ 4- thyI @ﬁ 0
3-((9) - 1- nerhyl p ?g i.di n- 3-|yroRyehoAEE-MEREAGIT Rz enesul f onami ge 59

—d D 3-((R)-1-methyl-pyrrolidin-3-yloxy)- 421

phenyl]-benzenesulfonamide

57
i Q n Chirat
o L Q/O 4-Bromo-2-chloro-5-methoxy-N-[4-
o “,
Br a Q methyl-3-((R)-1-methyl-pyrrolidin-3- 490
sg \ yloxy)-phenyl}-benzenesulfonamide
" o Chiral
N LS 2-Bromo-4,5-dimethoxy-N-[4-methyl-
o) o {s]
_d Q ‘O 3-((S)-1-methyl-pyrrolidin-3-yloxy)- 486
N
\ phenyl]-benzenesulfonamide
59
EXAMPLE 60

N-[4-Chloro-3-((R)-pyrrolidin-3-yloxy)-phenyl]-2-bromo-3.4-dimethoxy-

5 benzenesulfonamide

o H

o \\S\\(/)N\C[Ou,, O
\O : Br “ H
a) (R)-3-(5-amino-2-chlorophenoxy)-pyrrolidine
To a solution of (R)-3-(5-tert-butoxycarbonylamino-2-chlorophenoxy)-pyrrolidine-1-
carboxylic acid-rert-butyl ester (2 g, 4.9 mmol) in dioxane (30 mL) was added 6 N hydrogen
10  chloride (20 mL). The reaction mixture was stirred for 2 hours, at which time it was
concentrated. The resultant residue was triturated with ethyl acetate and dichloromethane,
then diluted with 2.5 M potassium hydroxide (50 mL) and extracted with dichloromethane (3
x 50 mL). The combined organics were washed with brine (50 mL), dried over magnesium

sulfate, and concentrated to give (R)-3-(5-amino-2-chlorophenoxy)-pyrrolidine (810 mg,
15 75%).
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EXAMPLE 60

N-[ 4- Chl oro-3- ((R) - pyrrolidin-3-yl oxy)-phenyl | -2-brono- 3, 4-di net hoxy- 5
benzenesuwbomasaoe O/ Br CI H a) PCT/US02/14543

(R -3-(5-am no- 2- chI or ophenoxy) pyrrolidine To a solution of

R)-3-(5-t b | i di | -
o oot ¢ e S bR P RepB el ot BRI R MBS E 50 ) v
added 6 N Hych 2g&i6n of(R)-GHb-amirde- (}Q@opﬁeboxyTbﬁleﬂ&emlﬁ)ﬁnngEtmm@) inas stirred

11t orat o0 GPRBRPSET e R GRS RaR 5 e S8 L 6 R 205

pot assi um hydhiftantiseletidnSths Mainkaiddcht exbiema Cing@raniré for dd bdurg aowathdmeit 3s X 50

%)g n e-srlh mC O@lﬁ% {g ggtg%thgﬁ(g b(i %&Eé\ﬁfet} ?’a étg%%’ :}1/(\%%(318 tg{tlllcnaeCId((§6)0 rrnT]:;, \Nage¥ {1%6] m \{,er
(() 2R} 6g§ (7 8-2 agé'nd brize (G0 ), b endadoykr pyghedhmh clilfac:. (@h&ntreionbBthé 58hition2EveND
(R)-3- (5 arf e ZEHP oy STy - YTV A AR s PGy PIY e8eT 2% hut y1

ester To a solution of (R)-3-(5-am no-2-chlorophenoxy)-pyrrolidine (810 ny,

3.9 I ah fu ded tert-butyl-di bonat
(330 g, | 3. SN0 Rt Ao PSS ambyent
t enper attour ebeh@hesdlotamiles, at which tinme it was 5 diluted with ether (100

m.), h i 5%

o he. (50 i oBHA AFRSa bBr e BTGP S g ORI AT R AT B ho

sol uti on gasger (10Rng0. Qﬁmmtﬂ)mmlﬂercﬁafrmrijrphmnmwedmﬁrbmbﬂm ne-| - car boxyl iC
d-tert-but 2 999

N4 anl or st boRPUBiEr SRt hag R o s mory: SoeaiBr s ¥ hoxy 10

benzenesul frﬂa’iﬁtﬁhdiaat'ﬁmbﬂnlsahpﬁr:itmﬁ faf24 hours at Wthh time it was concentrated. The

(R -3-(K-am.n enoxy ol r i but yl
boter (oo seegs g REPIFRREA I DYLT et ot BhSRRauh 31 Fghlos ss.

di met hoxybemnaane suichoimelit wdslcondedieatddl 20y suaglizaGorBormabanol fufiighed emunltle ant
solution was nmmintained at anbi ent ter’rﬁ/HI ature for 24 hours, at which tine
it was concOMPPHMdY mghld %) sMp &+ irde F2IMHiHIGt ed with di oxane (4 nL) and 6 N
hydrogen chloride (2 nL) and stirred for 5 hours, at which time it was
concentrated. Crystallization from ethanol furni shed the title conmpound
(22 ng, 119%sinavke fapspriatgpiarting majcrglsythe lolpwge £oBPORPHT T Matce ¥ 4P fong

mat er i algs, gxglg%l;%@bl ow ng conpounds were nmade according to 20 exanple 60.

MS (ES+) nfe anmpl e Conpound [ M+H] +
MS (ES+) m/e
Example Compound
[M+H]*
[
O@\o H (+)-N-[4-Chloro-3-(3-
\O VN

o
0 \C[ Q pyrrolidinyloxy)-phenyl]-3,4- 413
a N

dimethoxybenzenesulfonamide

O]@\o .y (R)-N-[4-Chloro-3-(3-
~o \.\. ,N\@O .,IO pyrrolidinyloxy)-phenyl]-3,4- 413
° a N

H | dimethoxybenzenesulfonamide
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()-N-[4-Chloro-3-(3 1 I?.NO o -0 pyrrolidinyloxy)-phenyl]-3,4- 413 C H
di met hoxybenzenesul fonamde 61 / | o H(R-N[4-Chloro-3-(3 ~0o sN'' >
pyrrol i diwgloexgdophenyl ] -3, 4- 413 Cl N H di net hoxybenzenesuliSonasiizle 62
29 WD 02/089792 PCT/US02/14543 | i | or H () N—[4 Chloro-3-(3 o ~s"
pyrr0| i di r\\ll ny\l\ nhnn\ll 1 2-bromp-4-5-—- 492 H di npt haoyyv nesw f onam de

4 4 H-di-rethoxybenzene
63 EXAMPLE

2- Brono- 4,5 ;’:’oxy N-(LS (] NS5 #61 di n- 3- vl oxy-4-tri f1 uor fret hy- phe
nyl ] - benzene p@nmldﬂayl&cySﬁl@nyl]E brorho-4,Br | 5 a) 492

2- Fl uoro-4-nit rob@nz K | uti one 0

4- ani no- 2-|f | uor obenzot ri fI ubr|i HBet€ B DG Y fﬂ%fie 1.0ef)) in trifluproacetic
acid (140nl) was heated to rleflux then was treated with the dropw se
addi ti on of 50% hydrogen 10 peroxide (66.7nl, 1.18nol, 8.4eq) over 35m n.

The reaction was heated at reflux f further then cooled to anbi ent
tenperature. Poured into ice-water E&ﬁ_ﬁfm stirred overnight. The oil

t hat separ at eqd-§RHo 3L diRehed - Kgecambm it HBRdiNaLyExy PN@SIe)richg phéliyliut ed wit h
di et hyl ether (150rrfL) Thg@etﬂer@ sol %l?)lyon was y\q/i.;aghed V\nthkhggjuegu]s 10% HCI

(100mM), saturated aqueous sodi uRfBercsyiisamAMe (2x100M ), and brine (100m)
then dried over anhydrous o,

-

a) 2-Fluoro-4-nitrobenzotrifluoride
A solution of 4-amino-2-fluorobenzotrifluoride (25.0g, 0.14mol, 1.0eq) in trifluoroacetic acid
(140ml) was heated to reflux then was treated with the dropwise addition of 50% hydrogen
10 peroxide (66.7ml, 1.18mol, 8.4eq) over 35min. The reaction was heated at reflux for 1.5hrs
further then cooled to ambient temperature. Poured into ice-water (1L) then stirred overnight.
The oil that separated was collected (decanting the water phase) then diluted with diethyl
ether (150ml). The ether solution was washed with aqueous 10% HCI (100ml), saturated
aqueous sodium bicarbonate (2x100ml), and brine (100ml) then dried over anhydrous
15  magnesium sulphate. Evaporation under reduced pressure gave an orange-brown oil.

Distillation (14torr, 88-90°C) gave the product as a yellow liquid (15.0g, 51%)

b) 2-((R)-1-Methyl-pyrrolidin-3-yloxy)-4-nitrobenzotrifluoride
A solution of 2-fluoro-4-nitrobenzotrifluoride (12.4g, 59.3mmol, 1.0eq) and (R)-1-methyl-

20  pyrrolidin-3-ol (6.0g, 59.3mmol, 1.0eq) in anhydrous tetrahydrofuran (150ml) was cooled to
0°C then slowly treated with portions of 60% sodium hydride (4.7g, 0.12mol, 2eq) over Smin.
Without removing the ice bath, the reaction was allowed to come to room temperature and stir
for 48hrs. Quenched with water (50ml) and brine (100ml) then extracted into diethyl ether
(5x100ml). Extracts dried over anhydrous magnesium sulfate and decolorizing charcoal for

25  1hr. Filtered through Celite. The filtrate was treated with silica (35g) then evaporated to give
the crude product suspended on silica. Column chromatography on silica (1%
MeOH/EtOAc—5%MeOH/EtOAc) gave the product (Rf=0.3 in 1%MeOH/EtOAc) as an
orange oil (7.85g, 46%).
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15 magnesi um sul phate. Evaporati on under reduced pressure gave an
orange-brown oil. Distillation (14torr, 88-90C) gave the product as a

yel | ow | iwoiod/ogers2 0g, 51% b) 2-((R) -1 PCT/US02/14543

- Met hyl - pyrrolidin-3-yl oxy)-4-nitrobenzotrifluoride A solution of
2-fluoro-4-nitrobenzotrifluoride (12.4g, 59.3mpl, 1.Ceq) and (R)-1-nethyl-
20 pyrrolidin-3-ol (6.0g, 59.3muvol, |.0eq) in anhydrous tetrahydrofuran
(150mM ) wasc)cam)eldMemyl-B/dolitiars- ﬂb@Myrlmdoe@ﬁae}@lJphetnlylapmreti ons of 60% sodi um

B T PR R e e LS G s

Quenched Wi ihlathyidcette ((M)vaanehtdmrwmelo%llﬂﬁlnh)n dnrten’moemt)mgl tbech suhjbaecduoet hyl

et her ( Xl Extract s.dr r anh ous. si um sul.f at

decol or i zr @ rt‘g?r8%eé?lpr‘?58"rre§§3|"ﬁr é‘ ‘ﬁ‘f”&t&'g% oy gasn fﬁtumrs‘ﬁfa “ate was
treated wtds g$th|eh ﬁaeréc%g))lgtt b ezni cffﬂamer ﬁhceﬁitet Cakg iwae rmsteh &vith ethgliacpae g
suspended on on si

% .
Veor £ Onc AR IkReR Bt Daten EhE e aRRpreRy R 47 TGRS as an
orange oil dwice3aglichiH8fretha0 (MDW:@EQ\Y{:&&pWHﬁS&ﬂMH&R ga@g the product as

gol( 1(15) oﬁ (I\J/t?t‘ggl %{rbgool Ictq'hb]zft Sgyr‘fo%@a a'r“n&' {7l 5§)(;/‘nya @Z%%t i ?FU'CA)\I’I de

(7.8 g,1®6.9 rrm)l) in ethyl acetate (50 m) was treated with 10% pl ati num

on carbon ( then.s e ssur e for 3hrs.
The slurry \%gg’ﬁ?%% gdi'mé{{')% g\gﬁjdﬁfrz)ohén e solhgprén%gﬂ?’? 43“?%”"‘3‘6 Men filtered
t hrough a patemt]- tﬁeztenetselfon‘ﬁhﬁdefl I ter cake was rinsed wt h et hyI acetate
(2x25_m) then the.fi rat porat.ed _under Gl 0 an

oi | . This oit aWen gl t')do{ ét“éeg*’yww c'éllr’1|?§(;¥l(”((:)3 tlo‘r“(’)rr’r?s1 ‘ﬁé Sczgéo f enove
trapped et hyl96awsdlpind.2- 5Fhm&4ga11mrhdmquzadsnﬂtona1$hloade(3éamgl@@ﬁhmmbr)mm oi |

tzhgﬁ ofrtc;1§4dl5f Iﬂl%%ectuﬁ o;tdaﬁ?ﬁjo[r%&l E‘ 59[319 Wat %éed altyar r oﬁngtglmﬁér%/tlﬁ §ﬁ#8%§%y%[%% fl uor onet

hyl - phenyl ]redoemmemtvimmurd@i u@ld&ﬂédm:edpnes&ire to a gum, then taken into

0. 96 ol ) SHEFOTIGREE & D i b AP PO P R bk "0 "5
nmol ) in 15vmornyealnmd|a ré¢duc-pi¢seint orabdetthapreducbasrthe TIWasxlts tTihismed tregtedawiti ent
temperat ure af 1(1)erous3 aOH &ﬁmh%raf&: ltnetR)rr]edr}e cﬁ{ ﬁ{iefe (55%?)0)?%%9@5 @E]g% blé?lg h whf! duced

pressure to I'nto purified
by prepzr at |stmed-1l?gsﬁbusn9rfer omipi thexdfilfereaiad r:a)jhst thremwlutéa/lap@waﬁwa&mdép reduced

pressure tod%a%ﬁr (rgg rgg ﬁstglteaﬁttontt aIE/z\s %'tten J;efetrtfgévwgﬂ%g,tctaﬁt Qd with

aqueous 10% ene resul ting
suspensi on \AvaérleOorstacrdr(@dl m). giwrammloyl Ufldﬁf rezlecerdlpmwtrhmetﬁelpt@ned to collect

t he |nsolubl r e ved into
met hanol h%?‘gé‘ﬁﬁ‘ S?]r eaatpa%%,%ﬁ?%@ﬁ %:Ag/ndflgg% gj ﬁﬁﬁ?é‘%@/l%ﬁ%% (0.1 m).
Evapor at i on under reduced pressure gave the product

25 EXAMPLES 65-85

Substituting 3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenylamine for (R)-3-(1-
methyl-3-pyrrolidinyl)-4-chloroaniline and substituting various sulfonyl chlorides for 2,4,5-
trimethoxybenzenesulfonyl chloride, examples 65-85 were prepared following the procedure

30  described in le:
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hydrochl ori de salt as a pale yellow solid (347 ng,

[ MFH + 539. 25 EXAMPLES 65- 85 Substituting

3- ((R) - 1-wetoyss7myrrol i di n-3-yl oxy)-4-trifluoronethyl

63%: M5 (ES+) nie

- phemrgirasonesior

(R -3-(1- nethyl-3-pyrrolidinyl)-4-chloroaniline and substituting various
sul fonyl chlorides for 2,4,5- trinmethoxybenzenesul fonyl chloride, exanples
65-85 were prepared follow ng the procedure 30 described in le: 31 WD
02/ 089792 [PCT/ US02/ 14543 M5 (ES+) nfe Exanpl e Conpounfd MSRS+m/Chiral H O
Cl pA / _|IIF 2Eghhpeo- 4, 5t di met hoxy-Gonifqudl- 1- met hyl F F
pyrrol i ndijn- 3-yl oxy) - 4- trifluoromet hyl - 495 | phenyl ] befeHESul { onani de
10 65 N p,[——=276- T p-{ 3= ((R—1-methyt—= pyrroiidi T-——F 1T VO] ~F\ 5\
537 F/ Q %&-ylox Z4-tfifluoronethyl - phen ]1 4 F 66
trifluoroneth zenesul f &ivalords d!m@ﬂxwér[( )*1-methyl- _
3, 4- Di net hoxvgﬁt (R)-1- ”F}rhﬁ”hdm-@éfléxg mhmroasryek y) A-tridgsuor omet hyl -
461 phenyl ] enesul f ongam de Chir al Flpl s F
2,4,5-Tri chl of o- N-[3 ( (R) - LesBYlihenzenegplfoppmide
pyrrolidin-3-yl oxyy-4-trif]uoronethyl- 503 phenyl]-bepzenesul fonam de 68
Chi r al
' ﬁs?,ﬁ o Q\ 2,6-Dichloro-[3-((R)-1-methyl-pyrrolidin-
F\F*/é[m O\©;F(F 3-yloxy)-4-trifluoromethyl-phenyl]-4- 537
g 66 trifluoromethyl-benzenesulfonamide
\ Chiral
gj L | 3,4-Dimethoxy-N-[3-((R)-1-methyl-
:\D/ﬁ\s /@? pyrrolidin-3-yloxy)-4-trifluoromethyl- 461
! oo phenyl]-benzenesulfonamide
67
C,QSE’Q/E 2,4,5-Trichloro-N-[3-((R)-1-methyl-
ii~o
o E§ pyrrolidin-3-yloxy)-4-trifluoromethyl- 503
\ phenylj-benzenesulfonamide
68
Chiral
2,3,4,5,6-Pentamethyl-N-{3-((R)-1-methyl-
]
> N Q” pyrrolidin-3-yloxy)-4-trifluoromethyl- 471
phenyl}-benzenesulfonamide
69
_Q 4-Bromo-2,5-difluoro-N-[3-((R)-1-methyl-
I pyrrolidin-3-yloxy)-4-trifluoromethyl- 516
phenyl]-benzenesulfonamide
Q—PCW 2,3,4-Trichloro-N-[3-((R)-1-methyl-
j; i pyrrolidin-3-yloxy)-4-trifluoromethyl- 503

phenyl]-benzenesulfonamide
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2,3,4,5 6-Pentanmethyl -N-[3-((R)-1-nmethyl- o.g F N
pyrrolidin-3-yloxy)-4-trifluoronethyl- 471 F/ HF
phenyl ] - bwoaengwed f onam de 69 F Chiral F H-fl \ F P F PCT/US02/14543
4-Brono- 2, 5-difluoro-N-[3-((R)-1-nmethyl- 6r \ / ii~0o OF C~(>
pyrrol i di n-—3-yloexy}-4-triHluororethy—516—phenyH-bepzenesul-fenam de
Chiral F 2,3, 4 Trli:hloro N[3-((R-1-net hyl- O F %| Od p
pyrrolidin-3-yloxy)-4-tred] uoronmet hyl - 503 pl c!
phenyl ] - bengenesugs "de ‘3%()%{}@1))(}3{ pﬁ@ﬁ?iﬁg{g{ US02/ 14543 71 F Chiral
Fp- F 44l yd - Ne[ 3- (
pyrrolidin-3-yloxXy)-@\trif %Wbﬁ*ﬁﬂﬁ‘l’xﬁ AAnflugserasibyli - behzend¥dl f onani de
\ Chiral 2,4- D| _Chl Oor oy 6- netlf;}%l]ylﬁ\_ge[ngengglﬁ})onélrmdgl cl / H ,
net hyl - pyr|rol i di n»3-yl oxy) 4
\ Chirat
o 2,4-Dichloro-6-methyl-N-[3-((R)-1-
nC.Q/ methyl-pyrrolidin-3-yloxy)-4- -
;D/ O;S\‘o trifluoromethyl-phenyl]-
F
F benzenesulfonamide
73
\N Chiral
F o 3,4-Dibromo-N-[3-((R)-1-methyl-
o=t
4;/@7;;"@_9’ pyrrolidin-3-yloxy)-4-trifluoromethyl- 559
F phenyl]-benzenesulfonamide
74
\ Chiral
N
§J 0 2,4,6-Trichloro-N-[3-((R)-1-methyl-
-l
‘T/@i\{@\“ pyrrolidin-3-yloxy)-4-trifluoromethyl- 503
F i phenyl]-benzenesulfonamide
75
o ) FChlral
. Qﬁi OQ F 5-Bromo-2,4-difluoro-N-[3-((R)-1-methyl-
e O [é pyrrolidin-3-yloxy)-4-trifluoromethyl- 516
\ phenyl}-benzenesulfonamide
76
o } F FChiral
F‘QF;\J\ B \:\Z ¢ 5-Chloro-2,4-difluoro-N-[3-((R)-1-methyl-
o
e © E§ pyrrolidin-3-yloxy)-4-trifluoromethyl- 471
\ phenyl]-benzenesulfonamide
F  Chiral
—Qf ’Q/F 4-Chloro-2,5-difluoro-N-[3-((R)-1-methyl-
=0
: Eé pyrrolidin-3-yloxy)-4-trifluoromethyl- 471
\ phenyl]-benzenesulfonamide
78
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483 F |
Br 3,4-Dibronb-N-[3-((R-1

ds~~o trifluoronethyl-phenyl] F F benzenesul f onam de

-methyl- O,u F F HS Br

73 Chiral

N

pyrrol i diwo3drysoay)-4-trifluoronethyl- 559 F phenyl]-benremasat/issmam de 74

Chiral Nd 2,4,6-Trichloro-N[3-((R-1-nmethyl- o F- NS\ / d
i i 2 vylovwvvy A +trifl uunr nnmt hayl EQR2 | il PN | =
pyrrol I dl g ]I \JI\]} _TFI..bhilmll \Awa] \Jlll.rl.ll.yl JOJ 1 LI \ | T
phenyl ] - banzepesul de| 4 fRitox§R i3 AkimeByI-N-(E(@R)1-\ L~
5- Br ono- 2, |4 Y N-[3-[(R-1-methyl F
pyrrolidin- xy) - 4k tri f| wethyyoRydin-3sdey)-bhenyl | - benzenesyl f onani de 76
F Chi ral _ H/ F RS -C_hI D{rgl-ugpoﬂﬁﬂg,lf_éﬂéﬁlﬁp- N[3-((R-1|-nethyl F _
pyrrolidin-3-yloxy)-4atrif]uoronethyl- 471 phenyl]-bepzenesul fonam de 77
F Chiral |F HF p,f 4-Chl of brnzenssulfiopamide o- N-[ 3- ((R) - 1-frethyl - a \ |/ s-
\ Chiral .
§NJ 3,5-Dimethoxy-2-methyl-N-[3-((R)-1-
N / methyl-pyrrolidin-3-yloxy)-4-
F O\NF_QO ‘ yl-py yloxy 475
F‘\/O/ H » trifluoromethyl-phenyl]-
i 30 benzenesulfonamide
\ Chiral
N ~ 2,4-Dibromo-5-methoxy-N-[3-((R)-1-
? . /é/ o methyl-pyrrolidin-3-yloxy)-4- 580
F N .
. ’\/\Q/ % L trifluoromethyl-phenyl]-
f 81 benzenesulfonamide
§\NJ o 2-Bromo-5,6-difluoro-4-methoxy-N-[3-
Br
o 1 i o "
F °°/‘sl Qo/ ((R)-1-methyl-pyrrolidin-3-yloxy)-4 sa6
FA‘/O’ NN trifluoromethyl-phenyl]-
- 82 benzenesulfonamide
;/Lj \ o 4,5-Dimethoxy-2-trifluoromethyl-N-[3-
(o} . .
d °=;' . ((R)-1-methyl-pyrrolidin-3-yloxy)-4- 20
FA’/O’ N \ trifluoromethyl-phenyl}-
] . benzenesulfonamide
83
\ Chiral
N
§] o 2,4,5-Trimethoxy-N-[3-((R)-1-methyl-
J/OE/LQO/ pyrrolidin-3-yloxy)-4-trifluoromethyl- 491
H
"1 / phenyl]-benzenesulfonamide
84
£ Chiral
. /Q/‘—F 4-Bromo-2,6-dimethyl-N-[3-((R)-1-
er /\ F c e
Qﬁ\o E€ m.ethyl-pyrrohdm-3—yloxy)—4- 508
{ trifluoromethyl-phenyl]-
85 benzenesulfonamide
EXAMPLE 86
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F pyrrolidin-3-yloxy)-4-trifluoronethyl- 471 phenyl]-benzenesul f onam de
78 33 WD 02/ 089792 PCT/ US02/ 14543 F Chiral ol'll of

4- Met hoxywd,03/0®797i net hyl -N-[3-((R)-1- SSNI F 11 H PCT/US02/14543

met hyl - pyrrolidin-3-yloxy)-4 473 6N. trifluoronethyl-phenyl]

benzenesul fonam de 79 \ Chiral N 3,5-D nethoxy-2-nethyl-N-[3-((R)-1- - of
met hyl - pyrrol i diPraulgiass §or Pharmageptical pse ReRROrA4BE BHFRRH SHHEMASTF / 80
benzenesul fiaRabii&n bk plePirkdin vitichs 4orbls RADWEh Bmisedl’ @Xyipibhtf. FExamPes df subli
nethyl-pyrrolidin-B-XonX%%4 FN 589 F1d Soo B trifluoronethyl-phenyl]
F benzenesPFBNEIOPYYT 8931 ¥8l5%-al N 2- Br ono- 5, 6- di f | uor 0- 4- met hoxy- N-[ 3- B
1-met hYl-pYrrolidin-3 YloxY)-4 ~So ((R- 546 FF HFF

trifluoronethyl-phenyl] F 82 benzenesul f onam de iral N
4, 5-Di net ho&é\yb—}/%ﬂtl&f?ﬁéé%r onet hyl - N-[ 3- el Rt

1.Active ingredient 40 mg
(Cpd of Form. I)
2.Corn Starch 20 mg
3.Alginic acid 20 mg
10 4.Sodium Alginate 20 mg
5.Mg stearate 13 mg
23 mg

Procedure for tablets:

15 Step 1: Blend ingredients No. 1, No. 2, No. 3 and No. 4 in a suitable mixer/blender.
Step 2: Add sufficient water portion-wise to the blend from Step 1 with careful mixing after
each addition. Such additions of water and mixing until the mass is of a consistency to
permit its conversion to wet granules.
Step 3: The wet mass is converted to granules by passing it through an oscillating granulator
20  using a No. 8 mesh (2.38 mm) screen.
Step 4: The wet granules are then dried in an oven at 140°F (60°C) until dry.
Step 5: The dry granules are lubricated with ingredient No. 5.

Step 6: The lubricated granules are compressed on a suitable tablet press.

25 Inhalant Formulation

A compound of Formula I, (1 mg to 100 mg) is aerosolized from a metered dose
inhaler to deliver the desired amount of drug per use.

Parenteral Formulation

A pharmaceutical composition for parenteral administration is prepared by dissolving
30  an appropriate amount of a compound of formula I in polyethylene glycol with heating. This
solution is then diluted with water for injections Ph Eur. (to 100 ml). The solution is then
sterilized by filtration through a 0.22 micron membrane filter and sealed in sterile containers.
The above specification and Examples fully disclose how to make and use the
compounds of the present invention. However, the present invention is not limited to the
35  particular embodiments described hereinabove, but includes all modifications thereof within
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| -methYl pYrrolidin-3-YloxY)4 0 s\ 0 ((R- 529 FF/ hl -\
trifluoronethyl-phenyl] F F F 83 benzenesul fonam de Chiral
2,4,5-Triwetoposy9N-[ 3- ((R)-1-nethyl- g_ F _ NS\ PCT/US02/14543
pyrrolidin-3-yl oxy) - 4- trifluoronethyl 491 H FF/ IP

phenyl ] - bengzenesul f o Q- 2. - dimet Ayl s N-[3- ((R) - 1-
BN o F ot gony RaPRe o tbs Botbygrerue MR al s R sidny 1] 65
benzenesul fnmhhmlds whrcl/AdRtited aerem:édmme(ﬂﬁ/sﬂﬁﬁdf@lﬂe 4G w@oadommai herein

For nul at i orb§, £ erenpe a%rthr(r)%gh 1%9 oS € i ncorporating conpounds of the present
i nvention c preé various fornms and with numerous excipients.

Exanpl es of such for mul ati ons are given below. 5 Tablets/Ingredients Per
Tablet 1.Active ingredient 40 ng (Cpd of Form 1) 2.Corn Starch 20 ny
3.Alginic acid 20 ng 10 4. Sodium Alginate 20 ng 5. My stearate 1.3 ng 2.3
ngy Procedure for tablets: 15 Step 1: Blend ingredients No. 1, No. 2, No. 3
and No. 4 in a suitable mxer/blender. Step 2: Add sufficient water
portion-wise to the blend fromStep | with careful m xing after
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each addition. Such additions of water and m xing until the mass is of a
consistency to permt its conversion to wet granules. Step 3: The wet mass
i S converwed2ng7gxr anul es by passing it through an oscil | aPCcmgsgr/asud at or
20 using a No. 8 nmesh (2.38 mm) screen. Step 4. The wet granul es are then
dried in angoven at 40F (60C) until dry. Step 5@ The dry granules are
| ubricated Wih |ngre5ient No. 5. Step 6: The lubricated granules are
conpressed on a kuit abktengoatd eftFopndg§l): 25 | nhal ant Fornul ati on A conpound
of Formula I, (1 ng to 100 ng) is aerosolized froma netered dose inhaler
to deliver the desired ampbunt of drug per use. Parenteral Fornulation A
phar maceuti cal conpo€)tion for par teraIngninistration is prepared by
di ssolving 30 an ap Pobfiate anmoun3\of ¢onpound of formula | in
pol yet hyl ene gl y@oT ThNes ' olutfion is then diluted with water
for injections Ph Eu (to . The grngon is then sterilized by
filtration through a 0.22 menb filTter and sealed in sterile
cont ai ners. The above specifiNeati and anples fully disclose howto nake
and use the conpounds of the present invention. However, the present
invention is not limted to the 35 particuPar enbodi nents descri bed
her ei nalsove, but includes all nodifications thegg@la@ thin 35 WO 02/089792
PCT/ US02/ 14543 the scope of the followi ng clainms. The various references
to journals, patents and other publications which are cited herein
conprise thehesdimt e of the art and are incorporated herein by reference as
t hough fully set forth. 36 WD 02/089792 PCT/ US02/ 14543 Mhat _is clained is:
1. A conpouhd® BFMHSHREder yrsupstiy ey ae, ‘P(?’éfeﬁr f[xuro)ré%@if YN R RO 5
Formul a ( 1)followiag:@hldzenRCF), ©CPY SO, NeyhsK i ¢ uf adylor; yasubs NRsREed by one, two
, three, four or five of any of the

10 CONR7Rg, SCj_g alkyl,

CO,(Cq.¢ alkyl), Cq_g alkyl-CO,(C1_g alkyl);
R1 is hydrogen, halogen, CF3, CN or C|_4 alkyl;
R3, R4, R7, and Rg are independently hydrogen, C_g alkyl, or benzyl;
R3, Rg, and R, are independently hydrogen or Cy_g alkyl;
15 XisO,S, or CHy;
nis 1;

or a pharmaceutically acceptable salt thereof.

2. A compound according to claim 1 wherein R' is phenyl substituted or
20  unsubstituted by one, two, three, four, or five of any of the following: halogen, CF;, OCF;,
CN, Cq.g alkyl, Cq_g alkoxy, CO,(Cq_g alkyl),

C1.6 alkyl-CO4(C1.g alkyl), or NO,; R1 is hydrogen, halogen, CF3, or Cy_4 alkyl; R3 is

hydrogen; R4 is hydrogen; Rg is hydrogen or Cq_g alkyl; and X is O.

25 3. A compound according to claim 1 wherein R is phenyl substituted or
unsubstituted by one, two, three or four of the following: halogen, CF;, CN, methyl,
methoxy; Ry is halogen or CF3, Ry is hydrogen; Ry is hydrogen; Rg is hydrogen or
C1.¢ alkyl; and X is O.
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foll owi ng: hal ogen, CF3, OCF3, SCF3, N2, CN, Cl1-6 al kyl, Cl-6 al koxy,
NR5R6, 10 CONR7R8, SC 1-6 al kyl, CO2(Cl-6 al kyl), Cl-6 al kyl-CO2(C1-6

al kyl); W0 ossdtydr ogen, hal ogen, CF3, CN or Cl-4 al kyl; R8T/URM2/1443 and R8
are independently hydrogen, Cl-6 alkyl, or benzyl; R5, R6, and R9, are

i ndependently hydrogen or Cl-6 alkyl; 15 Xis 0, S, or CH2; nis 1; or a
phar maceutically acceptable salt thereof. 2. A conpound according to claim
1 wherein R is 4gphenyd cmﬂ@aﬁd dcabrethg 0o cléth IrhesenSitont the gdupyoneisttng ofwo, t hr ee,

f : f I I 3, CN C1-6
IR e o T M A T R,
R2 is hydrd@enneshﬁbmmhy%&lom Cl 4 alkyl; R3 is hydrogen; R4 is

hydr ogen f@)kﬁg%%ri Pm%{hﬁ%gyrroe} I%I{(o%ylp% %ﬁg%{om e%?(f’ A conpound

accordi ng er €l r unsubstituted by
one, two, tdimabo@berfmmulfz»harmhe fol |l owi ng: hal ogen, CF3 CN, nethyl,

TR RS PR R BN B R 4

conpound adG)aNd#@ldrm(cl-meﬁwl -3-pvos @imyfoxprphieind]- gﬂdupetMnWmnsetnesu@fonn‘mlde
(R)-N-[4- Eﬂﬁ[ﬁ}hﬁ% gﬁ}haz?ﬁi-p gl‘ b 1ny?c;x9yph%)1§yla 3 the é’tL(lxygénlzlénSesutlfrolnallrr%t hoxy-

benzenesul f

() - N-[ 4t0Chl (RDN—[@-(IIﬂem@t(hyrIetH&l pyyrdidirgiaxy)-pheyyli-plvemyd-4,52- br ono- 4, 5-

di et hoxybecpmet I fzgréau e e

() - N-[ 4- Chi‘or'e- %YF? 'IFI aaﬂ“ pYrrol i di nyl oxy) - phenyl | - 3, 4- di net hoxybenzenesu
| f onam de; (R)-N-[4-Chloro-3- (1 -methyl-3-pyrrolidinyloxy)-phenyl]-2,6-dichloro-4-

ga) f (I;I;]gfh g:I] 8u096r§étﬂyjll-)erlrllzaetng)éll.ll-fc%ﬁ%}/c{e;r ol i di nyl oxy) - phenyl ] - 3, 4- di net hoxybenzene
( Rl) : N-[ 4- ((j:m»bNm Th{ote-At-mpthyB3-pymaliiniytixylyphomyt)-3 pdmeshdxyndenesuifesdnodey benz ene
sul fon .

(R - N LR GO BT+l T R s Byre i A L2 S4iShI9r Y 42- br oro- 4, 5-

di met hoxybernf#enesaethflomaene delfonamide;

(R)-N-[4- %ﬁx&ﬁb%\l ﬁﬁah’f&%@ (]kscfl IRXth%l LAY B QXN ARG L k- adn&rdll chl or o- 4-

trifluoro ene-sul
() - N- [ 4- Chitenwa&ulfdnamidehyl| - 3- pyrrol i di nyl oxy) - phenyl ] - 3, 4- di net hoxybenzenes

(9N L BB o B Yl B B AR5 - -

trifl uoiﬂonéiehgeh@elﬁqr@nmdesul f onam de;

)2(y|_3r ormo- N- [ A7 B GhExda Chsdo i ®EY ekiyP Y Halndd-Pro) YhOn) s RBGEK- 1 - 4, 5- di met ho
benzenesulfonamide;
(R)-N-[4-Chloro-3-(1-ethyl-3-pyrrolidinyloxy)-phenyl]-3,4-dimethoxybenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-ethyl-3-pyrrolidinyloxy)-phenyl]-2-bromo-4,5-

25 dimethoxybenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-chloro-4,5-
dimethoxybenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-methyl-4,5-
dimethoxybenzenesulfonamide;

30  (+)-N-[4-Chloro-3-(1-isopropyl-3-pyrrolidinyloxy)-phenyl]-3,4-
dimethoxybenzenesulfonamide;
{+)-N-[4-Chloro-3-(1-isopropyl-3-pyrrolidinyloxy)-phenyl]-2-bromo-4,5-
dimethoxybenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-isopropyl-3-pyrrolidinyloxy)-phenyl]-2-bromo-4,5-

35  dimethoxybenzenesulfonamide;
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benzenesul f onam de; 4-B

rono- 2- chl oro- N-[ 4-chl oro-3-((R) - 1-nmet hyl - pyrrolidi n-3-yl oxy) - phenyl ] - 5- net
hoxy- 20 wernzeswsul f onam de; PCT/US02/14543

2,4-Di bronp-N-[ 4-chl oro-3-((R)-1-net hyl - pyrrolidin-3-yl oxy)-phenyl]-5-nmetho

A NG RTER T e R

(R) - N- [ 4- Cldromebenzendsulfbiayilide3- pyrrol i di nyl oxy) - phenyl ] - 2- bronp-4,5 25
di met hoxyb

(R) - N-[ 4- CH SR lfOﬁg?ﬁi?P“"gﬂﬁyWF&“F‘BY‘HWSQW‘]p%‘ény|] 2-chl or o- 4, 5-

di met hoxybatimehesutdzeraitiodanide;

é ::2 I)Te'lt\lhg) Vb e(hg éﬁ%ls(ah(l?rgﬁgﬁﬂnﬁegw?% @ﬂr& dllriy&j }’;')h%}’ﬁ 2 El@?tgghloJobenzenegul%nannde

() - N-[ 4- Chi@y-o-@- @ﬂﬂrbs‘qmn&ﬁwl 3-Pypylidimyldxg)-phehgik g BAxenyl | - 3, 4-

di nmet hoxybenzene%u1 f ona g) d

() - N- [ 4- ChIRSPBMEY CWZEI&WI BYT9%_ byrr ol i di nyl oxy) - phenyl | - 2- br ono- 4, 5-  di

et hoxybenz@pesutdiosasi(denethyl-3-pyrrolidinyloxy)-phenyl]-2-methoxy-5-bromobenzene-

(R -N-[4-Cnl gro 3 (1 i sopropyl - 3-pyrrolidinyl oxy)-phenyl]-2-brono-4,5- 35
di met hoxybeNIYHELT f onami de: 38 WO 02/ 089792 PCT/ US02/ 14543

(R) - N- [ - ChiRp:No43:Hidre 31l HmyekhyB3 pyiroladinythixg )y prexyl)-4 ghethylbjopnare)bémzkned -

br ormbenzenegul frrggam de;

(R) - N- [ 4- CHI"0PB"™¢ 1- i sopr opyl - 3- pyrrol i di nyl oxy) - phenyl ] - 3, 4-

di met hoxybeaRz-en@STHIdro3aAneteiyl-3-pyrrolidinyloxy)-phenyl]-2,5-difluoro-4-bromobenzene-

(R -N-[4-Chl @ro 3- (1-nmet hyl - 3- pyrrolidi nyl oxy)-phenyl]-2,4,5-trichl orobenze
nesul f onami Y82y - N- [ 4- Chl or 0- 3- (|

- met hyl - 3- pR)-NG 4L(Ch1<l$ry43€()lyﬁeﬂgh@-@yh@h@;y&)x&) -pheByl]-2,3,6-trimethyl-4-methoxybenzene-

pent arret hyI benzen suI f onam de;

(R) - N- [ 4- CHUBPE™I% 1_ et hyl - 3- pyrrol i di nyl oxy) - phenyl ] - 2- met hoxy- 5- br onoben
zene- sul f qRMN-@eChldrO-3-(1-methyl-3- -pyrrolidinyloxy)-phenyl]-2,3,4-trichlorobenzenesulfonamide;
(R)-N-[4- u(:R?Ii\P%ﬁ(%h c:)Lro ’3‘3(5 %thy§3%¥}‘r&9 iny oxy}/phen}/ﬁ 28%96ny| I -4- (et hyl propi onat e)

benzene-
(R -N-J4- Gibmmlarll(eﬁzemlfgﬂan@depyrrol i di nyl oxy)-phenyl]-2,5

-di fl 4~

(RN T iR OSBRI s prsayl-Hioaropyprgensslopemidi o1 . e
t hoxybelﬁ)zer(@) NIB @hltbrb{?)lﬁtamedej 3-pyrrolidinyloxy)-phenyl]-4-ethylbenzenesulfonamide;

(R)-N-[4- gﬁ\f)[4‘?th(loro—r§?(tl %’elthy?'3-%¥x[rgl%1ﬁy%x9y!)l%)ﬁyﬁ ZQRI%WJ(—] 2,3, 4-trichlorobenze

nesul f onam
cyanobenzenesulfonamide;

(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,4-dichloro-6-methylbenzene-
sulfonamide;

25  (R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,5-difluoro-3,6-dibromobenzene-
sulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-trifluoromethoxy-4-
bromobenzene-sulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-3-fluorobenzenesulfonamide;

30  (R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]}-4-butylbenzenesulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,4-difluoro-3-bromobenzene-
sulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,4-difluoro-5-chlorobenzene-

sulfonamide;
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(R -NT[4-Chloro-3-(] -methyl-3-pyrrol idinyloxy)-phenyl]-2,3,5, 6-

t et ranet hyl benzenesul f onam de;

(R -N[ 4-\@bl00,1089732 (1- nmet hyl - 3-pyrrolidinyl oxy) - phenyl ] - 4- iPpsoprsopydshenzenesu
Ifonanide

R) - N-[ 4- 3- i di I 4-ethylb | f
tmder (RN &Fwaicrra-ﬁ‘%ﬁ% ?ﬁf@¥%§)?cfzr§?' P*%F%Lﬁﬁ(}‘ﬁﬁi% phenyl ] - 2-chl o 0- 4-
cyanobenzenﬁawx Eonadhic idfonamide;

(0 | o T R SV 2B -2 -1l 06t

- et hyl - 3- pyiflvopdbientiensshidorppnidehenyl | - 2, 5- d| fI uor o- 3, 6- di br onobenzene-
sulfona

o T b Gyt g eloroenzne
E)r orrﬁb:an:z),erba}f&uhﬁ@nam de; (R-N [ 4- Chl oLgrgb(l | fonani de: 30
(g;et NY[ 4- Qﬁ(}%fﬁ%ﬂwg il(%%?f“pgg ‘bqaﬁyiqu'%?@?%‘ én@l ] - 4- but yl benzenesul fon

am de; chlorobenzenesulfonamide;

(R)-N-[4- W@%ﬁ%t&g rZ’g‘:"(tl I‘1]1}/e:thy§3 pyrrrgl?dmy(ij OXy 1'31%’1‘1}’13-'2,%-r‘£191&11}134?br§fno iefnlzelfllg-r 0-5-bromo

benzene- sl
(R) - N- [ Crdutdsmaniddef 1- met hyl - 3- pyrrol i di nyl oxy) - phenyl ] -2, 4-di fl uor o-5-chl or
2/0 979 PCT/ U

OB T RN S el D A R e s S RO pbeneneylfprgmde

nmet hoxy benz@ndsulChdsraddi(tleethyl-3-pyrrolidinyloxy)-phenyl]-2,4,6-trichlorobenzenesulfonamide;

(R)-N[4-Oh iig ﬁoe[éléfl\(l%ﬂ-gﬁil-&ielthyg?’ pyrr(r)l(ljclmy(l~J }/phenyﬁ 5% oyJ—I]nét%- Ch&-or 0-4,5-

di f I uor obent

(R -NT4- Chhﬂmﬂmﬁmbﬁ4ﬁﬁkh¥hwampyhroI|d|nyloxy) phenyl ] -2, 5-difl uoro-4-chlor
Obenzenl (Fibj\loofl methyls3:pyrrolidinyloxs-phenyll-3 Scdifluora-4-metho thyl-

(R - N-[ - Ch (frory?e(tlhyel DCE &;rroq Y H{/P J pheny (i-?-nl Ey 5ty

chl or obenzelmeﬁ:uésmjmml@e

(R)-N-[4- g—&lg[ﬁ?%h(loro—g‘-a(tl I‘l]‘1¥ethy§3 pylrr(l;l‘i) iny oxy}/%)l%)é}/la }%p()errl;](}/ &]3» d2ﬂuorod}1 n%tthh)Yy-_ 4-brono

benzene-
(R -N-J4- C}Heozeoesa}férihnmet hyl - 3- pyrrolidi nyl oxy) - phenyl

(R N 4- PR A P RSBy o sy S o 2 PP or obence

nesul f A%am lﬁb&lenesulfonam]de

A ORI 2R ot 102

(R) - N-[ 4- CriicozreoesH¢riamdet hyl - 3- pyrr ol i di nyl oxy) - phenyl ] - 3, 5-di f| uor o- 4- net ho

Xy- 2-met hyl (R)-%ﬂz(?lﬁgrg-%l-(fl pnpew -g-%-yrrolidinyloxy)-phenyl]-4-fluoro-2-trifluoromethyl-
benzenesulfonamide;

25  (R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,4,6-trifluoro-benzenesulfonamide;
3,4-Dimethoxy-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;
2-Bromo-4,5-dimethoxy-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;

30  2-Chloro-4,5-dimethoxy-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;
4,5-Dimethoxy-2-methyl-N-[4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-
benzenesulfonamide;
4-Bromo-2-chloro-5-methoxy-N-{4-methyl-3-((R)-1-methyl-pyrrolidin-3-yloxy)-phenyl]-

35  benzenesulfonamide;
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(R -N-[4-Chl oro-3-(1-net hyl - 3-pyrrolidinyl oxy) - phenyl ] -6-brono-2, 3-di fl uoro
- 4- et hoxy- benzenesul f onam de;
(R) - N- [ 4-wEbloetgn782 ( 1- met hyl - 3- pyrrol i di nyl oxy) - phenyl ] - 4, Bcaiuset/isxny/- 2-tri f
| uor onet hyl - 20 benzenesul f onam de;

R) -N-[4- ro- 3- th I h hi -4
gdl) met LOX @H?e%’lé élm ﬁ\éhlr[gé'ge\{ 19 SSJI anetl%ﬁ&rrgl derpg y]ox;% menylf’ oro-4,5
(R -NT4- C'rﬁeﬁie@csﬂl-fén'hfrﬁmt hyI 3-pyrrolidinyl oxy)-phenyl]-4-fluoro-2-trifluoro
met hyl - be
(R) - N-[ 4- oﬁﬁ’gﬁ‘@m %Eﬁ’ﬁiﬂ“"é‘ YOS GPPEY A BRSSP 4 6-tri f1 uor o- benz
enesul f Onar‘hedﬂzhesuﬂorﬂmﬁﬁe
gg[’];] g)r(]g uI féhgﬁﬁ%aom 3-((£-R?'rrojlldmy ox}/) pthylf Qlélldcljrlrler?hoxyg ln(z)e%( gulf%naerrq}
2 Br ono- 4, aRd-Nn[st(tmo«y—ma{pglmsmhdyjdxprt(e@ﬂ)-%,ﬂ dima¢thorybgyerneallfodamidd- y| oxy) - pheny

- benze f

2 ChI or o- 4n(§§§[ [ﬁeﬂﬁ&g%ﬁ#’){‘ﬁ"‘%‘iylﬁ’xi’) %‘he?y( h}_bio 11?|d1methox¥bef]zea?sﬁlf§n n]loxy) phen
yl]- hblenzermsflbgommdmémoxﬂ? 56(]? hﬁﬁ‘lte]hlyk%yrﬂ)hnﬂm-ﬁy}lllc;)dy) F%%@t&l@dthyl}-p(lc(nﬂ)] |
-met hyl - pyrrolidi oxy) - pheny enzenesul f onam de;
4- Br ono- 2- P%CP%S“E rf?@ﬁmxy N[ 4- met hyl - 3- ((R) - |
- met hyl }Opyr:r ® Didtilore- B- YR e kyng thphwymplidlin-33Boxye Az efiesurhdtionphengd:4- 40 WO 02/ 089792
PCT/ US02/ 14543
2-Br ono- 4, ST HRTHBYPREPAEBMAC: 3- ( (') - 1- net hyl - pyrr ol i di n- 3-yI oxy) - pheny
I']- benzene‘BBfoﬂmnBjFﬂd&thoxy N-[3-(1-methyl-pyrrolidin-3-yloxy-4-trifluormethy-phenyl]-
N-[ 4- Chl or - pyr.rolidi n-3-yl oxy) - phenyl ] - 2- br ono- 3, 4- di net hoxy-
benzenesul ?boe%e% f?‘p%“ée’
()-N-[4- Chl - Dnﬁetlﬁﬁyﬂw&@lk)' thmethly bpgyoligin Sayldy y)-3;td flatirore¢tiydphidetizenesul f onam d
e, (RN[4 3-pyrrol
i di nyl oxy) beﬂzene u[fo??mzl&dl met hoxybenzenesul f onam de;
()-N-[4-cChl 2:)4 @—T‘ﬁel(l&of)‘y-t} @R)- tHrethly bpyyrioliginedaylbxy)-4-trifluoromethyl-phenyl]-
]-2-brono-4, 5-di hoxybenzenesul f onami de;
2- Chl or 0- 4, 5-¢ neSnF oxy “3- [ ((R) -1-nmethyl-pyrrolindin-3-yloxy)-4-trifl uoronet
hyl - phenyl 12,3, b,éﬁsznt@gﬂhﬂdﬁ-m(ﬁb}l -nieghyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
2, 6-Di chlorg Joret hyl - pyrrolidin-3-yloxy)-4-trifluoronethyl-phenyl ]
-4- trifl uobregineéfst('nlg r} nZenesuI fonam de; 2-B
r ono- 4,3 di 4¥Btdrr®)@5 NHTuGro(N-E HER R {Hmephy - Pmdlidinrﬁrﬂwyl)é)@;iﬂwaromd:th)ﬂthﬂant hy- phenyl

]3, 4%%2?%%2‘%95?@%?%6 1-met hyl - pyrrol i di n-3-yl oxy)-4-tri fl uor omet hyl - phen
yl]- 15 benzd#dsidilboia{d-({R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-

benzenesulfonamide;

4-Isopropyl-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-

25 benzenesulfonamide;
2,4-Dichloro-6-methyl-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;
3,4-Dibromo-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;

30  2,4,6-Trichloro-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;
5-Bromo-2,4-difluoro-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;
5-Chloro-2,4-difluoro-N-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-

35  benzenesulfonamide;
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2,4,5-Trichloro-N-[3-((R) -1-nethyl -pyrrolidin-3-yloxy)-4-trifluoromnethyl-ph
enyl ] - benzenesul f onam de;

2,3,4,5, owBanwsarer hyl - N-[ 3- ((R) - 1- net hyl - pyrrol i di n- 3-yl opgrA%er/ 14543 uor onet
hyl - phenyl ] benzenesul fonam de; 20

4- Brono- 2, 4- gh zﬁéal@:\?gﬁg—ﬁ-@) m%ﬁl Pg)l'r;c}?l%{‘nr30§lllo%l)-4 trlfl (l)rgr)r(lgt}lyl pht ' Il]f-I uor orret h

yl - phenyl]
2,3,4-Tri cfﬁeﬁiemerbr&n(uﬂeR) 1- et hyl - pyrrolidin-3-yloxy)-4-trifluoronethyl-ph
enyl ]- ben

I f

& sopr opy! - REEX APy SRR ek EA-4 FRPPRBR BNz ny! - pheny!
1- 25 benzephes)u lﬁemmmmnarﬂdé} Di chl or o- 6- net hyI N-[3-((R)-1-net hyl - pyrrol
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(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,6-dichloro-4-
trifluoromethylbenzene-sulfonamide;
(R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2-chloro-4,5-
dimethoxybenzenesulfonamide;

25  (R)-N-[4-Chloro-3-(1-methyl-3-pyrrolidinyloxy)-phenyl]-2,3,6-trimethyl-4-methoxybenzene-
sulfonamide;
2-Bromo-4,5-dimethoxy-N-[3-((R)-1-methyl-pyrrolindin-3-yloxy)-4-trifluoromethyl-phenyl]-
benzenesulfonamide;
2-Chloro-4,5-dimethoxy-N-[3-((R)-1-methyl-pyrrolindin-3-yloxy)-4-trifluoromethyl-phenyl}-

30  benzenesulfonamide; or
2,6-Dichloro-[3-((R)-1-methyl-pyrrolidin-3-yloxy)-4-trifluoromethyl-phenyl]-4-

trifluoromethyl-benzenesulfonamide.
6. A compound of Claim 1 chosen from:
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hyperten5| on, rena I'sease, acute an I'Ol’ll ena ure st age
20 intermittent claudication/ischemic limb disease, ischemic/hemorrhagic stroke COPD

restenosis, asthma, neurogenic inflammation, migraine, metabolic vasculopathies,
bone/cartilage/joint diseases, arthritis and other inflammatory diseases, fibrosis, pulmonary
fibrosis, sepsis, atherosclerosis, dyslipidemia, addiction, schizophrenia, cognitive disorders,
Alzheimers disease, impulsivity, anxiety, stress, depression, parkinsons, movement disorders,
25  sleep-wake cycle, incentive motivation, pain, neuromuscular function, diabetes, gastric reflux,

gastric motility disorders, ulcers and genitourinary diseases.

11. A process for the preparation of a compound of Formula (I) of claim 1 or a
pharmaceutically acceptable salt thereof, which process comprises hydrogenation of a

30  compound of Formula (IT)

O,N 0
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renal disease, peripheral vascul ar disease, male erectile dysfunction,

di abetic retinopathy, 20 intermttent claudication/ischemc |linb disease,
i schem c/Wwemonsdisyi c stroke, COPD, restenosis, asthma, negTaseniasd3

i nfl anmati on, m graine, metabolic vascul opathies, bone/cartilage/joint

di seases, arthritis and other inflamuatory diseases, fibrosis, pulnonary
fibrosis, sepsis, atherosclerosis, dyslipidem a, addiction, schizophrenia,
cognitive disorders, Alzheimers diseags) inmpulsivity, anxiety, stress,
depression, parkinsons, noyenent. disorders, 25 sleep-wake cycle, incentive
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gastric motdohbyhdd #oiA@ @y ul cers and genitourinary diseases. H A process
for the preparation of a conmpound of Forrmula (1) of claiml or a

phar macéutical |y acceptabl e salt thereof, which process conprises
hydrogenation of a 30 conpoundof. Farnmuha (I1) 2N : O1_~) HZI CF3 N R9
43 WD 02/ 089792 PCT/ US02/ 14543 Clr@re nkRY and n are as described in
claim1l1, or a group convertible the Cﬁ gi Ve a conpound of Fornul a
(I'11) 5 HNOa H,~ CF3 RO (I11) which”is rgacted with a conpound of
Formula (IV) 10 RI - SQ2C1L (1V) wherein RI is as described in claima1,
or a group convertible thereto, 15 and when desired or necessary,
conversion of RI and/or R9; to affordaﬁ)conpound of Formula (I). 44

which is reacted with a compound of Formula (IV)
10
R -S0O,Cl
(Iv)

wherein R is as described in claim 1, or a group convertible thereto,
15 and when desired or necessary, conversion of R and/or Rg;

to afford a compound of Formula (I).
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