; €3e7001, 3X3| 7667T7v2 2 NMAY 2002 WD 991 26942 29 PCT/ US98/ 24694

N-Acetyl 3.5-dimethyl-2,4-dinitroaniline. To a cold (ice) solution &f2 MAY 2002
N-acet yl 3, 5-di et hyl ani i ne (25 g, 153 mml) in concentrated sulfuric acid
(500 mL) i|iwoemddégh2pot assiumnitrate (48 g, 474 mmol ). The nmpdnusnRs694
stirred for 45 mnutes at 0 C then 15 hours at roomtenperature. The

m xture is poured into icelwater and 5 extracted with chloroform The
extract is dried (nmagnesium sulfate) and rotary evaporated. The residue is

purified by flash cmimset grsadetn2 g dihieBasifte. (W%C%tdhryde 3eRlict 81 NeXehr)
to afford N-aceatg tgl HE % & Initroa
3.5 D met hyl - 2, %2@M¢thyIgalns (42 9. A

: gynl_ﬂlbrrbf:onclentrage%i sulfugrlrc acid (500 mL) is
N-acetyl -3, 5- dlaﬁdteb)plota%smh nitrateo@did, 478 nirhdl).6 The nfixturgi@lstirrad forsaBhnintites at

th d 25 nmL), i
Lot (5 il A el .
residue is par textraowddmtieptm«acrfomx eTheaaxtraﬂtrIl@rdoé(br(magrﬁes;umrgnfate() dnalymtarys
d d b
[l ash shromat oo apRe\, CTne ?ga'f"?”gg ALY pt cnbifbaiandy Bn skt (40
3, 5-di net hyl -2 ch)draﬁP&aF%'a?ﬁanPh@ 3fter Ngaceéxé 3a‘nd|meéfrr¢8 %érnlt@amiae (14.6 g).

% g g: ﬁth R;I 3254g| m?-)ger‘mé I-p 4OhiGirESihe. A %0|n‘ﬂ§(t'rr,]r%1 &f N aceé;;lgtsedrmeth lrzrf)- s
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fil
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1, 2- di ani no- 3, BIHIIQrefDrml Thergrganio &yee isedried. (Baggesivmssifate) land aotdryogrvaporated.
br oni de (0. 87 %édl’}g‘%) Rbﬁré@a@}a'ﬂgéh (W?%Qogra}hgt bﬁrggcfggeﬁ OQS’% ‘ethyl

terrperaturefor 16 ure 1s ro orat
2- ani no- 4, 6- di rRcetafe/hexane) talierdid§-dimaing-2, #H@ltrﬂaaﬁme(apg) 88 ad orangetselihext

(sst gpn\gt th h?FB f ﬁrt hgL1e,glﬁ“érfﬂn@>33,5-@ﬁnetﬂﬁ-42nrtrbb§#ﬂeﬂéyCW BaONdN BfMIBdithethyl-2,4-
i ZI
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Bi car bonat e (2.dimobkpttdriclorédstod foiri2chiours) Tied midyrdriofiltared on Cefie andahsg filtrate is

i et hyl am . I di. .am i di 0. in_20%
et hanol | ot hy! "Gl Srapqratie Rt J e SRV R Reiarkrty 2538 4081 <.
The m xture is redtsatidc 30 evaporated. The residue is partr tioned between
chl or of or mygnd 3% agyiapis,. ﬁ%r%@%&%‘ﬂ%ﬂzu#&&o ginhn?xtur@y&H ?%raqﬁ h@@ﬁ

(magnesi um sul fate) @no rotar evaglor a
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5 (L bt oxycar TOMTS a8k SERRATHER 1 | 2r51 DIArDB R HMEDY B

mrol ) in et handrhe pradudt)is usedmem adxt\utémwiﬂ'}dilt(lg&ieratmﬂbitrml for 15 hour s.
PG 48 ;
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Celite and“the filtrs : irrﬁrdgﬁélé %rﬂfﬂ'e of

5am no- 2- ('t - butbaww‘bﬁﬂ%rrh)?thm mnmbEnﬁmﬁazhgel béhar a;6031e Momel),g) di-t-butyl
2- Ami no- 4. 6-di 'H'i’l:é}%nﬁ%((%’s' @Ldazm'ébgdtgw |HQE§?§@6¥%%Z‘?|5% repﬁ?dg‘ jriér'ﬁﬁ rﬂrfn

5-am no- 2- (t- but oxycar bonyl enzi m dazol
mol ), 5 di-2- gy @l 189 dﬂ@@arméwtbnam"@wﬂﬂl@ (Btog)) inagB% methanol/ethyl

di met hyl am nopyidetht@¢6d i3 idstirted ar%bm @H@eféw@rfori% %Qrsntf'heaﬁuﬁ(t%tr@ﬁﬂ% (2
m.) is stirred at room tepper at,

H for 15 hours. mxturers0
Crhu s 2audl’s SVapoman oI reStus it RartiRaog beryeR CHIOBIAIM 5o 3% AGraous,
net hyl ene chl orsodturt Idartidnate. THEher e/yanid lwemsxtruw (magaésiumesliliate) raranrotary

tenperature for 1ho re is.rotar V. [ ngd th resd, due
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met hanol (300 ndthyl macetate/exaoe) atte i affardde@-(¢-DueBycarbanynsmineet.p-dimethyle
resul ting m xt at roomtenperature for 15 hours. The mxture
is filtered thr%ﬁoﬁé‘ég{“ﬁ%i&gnd the frltrate IS rotary evaporated. The
residue is38urifi ed Bryp g={i-h! hamino-46-dimethylbeozimidagolgdi ent : 0A1 %

trifluoroaceti Cs&‘ﬁ)bﬁsr?n ok - (L%ut@?@ér%rﬂ@)%% i bldiefyRbnitRbeAzimifazole 30625
going to 01 100) t

2- am no- 4, 6di medhéP4 S’J’(‘?') imethanel (7Aymbhisteated vithihydrgea a5 psi for 15 hours.
trrffuoroacetrc acid salt. Exanple 12 H3 H HzN~ L / BHNJ 20
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This conmpound is prepared by a conbination of Schenes 1 and 4. Conmercially
available 2,6-dinitrotoluene is converted to 2,3-diamno-6 25 nit erpIMA?%UZ
according to schenme 2, Reaction with cyanogen broni‘'de affords

2ami no- 4- MEORYREM2 ni t r obenzi mi dazole. After protection of tRETAISPSIAEH oup
with a tert-butoxycarbonyl group, the conpggnd is reduced by hydrogenation
(pal I adi unon-carbon) and brom nated (brom ne, sodium acetate) acetic acid)
to afford 5am no- 6- brono-2-tert-but oxycarbonyl am no- 4- net hyl benzi m dazol e.
The formati on 3be ahixtune isbfitered mndGelite iamg| thei filtcdte ds ootpry evaponateette chfford Bhe

usual fashion gpghd b @&5@9%@@;&%&8%h.n%tﬁweazﬁn%mx‘?&s%x treatment

w th hydrobromc aC|
2ani no- 6- br onp- 5- ( 2 2iAMineZabidimets Hd 370 gote. A Migtupagf 2~

WD 99/ 26942 quﬁﬂ%aﬁﬁﬂﬁx?éar@ff%‘mhﬁmwGlﬁn&hbi@enzlﬁhdaiole% g .43 mmol),

2- Cyano- 4, 6- di g&é '512 I m dazol | 'am nor)§ enzi m dazol

2- Ani no- 4, 82 di ‘ﬁ%'d)@t PROERANA S ﬂol4(§2( gohrasadinethrrirgeysidine1 0.9 9j s
converted to meeﬂ@fe‘he&mhrmt(hmmf) anidtrhethanali (2 rala)zie sarrby at Foumh lf@ﬁéermuw
sodi um N et et LoUra! AT RAe" 5o i MR 5 oAl o ehBRS

2- cyano- 4, 6- di diantiyé (CBG(nﬂ. 1809 tenpwdl) inyhethyleng bilindde( 1arnb). e Thes résutting Iixture
6 Br o 2- cyans. Ureg 4 roa fodtopure fr DR, 3 h%‘*" Kird ooy sfapordielind he
2- A no- 4- thlﬁSl@BnBt iritirates withl ety cacetate: apdal rlﬂﬁlr@d 120he solishbisv swapedded in
2cyano- 4- met hy hebndhol r(@@@%lj“rﬂéu%ﬁh@ d¥tahd NS laddes 13“!9 V\H’ﬂs ﬁHanMH ket e

and tetrafluoroborjc acid t he di azonium sa reacti on
wi th copper 20'%5&'5&&‘9(!’@’“%&%'("@8@ oM frmprraiure @fd%\?ﬁ’%‘ oTheoWB‘éIJ' Bys filtered
gr om nat IGOB (btmmjgh?Ceﬂtéehhd: the Ifdbat@fsf @cﬂtdﬁj evaporated The;] residue is purn" ed by
am no- r ono- ano zim Yyt hesis is
conpl et ed accoPEﬂpﬁ' g §éhgen%&¥ CQZ‘QH'M)F% E?d 8 } tpﬁtr@rpa% ?F‘Qtl\f'n
2- Fl uor o- 715y anates)/ §tomitritka atartimy | 24 n9515 ) and- gBhbyiobéanDn tdaaftdrd 2-amino-4,6-
dimethyl-5-(2-imidazolinylamino)benzimidazole as a trifiluoroacetic acid salt.

Example 12

20
2-Amino-6-bromo-5-(2-imidazolinylamino)-4-methylbenzimidazole

This compound is prepared by a combination of Schemes 1 and 4.

Commercially available 2,6-dinitrotoluene is converted to 2,3-diamino-6-

25 nitrotoluene according to scheme 2. Reaction with cyanogen bromide affords 2-

amino-4-methyl-5-nitrobenzimidazole. After protection of the amino group with a

tert-butoxycarbonyl group, the compound is reduced by hydrogenation (palladium-

on-carbon) and brominated (bromine, sodium acetate, acetic acid) to afford 5-

amino-6-bromo-2-tert-butoxycarbonylamino-4-methylbenzimidazole. The formation

30 of the 5-(2-imidazolinylamino) group is completed in the usual fashion and the tert-

butoxycarbonyl group is cleaved by treatment with hydrobromic acid to afford 2-
amino-6-bromo-5-(2-imidazolinylamino)-4-methylbenzimidazole.



2 2 MAY ~pp, ~ WO 991 26942 32 PCT/ US98/ 24694 3- Am no-2,6-dinitro-p-toluic
carboxam de is converted to 32 MAY 2002
7- car boxam do- 2di azo- 4- net hyl - 5- ni t r obenzi m dazol e tetrafl uoroborate

accordi ngwW@Imsere 4. Conversion to PCT/US98/24694

7- car boxam do- 2-f | uor o- 4- net hyl - 5- ni t r obengj m dazol e i s achi eved by thernal
deconposition of the diazoniumsalt. The rs%nt hesis is then conpleted 5 in
the sane manner as in Exanple 1. Exanple 16 CH3 N/ HNJ CH 10

4- Et hyl - 2f | uor o- 5- (2-i m dazol i nyl am noExampletiglazol e
2,4-Dinitro-3-ethyl-6-nmethylaniline (see Exanple 2) is treated wth sodium
sulfide to afford 1, 2-di am no- 3-et hyl - 6-ne !_rﬂyl -4-ni trobenzene. Treat nent

wi th cyanogen bromi de affords to 3

2-am no- 4-et hyl - 7- net hyl - 5- ni t robenzi miQ N\ibﬂ% is 15 converted to

2-di azo- 4- et hyl - 7- net hyl - 5- ni t r ob&iIgzH¢N dA traf uoroborate wi th sodi um
nitrite and tetrafluoroboric acid. TheyrmakAecgipesiti on of the di azoni um
salt gives 4-ethyl-2-fluoro-7-nethyl-51nitrobenzi ni dazol e. Conversion to

4- et hyl - 2f | uor 0- 5- ( 2-3.p IR i 7 ap i accordi ng
to Schene 20 Exarrp2I gggﬁgéega@oﬁnpﬂgﬁﬁygﬁg@h?gmﬁ%%Beﬁﬁl@%@gI N/ ~N~
| R4 R3 25 erein Rl, R2, R3, R4, and R5 are specified in the foll ow ng

t abl el. fCorrgoqus of 2%“&1466-&iﬁe3r9yl<sﬂrﬁtrcﬁﬁiﬁﬂinrléém {4xeprdphieadin EEphple Neylisand
exenplified abogve, eRl ARS 17 et H.. . , :
~cyanoHbr omlBﬁ%vﬁ?EagggﬁWE%c? 5@'%'%@5@%@@%@ SRR M 5OdHBYy HH
2 2 ~, Y 200z WitrBe| a0 teraBG@oroboric acid followed by reaction with copper cyanide. The
synthesis of 2-cyano-4,6-dimethyl-5-(2-imidazolinylamino)benzimidazole is then
10  completed according to Scheme 5.

Example 14

H3
N Nx N
NC—
~< 140
H Br
15 6-Bromo-2-cyano-5-(2-imidazolinylamino)-4-methylbenzimidazole

2-Amino-4-methyl-5-nitrobenzimidazole (see Example 12) is converted to 2-
cyano-4-methyl-5-nitrobenzimidazole by first treating with sodium nitrate and
tetrafluoroboric acid to form the diazonium salt, followed by reaction with copper

20 cyanide. Reduction of the 5-nitro group followed by bromination (bromine, acetic
acid) affords S-amino-8-bromo-2-cyano-4-methylbenzimidazole. The synthesis is
then completed according to Scheme 5.

Example 15
25
H3
N N N
F—</N 'I)
H
CN

2-Fluoro-7-cyano-5-(2-imidazolinylamino)-4-methylbenzimidazole



PCTNS98/ 24694 21net hyl H

, hydr oxymet hyl H22met hyl Hhydr oxyHnret hyl 23met hyl Hhydr oxyHf | uor 024 me @y Ialy
xyHbr ono25net hyl Hhydr oxyhchl or 026net hyl br omoHHf | uor o27net hyl br onoHHbr ono

et hyl br om®iQHN89xy 2gmet hy! br onoHret hyl H30net hyl chl or oHHH3 IRFEYHSABRH%r oHnet
hyl H32met h | chl or oHHam no33net hyl chl or oHHfj2uor o ' 34net h

| chl or oHHbr onp35net hyl chl or oHHet hyl 36net hyl et hyl Hret hyl H37net hyl net hyl HHh
ydr oxy38net hyl met hyl HHf | uor o3gnet hyl et hyl HHor onp40net hyi met hyl net hyl HH41
met hyl br onornet hyl H@M'W?W'B'Hﬁm SIS Henetsd mecﬁadw)@mime%hyl H
chl or onet hyl H@@whwmﬁ;d-hﬂbbmﬁhiazzéé RN GARbHRARY ) actyRIiP 18P BEheme 4.

cycl opropyl H I—&Hchl Qro yfirox§ met hy]J M \ﬁnﬁ%\h# E%H, H Conposi tions Anot her
aspect of thi sCPNEERT A - PBXHBYPta HowHMeRY keiRiioberziidazple inachieved

eL fective armlwytthefmai dnamlprpusidomfof tHeediiamfﬁmﬁisan, THe $ynthesis is then completed
phamaceut izcal | y- eof, and a

phar maceut i5cal+¥heggéé§%®g%n§r %%r ?‘#’%&aﬁ&% used herein) "safe and effective
anount” neans an anmount of the conmpound of the invention sufficient to
significantly induce a positive nodifi ?Z‘B“@"']%Ze the condition to be
treated, but low 2 ~ MAY 200Z WO 99/ 4 PCT/ US98/ 24694 enough to
avoi d serious side effects (at a reasonable benefit/risk ratio), within the
scope of sound medical judgnent. A safe andCBifective anount of the
compound of the invention wll vary with tthe age and physical condition of
the patient being treated, the severiNlN N ition, the duration of
the treatnent) the nature of 5 co % e er\ai, he particul ar
pharmaceutical | y-acceptabl e carrier upi d, g i ke factors within the
know edge and expertise of the attendli'ng p'ysi cian. Conpositions of this
invention preferably conprise fromabout 0.0001 %to about 99% by wei ght of
the conmpoympd of the invgptd fl 5.2 hi BO i % to about
90% also preferably fr%%mayg%ttml}g% oﬁ'fgggﬁ?h?é%‘ﬂ?l)so p];néfera ly 10 from
about 5% to about 10% also preferably fromabout 1 %to about 5% and al so

1101, 1 TS St ot oS DL e b
phar maceut i cai?rip-rgci’&?ﬁ%’ﬂ\"@'#ﬁ&’%é’meﬁﬁ'm%%ﬁnzﬁﬂ%fr rrg%%?me@élwiyl SERME DI e
carrier”, as userhidesr affords mmn2-aomirc-drethyl7Temethy6mitedbehtimidazioled orTHis qisi d
ndn i str A8 orcrgené 8P 2 dlBb g S lerdr ey LfMSobBlate wit
herei n) neans 3agium nitdtecanthtati@fiueroberiq ﬁ@idéoTrmo@Bt ﬂmmosrrﬁbagéﬂhee’d&azormgmng
conmi ngl ed wi tdyt @%&@W@%&deﬁethﬂl@ﬁﬁrb&%ﬁirﬁf&@z%.t e GReridt t'%el-ethiygz-a

manner such that There |'s no interaction which would substantially reéduce
t he fluoro-5-(2-imidazolinylamino)benzimidazole is completed according to Schieme 5.

20 Examples 17-39

Compounds of formula
R1

N N N
R5—</ I\}
N R2

wherein R1, R2, R3, R4, and R5 are specified in the following table. Compounds of
Example 17-39 are made using the methods explained and exemplified above.

25
Example | R1 R2 R3 R4 R5
17 methyl H cyano H bromo
18 methyl H cyano H chloro
19 methyl H cyano H hydroxy
20 methyl H hydroxy H H




20 pharnmaceutical efficacy of the conposition under ordinary use
situations. Pharmaceutically-acceptable carriers nust, of course, kE2qfay 2002
sufficiently high purity and sufficiently | ow toxici ty to render them
sui tabl e fwbgededsai stration to the human or |ower aninal beigegaidogaldss-
Some exanpl es of substances which can serve as pharnmaceutical |l y25
acceptabl e carriers or conponents thereof 38e sugars, such as | actose,
gl ucose and sucrose; starches, such as corn starch and potato starch;
cel l ul ose and |ist4s deri vathves, sugh as sod r box | ceII [ 0Se€,
et hyl cell ul 0:31 a1 ?lﬁlyh'yﬁucll ﬁc‘se; d E'EEIM # gelatin;
talc; solid | U@ cants)metiwh as sHearic ac Uydmmy rragndﬂm um st eclrnaetbyl
cal ci um sul fat|gg veget phlgypPi | s, Buc_hl as paBX%EKQLLZ 2P \C,(,).t Eogc‘ﬁﬁgf ortl,
sesane o0l | y Ol I've OI'l, ] CUNMrortT _ara_or1— O1 e oDT- O, t

5o
propyl ene glyad gl ycemetwl sorbHtol . manphydsexy and| po
A
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| yet hyl e rbeon cbycol
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2gen E. %pro as

1 oVa MEaVal -
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al gi ni c acid, eygul sifi EmgthyPuch pf the Tvve=H)$drowtt| n
sodi um | auryl [sutfate;Tcorormmg—agents—fHavor+Hg—ager
stabilizers; 4@6ioxi dapMethybr esef br@Moves; bhirogen-fr¢#l wat er ;i loomni c

sal i ne; and phaesphate |b sol u 35| the choi ce pf a
phar maceut i cal%mprﬂ%{hgrtan Br'oﬁ%z be JEcd ) \,u.‘.jl-gn\,ti oft T-q{?ﬁnﬁhe—
compound of tHhe&8invent | ®AtYs bas| remoy det eHni ned by |the way t héydrompount
is to be adm niggtered. | methy? MAY| Bomi0 99! ?ﬁ942 35 PCI{MR78/ 24694 1f the
conmpound of the_Tventon s topeTtnrectet—thepreter

=y

phar maceut i cal[l2¢- | carrjeoros stefHi e, physibl ogical sd&line, with
bl oodconpati bl q1suspend,|ngg,yagent ,cﬁl&% pH of ywhi ch has "w adj lllﬂi ed to
about 7.4. Th referrjed mode of [ adnrmsterTny—thecpnpodnd—ofrthe

invention is §38eraral|fethyhe prieéMemeed uniH dosage {bkmis theesting e
tablets, capsylags, |ozemggi chemghb® tabl pfys, and t 'R i ke, S:Fcﬁgo,léni t
dosage forns ¢QNPrise @ saf e angreffectiveranoumt—of the—conpo

i nvention, whiltt is prigMetihy freeBhout PHO1 ny t ol Hbout 200 BEEMerDr e

preferably fraomsabout Ométhw to jagietb 50 npy nore preferably st Héth);,rom
about 0.5 ngy t% apout &g alsp preferab frommabput—tmg—19—toabout] 10
g | Peth¥t o

nmg. The phar mac2utical a[tﬂ'leth(yarri efHsuit abl el M@thihe pi&baration| of

unit dosage famgs for p,fﬁé@,g,al adnanetrgtratl pA are wel | gknown in ‘hp&oi?;“-
Tabl ets typi cql Ly comprise conventional phermaceutt caty-conpaiTore

adj uvants as i tdi | JUBeY suchm8¥ha) cj Lbh carbonat 8~ sodi um| 84¢Monat e
manni tol, lactfgge and ckihyl ose;| RethgEers spgh as sta |;|h gel at i| Braahgl
sucrose; di si rtggrants sSuch-as 1p srarch) |rginic ac and—Cro$car et oSe
| ubri cants sud ethyln <t olailng ' QTP‘(‘%Y(‘id ;) talc ?ﬁdanrqqch

as silicon di g4ide can rhethylsed t ObroR@" Ove fh\@myphara,Heri stics|jef the

powder m xture. ,Colorijng,_ggents, |§|ucn as 1 g TFDBC dyE€5, can be|qadded for
appear ance. Skd8teners broma-n as spartane ccharih,
ment hol , peppeudi nt, airwthilr uit flgvors, ar ecru@;@ful agdHuvants 204 or

chewabl e t abl et,5. Capsjul typr cal,Ty conprf Se, one or re soli g, dituents|
di scl osed abo\ éﬁ The cntﬁﬁt on catrier quynnnf N r‘lnpnnr‘lc rHIHL Qpr‘nnd;ry
consi derati ong 45i ke t aséthyl cost,|End shel f siiieni | | ty| meliyeh ar ¢ Hnot

critical for “1% purposes, of _thris, 1nventl on!% and can|pe readi1Ty, made by a
person ski | | ed—rPa—t-helaPEOPERYL, L i1 lsollnclude-lighid

sol utions, emildgi ons, |seyelpropybnisH 25 and | tdoroi ke. The H
phar maceuti cal I4 -acceptabl e CArrigers surtapl e fTor préparation ¢f, such
conposi tions gre—welt k??'ff?ﬁ“?prx—t-hﬁ—a!t —Supd Jui-d-—-Btal—corpesitions

11%

preferably con@bi se frjospchpmgyl 0. B01 % to aimtl’tyl 5% of mieltteyl conpohd of t he
invention, nore preferably fromabout 0.01 %to about 0.5% Typi cal
conponents of carriers for syrups, elixirs, enulsions and suspensi ons

i ncl ude et hanolc,mgpqsiﬁoo‘s 30 propyl ene glycol, polyethylene glycol, liquid
sucrose, sorbitol I |

el ude’ methyl el | SR agpe &H’?ﬁﬁ@%@%ﬁ%@%%ﬁ%@*ﬁ%ﬁb@%?%R%@%Bﬁé
tragacant h and eﬁsawerﬁra@@t @éﬁ@omppn@@f hﬁe‘ﬂvef'ﬁ@na@eﬁpbamﬂﬂeu@@"}"@émﬁﬁamﬁ and
pol ysor bat 6580,saﬁ'ﬁ%rédfphﬁ@|a ﬂ?faﬁﬁSéé@uEélWe&cbg@bléd&rﬂ@ﬂ had s R&Yem, Es&ﬁ’e gegi um

benzoate. Peror | | osi tions al so contai n, one or

conponent s sucFgeti% 9% mganq Pa\ﬁwq%%ﬁ@rﬁ%"m Qhiths yeation %‘tfr%%"éélo
above. 2 2 | CyndrGRIYNAdOEE 265ERIVEOmBEiI¢AU5A8h 246 Léndiibhe to e desated, but low
adm ni stration useful for attaining systemc delivery of the conpounds of
the i nvention include subcutaneous, intravenous, sublingual and bucca!
dosage forns. Such conpositions typically conprise one or nore of soluble
filler substances such as sucrose, sorbitol and mannitol; and binders such
as 5 acaC| a) m crocr yst al I i ne ceI I uI ose, car boxyrret hyl ceI | ul ose and
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20 Preferred inhal ationlatom zation conpositions of this inventi ona#gcl ude
aqueous sol utions, suspensions, and dry powders conprising a safe MAY 2002
ef fective anmount of a conmpound of the invention. Such conpositions :
pref er abl W@ 8@$P4%e from about 0.1 % to about 50% of a conpRERUSE246%4e
invention, nore preferably fromabout 1 %40 about 20% Such conpositions
are typically contained in a 25 container wmth attached atom zi ng neans.

Such conpositions also typically include propellants such as

chl or of | uor ocaaroogb td Zvbit saembu&%idbleffedm{aten'easmable benefigtisk ratigh, weithirotheand

th | t abi t
o eservat ves X0BE o sDUd nlRF kRSN IR Sote SR SR FHOT o e Eamen e,
tonicity adj us?fdhe iryentonsviks yaivuwitlc teoagelend ahisicalanvoditing o dfm patient deings
sodi um sacchargdhte BTN Bty St thOlLAGRSH, & e%‘?ﬂmﬁ' f'tﬁé‘stre%fmédt' ﬁwe‘ g‘%iﬁr%t &fon

i ncl ude aqueous solutlons conprising a saf e and ective anp

conpound of° t hEPTCHIER § SF?PYSH@hP% sW'ﬁ”@ﬁ%eLﬁ‘Fé‘er?%PS?blﬁﬁ?df'?’s@“‘??% About

0.0001 %to ~ ixedadtoRvithin mecmmuyé #Md é)@@rtlsé‘oeﬂielaﬂéndm@rpﬁyﬁbﬁﬁerab' y from
about 0.01 %to about 0.5% sitio

t
nore of preservativ g"“’?ﬂé‘ﬁ"%i@? ¥ éﬂ“%ﬁ@tﬁhﬂﬁ&&ﬁ %eﬁ' @@Be%ot%e o
phenyl ner cur i catmue88¥%ehy weightofabe compburdofthé inventiers marp Giréfermtiyciedrh @bostes,

o q 5 g ) Lde.
povi done 2nc PYOYE Lol . beBLRUL RO HATLBLT (oW Bl 369 YT, SHLGEMAS,
991 26942 3P Pdmrmsoemz&%ga abhuistfat @sapceferablifiom abautd%% taahasit Stk land silso

sodi um net abi S;H'Eférétﬁy ok A dd%ﬁgdl"/mdjé% 180 | uene and acetyl cysteine; acids

and bases may be used to a he pH of these formul ati ons as needed. 5
Addi tional Drug Acttr\/égdlwrﬁesthﬁqumdtw thej inyentiane thaespmnsitionsl af ythis

i ncl ude ot her iflvargioact icusain Nen- Iphmrﬁaé@nam@%beaa@ré dedgienct | vaneWhigsi may
be i ncorporat ed in the %{E{garerp%om ons | ngl ude: ﬁ i hi.stam nes: Hydroxyzi ne

preferably at 2NaEeaRIlc §Ptapies (LIRS ut 2D r%\%oﬂeai‘éoﬁﬂe or more
Doxyl am nél5 predrepatibley selid @r diquiag Bller adigentst of encapsblatihg Substanbex i whichngre

Cht o pent + am SUE0R oY gl ARpA%8 At PlloheP BhmB o gt "rithih ™

24ny; Pheni ndamﬁeldeherpmemaaablttratahe gothponents roaltmaecmrﬁpctmtmn arb mapablezd being

about 150ny; W t%”&d?‘ﬁp f

about O. SW?O about n%SthgﬂH rmp‘ﬁﬁgggﬁgg‘%n@ gn&i cﬁ%‘ﬂ% ﬂ o@ggﬁ%r
range of from S4sHutthat 5“"9(9 dBoe 1'2‘9{?0“@ eWhigh N@Ul%r@#@@m?%’ atedacQjog‘&ge
range of fagom ammacéuttdau a@me&c orgy; tHd Rf!ﬁ%b!ﬂ'ibﬁ”hﬁ@er Rfr@iﬁéwablsbé ettuamoel@sage
range of from gbout 6 to ab t 300 el gsti ne r t a dosage
Fange of from8 20 SEeRIE01q TR0, Tk caBE 0% ol FasE i PuTS
about 8f n? ( wherd dﬂfﬂedntwr joM tysklclty'ifb n@oEeNthsm s'?blﬁtabl]erferf ?dv\rz!misﬁra%n &abtﬂledmg
range of from , ; Levocar basti ne ich can be dosed as
an igntranasal %ﬁg‘g%ﬁ%%&%@%ﬁggﬁéég?) preferably at a dosage range of from
about 100 to about 8S0Megexarbplest alzisubstaptesf whichl yaratseavej@ageamwgetiaaﬂy-from
about 5t bo t a

Sbout 5 t abonCeBoEs Cgien P eofe ?ﬁ%’ﬁ%ﬁﬁ%ﬁ*’%?’% kel 4R 4:PRGRSE %‘gi%ﬁ?ange
of from about &¢ éuen%et stacshgs. 84ah A% £ofestapsheard @st%to étar@h oRf’é'a@éeraa d® of
from about 5 t@erﬂﬂaﬁv@s 24008 :as T §5dier astirthsymidiid eemiidbse, r'ethya cEMAGEES arnanﬁethwf

from about 30 t out Terf nadi t hazi n
preferably at gp gggowge{gg tragaca lm rga@lﬂen%nga?o éogti cgrgeﬁ,gsuc% as stearic
Di menhydr i nat eacigatlti ahadriesium s&wb:taagacuumraﬂam‘ vegetablehaisf such &s pearaib oil}

400mg; Me bI t
about somgi0 Ty FterBRed ll-kesipariCelth P IRMh 3885 Y B e SR s
t o about 300rrgproﬁ)§alebe Igmcahglyeetlrpﬁ esbehitah Injaraitoia add palyethy ®ng glysdl; lginie agidut
0.5 to about 19“958‘9’?%%?&61 b“lewee% fWeﬁf?igyaq%ht@ 399?%9%06%99?3u95fl sl

about 2 to about i ne, preferap osage range of. from
about 0.25 to gm@rmg myntser Sayniosi eaavise, tableting r aganis; aﬁ‘a&“‘d@§ag@"“35‘d?'§ﬁge

of from about .%@an-frﬁtelvmteﬂ isdtdifo samhefaf@&tdspnéte@uﬁesmnohange
of froma% 25to about 10 l'i zi ne, Egyat ad g%ran
of from abdut 12.5 {BeaERIEe ZGfrT%g P HBﬁE tnaa,qyr%pceata el A0l 18 g
range of from corurktivhWwithdfe déﬁp%%i@%ﬂa iREErtidBI8 basiedly dferatimad byl theSwdyo
about 600ny; P eni ramn erably at a dosage range of fromabout 3 to
about 75ny; %"FP&“”BH%%&%BW'“ erdeosage range of from about 12.5 to
about 200ny and ot hers. Antitussives: Codeine) preferably at a dosage range
of fromabout 2.5 to 5 about 120ny; Hydrocodone, preferably at a dosage
range of from about 2.5 to about 40ny; Dextronethorphan, preferably at a
dosage range of fromabout 2.5 to about 120ngy; Noscapi ne, preferably at a
dosage range of from about 3 to about 180ng, Benzonat ate pr ef er abI y at a
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10 150nmg; Chl ophedi anol, preferably at a dosage range of from about %

about 100ng; C obutinol, preferably at a dosage range of from about® OMAYo 2002
about 240ng; Fom noben, preferably at a dosage range of from about 80 to
about 480nWO %9i26342i ne; Phol codi ne, preferably at a dosage r acga/ses.246pom
about 1 to about 40ny; Zi peprol, prefer abI§ at a dosage range of from about
75 to about 300ng; 15 Hydronorphone) prefe gbly at a dosage range of from
about 0.5 to about 8ngy; Carbetapentane, preferably at a dosage range of
from about 15 to abautth@46smpodsar adfi p'reerlnvelnﬁur@prsom@xw@hmj&tedor flecppdtbiredt a

d f b 200

At | amat gt Bdb-AcRebRaR” Bt T e POYSITP A ealee svith blood:
(NSAIDS): | buprcofr@arrblgrseSmrwmsyagant etheija{f;whrchrt@ befn fadjustealto@bobi7.4.0 about
3,200ngy; Na f %ﬂ%e f t t
1, 500%; Soclfz)lrr S)r(nezapmh%eﬁl,r éeaf erably Qpﬁa&ﬁ],sﬁ e °£'4‘§81L"?°P%f thg%ﬂ\%”" ou
to about 1,850mMgrorait o‘ﬁlrearv@rfﬁrrqswrlb%ﬁﬂg? ferma tae@éeje takielge carisufaso lpzananst 25

to about 300ny;chbRgeB’ bR, alrradméem&amsmcnamf %@a@byfo%saco@g:gggeaers?ggsg&gf

from about 25 tq 25 about 2 Or%F |nd pr ef er abl
from about 75 te%eﬁ WERMIGYRY ?'F'Bﬂ‘r"sda?)thﬁr"l%‘leér'%’bl %ﬁ'sapréf%%\tﬁ\éfr%‘nﬁ@“bf
from about 125 Q.01 mbauhb&nut&'ﬁmrfgg rf6eqirelerably mmfaebahcbymtoaamsa@mgraw of

from about 10 (e BN sUTHEY angyt €5 e B oLl 2Bt alecthralbedliL PBE BBIEF 6 o
about 80 t d0abdat alQudOdauNg. NECW‘Gf mhameutn&)lymceérﬁaubl gamaier asuitabkegéorr dinge
of from about %g 6eﬁ‘at?:%PHf urﬂigga&ge%%é’ q@%é}Srarl Epﬁ'ﬁrﬁ%tfé?rb}{ &b vgellq%%‘?nrtﬁgge

of from about Carpro osage range of

from about 75 t3t alablets dousaly cmrlsﬁ @@fa/@nthnaépbarmcyutma"xrcqm@a@tée AaiHYRNS f
from about 25 tg3 |ﬂ@r@‘dﬁlué’rﬂgr@chl:é30@5?érérﬁ cabHaly, %@Hwnﬁbar%oﬁé’téa%nh@drglﬁcﬁée

from about 200 to about buf e referably at a osage range
of from about 5§ ¢ “'Qﬁﬁrut?'ngﬁé%c“ Iﬁérﬁfﬂrcg'f %‘ﬁat"b?%‘i' él“éﬂﬁ? %i?'”??gb%s%gécrr a'hge
of from abdft 20@dkch oalginibeid, ﬂ%msaﬁhﬂd&wt@hmts psrueﬁ edsaagnediura slesrage

2T 2 v o oot betBS) Sl Seero SR dinfle b Br Bph R mrdle oy,

about 1, 500ny; dNatacteristios of mee;bmmdadulrmxtmre an)hxmgeageatsgeud’i ab rtbenFRIBELIHY350
t bout 2, ooo&
agoﬁt OliOO to aboat B’gogé{&éﬁuli Pg?argﬁ&;ree%gg&gﬁérsa? fig g ”@%%"g gLF:ﬂfrom

about 100 to atﬁ?ﬁ@ﬂ@men’gaccﬂ'éﬂlﬁre’f‘efﬁhOlpP@WRﬁ"é]mt.yaOﬂ'fr’é!t ﬂ@‘&i@eﬁfﬁaﬁg | gljuvanits om

about 200 po atfemchéwmerrabefsd @dpRURs Hpi .eérgeabrﬁﬁnse%ﬁéaén RRRNQBI diluents
preferably at a_dosage rang ea_gf from abgut

0 ers
i ncl udi ng’ nar ccﬂ'? S2AJ2RRYS: ndPE oRgIRCtign A1 %asf'?scoﬂ?fée@ﬁ%rd& @%Ecﬁe)‘?f’?é%y
Guai f enesi n, provhsidakdtipnaltike tastepgest andeshelf dtatsiity,alvhich ar@ hat ertioalt for the

2,400ng; N-Acet t f

200 et i P RGRLAR) Labe el ARG Pl P ATERELS
to about 120ngy; Br orﬂ’mmrahepmposﬂmsaaisqrm;luda luuslagmtmage‘notsrohsomsabmnﬂ to
bout 64 T t 00
fo about 1 Boorad Poee, The PiiraLaRlchNbeRpHER7 imEd Ratle fof BB BRALh of
about 50 to abowchzeun@osetmsmeewsll kI‘QWAt rloﬂremacts Suebf liquithiopali eRMRAFHIOAS| v

or orally adm rbréfe%tﬁﬁc%hfpﬁ@é Frdn& SaboliP 108001 9P b WHoliP594 @F aké ol Uﬁcﬂ‘?b‘#&hé}’)
preferably at dosage ran

i ne
sul fate (prefer'a't’ﬂ’?' r 1Y W%F@Vafﬂ"@/ag?”tap %@é@é‘%f”%érég/bf *?P'Gﬁh Bﬁ&f‘e'ltﬁ to
about 1, OOQug; cB&iarrml@mésyﬁmseéﬁb(r&bémumnamne@usp@ris)onsphﬂﬁ@é atianolaglyeerol,

d f f b i yal " '

or of or abl y 5 HBOHA S, #3yE iR, S MauiD S BB teroucTARE YA oo
Scopol anm ne netsuspensione, typicalf esmbér}drraag agenhts a jreluden gaethiyl fceihﬂcabousodlurﬁ to
about 20my; Hongjrg agg@?nﬁ%hﬁ@geofﬂ rrc%{sﬂq qcaith neos%a %@ﬂ% qu.éanom

about 2.5 to about 0SCYAM ne (prefera y or al erab
dosage range ofWettiagn agests ! et decibipuand  rotysgtpate Shr @fbf dynicad FQ’BF%W@W&BI y

oral ), preferabhy,gé Hhsm%e’fﬁaﬁa%aauﬂr bémmab%rorér ﬁ@r@*&@#\})oﬁm may

O phenadr i (preferably oral), prefera osa e ran from ab ut
3 d
10

50 to about3400HEP CPRIAFPRGAT mﬁ"Er?PBWPPH%m%{éPE'? @ RGP ?W?af 9'&"9 ggents an
preferably a 0. 4i&rahts didoiaged@bdvdo sol uti on and ot hers Mast Cel |
Stabilizers, preferably intranasally, or orally adm nistered mast cell
stabilizers: Cromalyn, preferably at a dosage range of from about 10 to 30
about 60ng; Nedocrom |, preferably at a dosage range of from about 10 to
about 60ny; Oxatam de, preferably at a dosage range of from about 15 to
about 120ng; Ketotifen, preferably at a dosage range of fromabout 1 to
about 4ng; Lodoxam de, preferably at a dosage range of from about 100 to
about 3 OOOJg and ot hers LT Ant agonr sts Z| I euton and ot hers 35
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2 2 NuY ~aaz WD 99/ 26942 40 PCT/ US98/ 24694 range of from about 400 to about
3, 600ny; Am nophylline, preferably at a dosage range of from about 25D NG 2002
about 800 % hylline) preferably at a dosage range of from about 200 to
about 1, Ggg?rtf # ot hers. Antioxidants or radical inhibitorBCT/HEWR4EA4C

acid, preferably at a dosage 5 range of fmrgm about 50 to about 10, OCOOnD;
Tocopherol preferably at a dosage range of from about 50 to about 2, O0OOny;
Et hanol , preferabl y at a dosage range of from about 500 to about 10, OOOrg
and others. Steroi dethep mskes atb lagmiinistratioasusefy) ferdatiamisg eystdmid delme@sof the

Becl omet hasongoniyoGh&s 3! e ahy trgr‘?siﬁ‘tﬂﬁder §~‘.[]9<‘:aut9r§ec;u"s0"ﬂtf’é?/?HBusallsD f}%glﬁtnd

336ug; 10 Fluticasone, prefera % dosage range o rom'a
about  400ug; HugeRl siesaes fasner Sus IC9m§PS'H°Q§d§9'g%||YrQQﬁ’@fl§'$6f°”ﬁrQ§rﬁl%[§cm§0|€hJeto

o0 S50, e e Taru ) ipent pes S st
u u

of from abéut afggia; JNIGFRANS %9’&08@3&0?3 ufif" BT‘Y’BgtF‘y'pFSﬁl'é?%eol%Pdathygror’.%%@@\é'

ran?e orl‘3 I f r ommdtbyit c8Ridse. al@idants5 hAdidagts, Ewedmnswa:oﬂdgg&t‘seraﬁ%ﬁdmsilahd

preferably at ut gy rocortisone

(preferably orfgr"gﬁ'?‘-g%‘%”régg'g&%% 56&%‘@%}’%&9 gﬁﬁfg%%f rom about 20 to about

300ny and ot her s Bk prefercet mdepﬁadrpm@rc@muhq compounchef theinventiod isuogically,

preferably at | CuhgRIEcRly it CBAERU 04 RO (o ARG Shacinddigou!

16ng (if dose oral %/m I nephrine, prefera a dosa
f r om aboufl0220nhalants tas_h_hmcﬁyg rensh galsiand creaned f@f@éw?r d@oﬁﬁ’etﬁasage range of

from about 15 to ahﬂ'éfer?eﬂoﬁi&rédafsald%%%ogﬁréﬁé y&r tRéOur\enﬁ&ourwcradQOSH@eoUsf
dosed mtranagﬁ&iH %27 groteragnol Lﬁere erab at a dosage range of from
about 65 to abQil %685’98 ing @ $afe 3pH eS‘@’ﬁga’T‘P”’Hdg@chj’Fa‘P TER BRMeRfiohe)
p[) ef erggl y a]E %oﬂoe@gaosi'mgepmferéuslpmcmmlsé ﬁ!?a étf)t;mtm001%5t02al4&ﬂusl% af Efto
about i era nge:
from about 340 Srpodnd ft ¥ pkeisha s e Bi4Bny FRRL Pafi, Bl% ¥BeRAE R
of from aBbut 2@h tcompesiion, aBOudypi@illy olinoludel ,safe ebed akffgctive amd:mm&sgeof
ange o I T omiaBaUaiE]. Sor Bstkeral R ofBRBE H iReBia Wikreibudy desave

range of from’about to abou o ab

oral ly): Ri metRhosphatp@atacatats: tamicily wmse@eas mwmhlqrrd@naemmanmcho

about 1, 600ug;asl FYREIOBEYBlonidtiRl Rt )én@tac%s%ﬂa&%eé%%nef tHe S oriRise 18
to about 216ug (inhal ation) and ot hers Antivirals: Amantadi ne, preferably
at a dosage r ZYECHS CPPBAFUANSAS "89S about 200ny: R mant adi ne, preferably
at a dosa@@ range dbrefarsn Wt:aﬁ&tdrﬁrz&@ﬁutco&%wbnabﬁ x| iARentidannciudel s,
preferably at a dosage e of froma qc; ably

g | 2 tpo 35 about 20 %R h
PR nt canasal SHERNS SSLEHRD SpPensionf Snb iy sawdersisaRigiéing 2% ahd BERRE.
200 to about 23nB@tEpf (@ocahpourt afahe bmuentid npuch reoimmositions areferablyacmsgrise

1D a2 B oo aBUE0- NS BRAG N B LadfifalR §RE8 nlontioho R Birerdely”
preferably at feora@baytk ale@bott 28%m Suehtcompositions @re 3prisally cantpingchér 8.
GCeul ar Drpg acddnyiser vﬁﬁ?&tﬁgcﬁeé’latdh‘iﬁlh&rn?e%ﬂs' @dcﬁ'cbﬁfp%sm@nﬂalso WIWM@@ e

from about 0.03%to about 0.25% gn topi cal sol ution

oot aintest ] rPPAIBRIRAHEh 2% AHelp b pabas WH1 ong SRAAsaNenG SiRoLRteD, 1
ng to about 1. @yd@olpaﬁd délﬁ@wolaéﬁbmér@utthbrﬁlabsaédoﬂ%aé@dfE@d‘rmmbmetab?éillﬂt@ to
about 300 ng per _dose and St erié éﬁ ﬁ use&P i for l e ct)ha one
of the above uBeervaes et @b feburuisin cifrid’ aon ba kR kP al Yl
overlap is recadjwstarscuch as Bediamt chioridie] andifigvesing ngenlbssagbasaadiunmacbmam to

fit the i |cat|on A\ t f e i
practiti o?@ Met hod's% f%}féolus'@%%eﬁr Q&nﬁg% |dnts]¥ off hth@qn%glr?to h| E}é‘\f'ematg %ﬁheous
useful in trea&qlm@nmmprmeldgcaa‘o‘afgiandlef@ﬁm@r émoumfuﬁjpwpﬂw efkthepgnention.
respiratory dig ggg@'ﬁanoﬁﬁéﬂsagpe?éraﬂ?dé’dn'?ﬁnsgaf?éﬁroéd%?%(BGEﬁ'% db Sé%d?"s% of a

di sorders assocl i C nervous systemactivity, g % 1
peri pheral pai %MRAYA d‘i’fsﬁ‘red@r’gmmer'@r@a%@f%?@i’rf%‘ﬂ|36’ﬁu9vc9tﬂ13'° 3P Ahcdk a‘S

benefit. lThe psl@dheéds'ﬁSoérwrseérs@fty@@bwrrnands@bherbrameraoef Predervatindd, aslieh ads;
parent era 20be5nlégﬁ<g%|%rrheoﬁl$6nd mi%'nmeposaijl phenylmercuric acetate; vehicles, such as
poloxamers, modified celluloses, povidone and purified water; tonicity adjustors,

such as sodium chloride, mannitol and glycerin; buffers such as acetate, citrate,



Anot her aspect of the invention involves methods for preventing or treating
nasal congestion by admnistering a safe and effective amunt of agsy ?Cm
conpound to a human or | ower ani mal experiencing or at risk of experienci
nasal congestdsased2Such nasal congestion nmay be associ at ed Wplchaygsddoq

di seases or 25 disorders which include, but _are not limted to, seasonal
allergic rhinitis, acute upper respi ratory3\7| ral infections, sinusitis)
perennial rhinitis, and vasonotor rhinitis. Each adm nistration of a dose

of the subject Mﬁl%t@daﬁé] etﬁ&é@blé/nt@s&abﬁ\ﬂs%@érﬁ 5 Qeé.emwnﬁé}é&salﬁt% ?te&’f
from about 0.0Q1 gto about 10 rr% of a conpound, nore prefera

from about 0. 01 ﬁ’%d lugne 8BS EcelylRypiege; ﬁﬁg%a@@)bﬁ%’@?hﬁﬁys@i lelﬁ*(ﬁ?ﬂ @hﬁout
0.1 ngl kg to ahguhesk foghifgtioddedsaiselde®r 1 ntranasal admi ni stration of such
doses is preferred. The frequency of adm nistration of a subject conpound

according to this invention is preferably from about once to about six
times dailyp nore preferably from atbdmuoﬁaltnnmgsmtb/esbout 4 tinmes daily.

Such doses and freq r Iy e

Ceapi ratory 35 condi topentsCt R rMid el oo oAb E brugcacties.
Anot her aspect N@N-limitisgi axample®rofi diug \astivese whiths nﬂayr ber éncerpdratgdoin these
treating gl auc%m,t@qg}mlﬁfeerl ng a safe and effective amunt of a subject
conmpound to a : 991 26942 42 PCT/ US98/ 24694 manmal experi enci ng or at
ri sk of experienci n%ﬁq'ﬁ'ﬁmﬁ'esk yaananeqreteebls 3l dosagsireyge efftam about 25

admi ni st rattidon tofabaudmngodxpammlmra@@rm@magé eér@readi e aiaul 86 @bsuta

Compound,  nor o BB EVABNe ABRERR ! DoRrRe T Bradbu 2SR kb 20frors

i ntraocul ar dosthigrphenivareinet beeferpblgfatraaibsagenmngel rof rifost @bsutal ty mboatl 24md;une

i |
0 0001 o6 ¥ o' apduEUeiRg YrefRraly ol 4 dcsal LRl & il BTG 28 BRLOLOTARG |
% to about O. 5t%)@fchtqﬁ@1wmmmcprefgabym ﬁa@@&ﬁgedﬁngh@fefmmab@ugQgﬁetcauauout
reginen isqgt h12'?n§ @eiﬁ#ér‘ﬁbﬁé!hln%frmﬁ@epr%f@réﬂlye@t 3 aés%ge rah§é ro@q About 0.5 to

adm ni stration SU es i.s preferred req uenc
u {ngj,

admi ni stration m%%\'?ﬁoefﬁﬁerat?'é!(ﬁ*(ﬂ H@sqgg "taﬁ9% of rﬁRPé‘htaP@H 1 4o about
pL ef ter abl'y I r omm@fmbhermrérgmabmfersw at b%aé@;rér)ge & Rbehies.ablty abs@m
about once to u imes dai _aspect of is in i 0

i nvol ves net hoib%ﬁb% eé%g'ﬁﬁ bef%rlabf 3@? ARPa9P gPReR ?’“aﬁq‘ﬁtﬁ tﬁoepq Agoy
safe and effectt G%Mwhen adosad smtrpmstallp)orrp‘bundabwtaB 1@gh(whmn doséd azally),
ani mal expejy en #rﬂgs@{e Ahre ér?ﬁ\éogt §X88§dg‘a“f>ér@ g} Fa‘F about, 24mg;

adm ni stration conpau er a m nisters
dose within theLﬁVQﬁ@f@aéﬁnef (Wit went be dpsed Ry RQ lﬂtﬁa%ﬁﬁ@h@f 1Q)3Ulﬁgl mgdlgamant)

conpound, nore Va § 5 K
preferably sti Iq}égﬁdé]ﬁ? toautdb§’£§lei%ﬂq? & RémnBidiA ‘Fd@ &ngéut 80@.(9 Wediiasine,

. t bout
i ntranasal adni RIPE3RlY AbR de;aggde (ﬂ?jg@goi?& Er%qr%ﬁ ?8’89' %gg“?@@q@é?fﬁ?bﬁf
adm;c ni SL Ir ation a?tfabdoﬁdé] reﬁg? @ﬁﬁgﬂ%uﬁSQ?hdbMGrﬁg tEUa%tméw@r@tadm Ipﬁeferfably
rerera rom,a once apou | | NES rom
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156  Hydromorphone, preferably at a dosage range of from about 0.5 to about 8mg;
Carbetapentane, preferably at a dosage range of from about 15 to about 240mg;
Caramiphen, Levopropoxyphene, preferably at a dosage range of from about 25 to
about 200mg and others.

Antiinflammatories, preferably Non-Steroidal Anti-inflammatories

20 (NSAIDS): Ibuprofen, preferably at a dosage range of from about 50 to about
3,200mg; Naproxen, preferably at a dosage range of from about 62.5 to about
1,600mg; Sodium naproxen, preferably at-a dosage range of from about 110 to
about 1,650mg; Ketoprofen, preferably at a dosage range of from about 25 to about
300mg; Indoprofen, Indomethacin, preferably at a dosage range of from about 25 to

25 about 200mg; Sulindac, preferably at a dosage range of from about 75 to about
400mg; Diflunisal, preferably at a dosage range of from about 125 to about
1,500mg; Ketorolac, preferably at a dosage range of from about 10 to about 120mg;
Piroxicam, preferably at a dosage range of from about 10 to about 40mg; Aspirin,
preferably at a dosage range of from about 80 to about 4,000mg; Meclofenamate,

30 preferably at a dosage range of from about 25 to about 400mg; Benzydamine,
preferably at a dosage range of from about 25 to about 200mg; Carprofen,
preferably at a dosage range of from about 75 to about 300mg; Diclofenac,
preferably at a dosage range of from about 25 to about 200mg; Etodolac, preferably
at a dosage range of from about 200 to about 1,200mg; Fenbufen, preferably at a

35 dosage range of from about 300 to about 900mg; Fenoprofen, preferably at a
dosage range of from about 200 to about 3,200mg; Flurbiprofen, preferably at a
dosage range of from about 50 to about 300mg; Mefenamic acid, preferably at a
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I nto each nostril of a patient with nasal Congestion. The congestion is
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I nhal ation Aerosol ARHRMRSIdS: AleteRiMPhLh! RBferdBIVAYS dBsshed@n8e of from about 80
to about 4,000mg; and others including narcotic and non-narcotic analgesics.
Expectorants/Mucolytics: Guaifenesin, preferably at a dosage range of
from about 50 to about 2,400mg; N-Acetylcysteine, preferably at a dosage range of
10 from about 100 to about 600mg; Ambroxol, preferably at a dosage range of from
about 15 to about 120mg; Bromhexine, preferably at a dosage range of from about
4 to about 64mg; Terpin hydrate, preferably at a dosage range of from about 100 to
about 1,200mg; Potassium iodide, preferably at a dosage range of from about 50 to
about 250mg and others. .
16 Atropinics, preferably intranasally or orally administered atropinics:
Ipratroprium (preferably intranasally), preferably at a dosage range of from about 42
to about 252ug; Atropine sulfate (preferably oral), preferably at a dosage range of
from about 10 to about 1,000ug; Belladonna (preferably as an extract), preferably at
a dosage range of from about 15 to about 45mg equivalents; Scopolamine,
20 preferably at a dosage range of from about 400 to about 3,200ug; Scopolamine
methobromide, preferably at a dosage range of from about 2.5 to about 20mg;
Homatropine methobromide, preferably at a dosage range of from about 2.5 to
about 40mg; Hyoscyamine (preferably oral), preferably at a dosage range of from
about 125 to about 1,000ug; Isopropramide (preferably oral), preferably at a dosage
25 range of from about 5 to about 20mg; Orphenadrine (preferably oral), preferably at
a dosage range of from about 50 to about 400mg; Benzalkonium chloride
(preferably intranasally) preferably a 0.005 to about 0.1% solution and others.
Mast Cell Stabllizers, preferably intranasally, or orally administered
mast cell stabilizers: Cromalyn, preferably at a dosage range of from about 10 to
30 about 60mg; Nedocromil, preferably at a dosage range of from about 10 to about
60mg; Oxatamide, preferably at a dosage range of from about 15 to about 120mg;
Ketotifen, preferably at a dosage range of from about 1 to about 4mg; Lodoxamide,
preferably at a dosage range of from about 100 to about 3,000ug and others.
LT Antagonists: Zileuton and others.
35 Methyixanthines: Caffeine, preferably at a dosage range of from about
about 65 to about 600mg; Theophyliene, preferably at a dosage range of from
about 25 to about 1,200mg; Enprofylline; Pentoxifyline, preferably at a dosage
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Steroids, preferably intranasally administered steroids:
Beclomethasone, preferably at a dosage range of from about 84 to about 336ug;

10  Fluticasone, preferably at a dosage range of from about 50 to about 400ug;
Budesonide, preferably at a dosage range of from about 64 to about 256ug;
Mometasone; Triamcinolone, preferably at a dosage range of from about 110 to
about 440ug; Dexamethasone, preferably at a dosage range of from about 168 to
about 1,008ug; Flunisolide, preferably at a dosage range of from about 50 to at;out

156  300ug; Prednisone (preferably oral), preferably at a dosage range of from about 5
to about 60mg; Hydrocortisone (preferably oral), preferably at a dosage range of
from about 20 to about 300mg and others.

Bronchodilators, preferably for inhalation: Albuterol, preferably at a
dosage range of from about 90 to about 1,080ug; 2 to about 16mg (if dosed orally);

20 Epinephrine, preferably at a dosage range of from about 220 to about 1,320ug;
Ephedrine, preferably at a dosage range of from about 15 to about 240mg (if dosed
orally); 250 to about 1,000ug (if dosed intranasally); Metaproterenol, preferably at a
dosage range of from about 65 to about 780ug or 10 to about 80mg if dosed
orally; Terbutaline, preferably at a dosage range of from about 200 to about

25 2,400ug; 2.5 to about 20mg if dosed orally; Isoetharine, preferably at a dosage
range of from about 340 to about 1,360ug; Pirbuterol, preferably at a dosage range
of from about 200 to about 2,400ug; Bitolterol, preferably at a dosage range of from
about 370 to about 2,220ug; Fenoterol, preferably at a dosage range of from about
100 to about 1,200ug; 2.5 to about 20mg (if dosed orally); Rimeterol, preferably at a

30 dosage range of from about 200 to about 1,600ug; Ipratroprium, preferably at a
dosage range of from about 18 to about 216ug (inhalation) and others.

Antivirals: Amantadine, preferably at a dosage range of from about 50 to
about 200mg; Rimantadine, preferably at a dosage range of from about 50 to about
200mg; Enviroxime; Nonoxinols, preferably at a dosage range of from about 2 to

35  about 20mg (preferably an intranasal form); Acyclovir, preferably at a dosage range
of from about 200 to about 2,000mg (oral); 1 to about 10mg (preferably an
intranasal form); Alpha-interferon, preferably at a dosage range of from about 3 to



47 Sorbitol Methyl paraben Propyl paraben Menthol 5 Eucal yptus oil Flavorants
FD&C Red #40 dye Sodium saccharin Purified water 10 Total = 300 ng $§2.WR¢NEN
4.5 ng 22.5 g 7.5 ng 0.07 nL 3.0 ng 30 ng 15 nL One 15 nL dose of 't he

al cohol - f rwee sbepar d nedi cation is swallowed by a patient W ppTRRSS 4604
congestion. The congestion is substantially dimnished. ~ 15 Exanmple K

Oral Tabl et conposition Ingredi ent Anmount Bér tabl et (ma) Chl or pheni ram ne
mal eate, USP 4.0 Conpound of Exanple 8 4.0 20 Mcrocrystalline cellul ose)

NF 130.0 St arCBbé@togé MO, &Qa Shidegpgsh %‘f@rﬁﬁlgaéftaat Bos Prna%'gg?oé-rﬁrg;abputzé%

25 For the relief of nasal congestion due t he co ever, or
ot her upper re§BP‘r“a§60MW and efgres, or associated with sinusitis; relieves

runny nose, sneezi n@cmﬂdeﬁﬁf&éﬂW@é eratef)PSimStdiade Mhiiord, ré%‘ Egﬂcﬂhngeréarte

rhinitis. Restores fr rough the nose. Adults

t ake one tabl e? i ?5&;‘?/ &o?ﬁ@tggéb/ a‘ﬁiF@ selugpa pnd-gH1eEs: 08rmosi t i on

i n4regi ent 5\m)unt p@astmihtesltlﬁamactiwsat actidieerHzal3, Gcg"rpmpaﬁhnﬁlﬁe Emﬂab@tﬁ’o 12.0
35 Hydr oxyprop Ve t ear USP

Lact ose anhydrgflﬁ%pc;e%@J g?oﬂng p%?ﬁoie %ﬁdjo%ﬂh\ﬁ\%li@?g%@j é&?%ﬁ?@ﬁ%@%“&
Total = 231.0 RGP maperdgseaindstherynpt ons associ ated with allergic rhinitis
such as sneezing, rmnnﬁétfvgerﬁay %Q%s@ﬂﬁ%r ﬁ%ﬁﬁh'&% of éb%vé%tsﬁg'd r%"ﬁ{e Lake

one tablet every twelve 5 hours npos |on ngre ar ent
Amount per capluaes @FPaF'fB”Y\I&BWSW@f?t%‘ba? wellan H?Gr%’@ﬁ'ap USFEEQG"'@% ifpBenert end

Exanpl e 1060 OHgd[ueting tosadesn@idiHeCiel tol mstBe indit2ioR N aediswithih $heabiyof the
USP2. OPovi done SP > Talc, USP12.0Mcrocrystaffine cellulose)
bt megiee} replion
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sinusitis) or flu20 including nasal congestion, headache, fever, body
aches, and pai I 2and over take two caplets every tmelve hour s.
Exanpl e NOr al F‘W%Pégyeoﬁf)%m tion25 | ndredi ent na/t abl et Acet am nophen, .
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hay fever, uppegtivigys phigeding, Ypetipheralligan, &id WikerdePsWHere vasoconstriction would
provide a benefit.

The preferred routes of administration are peroral; intranasal; parenteral;

20 subcutaneous; and topical.

Another aspect of the invention involves methods for preventing or treating
nasal congestion by administering a safe and effective amount of a subject
compound to a human or lower animal experiencing or at risk of experiencing nasal
congestion. Such nasal congestion may be associated with human diseases or

25 disorders which include, but are not limited to, seasonal allergic rhinitis, acute
upper respiratory viral infections, sinusitis, perennial rhinitis, and vasomotor rhinitis.
Each adn;inistration of a dose of the subject compound preferably administers a
dose within the range of from about 0.001 mg/kg to about 10 mg/kg of a
compound, more preferably from about 0.01 mg/kg to about 5 mg/kg, more

30 preferably still from about 0.1 mg/kg to about 1 mg/kg. Perorai or intranasal
administration of such doses is preferred. The frequency of administration of a
subject compound according to this invention is preferably from about once to
about six times daily, more preferably from about 2 times to about 4 times daily.
Such doses and frequencies are also preferred for treating other respiratory

35 conditions, such as otitis media, cough, COPD and asthma.

Another aspect of this invention involves methods for preventing or treating
glaucoma by administering a safe and effective amount of a subject compound to a
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m grai ne i s subpihiantheaiange of fifom ahedt 0.001 mg/kg to about 10 mg/kg of a compound,

more preferably from about 0.01 mg/kg to about 5 mg/kg, more preferably still from
about 0.1 mg/kg to about 1 mg/kg. Peroral or intranasal administration of such
20 doses is preferred. The frequency of administration of a subject compound
according to this invention is preferably from about once to about six times daily,
more preferably from about 2 times to about 4 times daily.
Another aspect of this invention involves methods for preventing or treating
functional bowel disorders, such as diarrhea, by administering a safe and effective
25 amount of a subject compound to a human or lower animal experiencing or at risk
of experiencing diarrhea. Each administration of a dose of the subject compound
preferably administers a dose within the range of from about 0.001 mg/kg to about
10 mg/kg of a compound, more preferably from about 0.01 mg/kg to about 5 mg/kg,
more preferably still from about 0.1 mg/kg to about 1 mg/kg. Peroral administration
30 of such doses is preferred. The frequency of administration of a subject compound
according to this invention is preferably from about once to about six times daily,
more preferably from about 2 times to about 4 times daily.
Dosages may be varied based on the patient being treated, the condition
being treated, the severity of the condition being treated, the route of
35 administration, etc. to achieve the desired effect.
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Example A
Oral Tablet Composition

Ingredient Amount per tablet (mq)
Compound of Example 1 20.0
Microcrystalline cellulose (Avicel PH 102®) 80.0
Dicalcium phosphate 96.0
Pyrogenic silica (Cab-O-Sil®) 1.0
Magnesium stearate 3.0
Total = 200.0

One tablet is swallowed by a patient with nasal congestion. The congestion
is substantially diminished.

Example B
Chewable Tablet Composition

ingredient Amount per tablet (mg)
Compound of Example 2 15.0
Mannitol 255.6
Microcrystalline cellulose (Avicel PH 101®) 100.8
Dextrinized sucrose (Di-Pac®) 199.5
Imitation orange flavor 4.2
Sodium saccharin 1.2
Stearic acid 16.0
Magnesium stearate 3.0
FD&C Yellow #6 dye 3.0
Pyrogenic silica (Cab-O-Sil®) 2.7

Total =

600.0



10 (c) R3 is selected fromthe group consisting of: hydrogen, rretiél Y, 2002
hydr oxy, cyano and halo; (d) R4 is hydrogen; (e) RS is selected 1 M y
group consi sting of: hydrogen, nmethyl, am no, nethoxy, hydroxy, cyano, and
hal o; t 5WQ99%8P8vi ded that at | east one of R2, R3 or RS i sPGE/HENs2469n
hydrogen or fluorine; (g) provided that when R is nmethyl and both R2 and
RS are hydrogen, R3 is other than nethyl or halo; (h) provided that when R3
is cyano, Rl is nethyl; and any tautomer of the above structure or a

phar naceuti cal | y aceegttaeteisseliewedoand gwaliaysed by lay palisnd vtht masal songkstiorr

i m de thereof.7Thd cohgBsfHRUBStaREa Tl Rgqt 0 T aim 1 characterized in that
R2 and RS are independently selected fromthe group consisting of:

hydrogen, nmethyl, and halo. 3. The conpound according to Claim1l or 2
characterized in that RL is nethyl and B&mpleyano or hydroxy. 25 4. The

conpound agcording to Claim1l o .char rized in that RL is ethyl or 2
2 MaY 2002%53 cycl opropyl and R%"ﬁg" "é?'?@%’gptf "ﬁrﬁﬁ??'ﬁ'gngroup consi sting of

met hyl , hydr oxipgredigst hal o. 5. The conpound accor diAmpund pét tablet (ng)
characterized 4 Wéi’ und is selected fromthe gr,qup consi sting
of : 7-cyano- SCECE}“é’m aézfcr!:ﬁ(lanwl argn' no) - 4- met hyl benzi m dazol g.,OB

7- hydr oxy- 5- ( Mampit®hzol i nyl ami no) - 4- met hyl benzi ni dazol e, 240et hyl - 5- ( 2

i ni dazol i nyl anfiieicrystaidWaIlRRRE (AViEaFM ¢o1@nd 4- cycl opr epgyh- 5- (2 o

i m dazol i ¥)l am ,no}l- 7- met hyl benzi m dazole. 6. A pharneceutical conposition
conpri si na. ( finpflavgrantsng ef fecti ve amount of a conpounB-28f any of the
precedi ng d ai sadiurddcéidrinA phar maceutical | y-acceptabl e gagri er.

Total = 33.33

One tablet is placed under the tongue of a patient with nasal congestion and
15  allowed to dissolve. The congestion is rapidly and substantially diminished.

Example D
Intranasal Solution Composition
Ingredient Composition (% wiv)
20 Compound of Example 4 0.20
Benzalkonium chloride 0.02
Thimerosal 0.002
d-Sorbitol 5.00
Glycine 0.35
25 Aromatics 0.075
Purified water __4as.

Total= 100.00

One-tenth of a mL of the composition is sprayed from a pump actuator into
30 each nostril of a patient with nasal congestion. The congestion is substantially

diminished.
Example E
intranasal Gel Composition
35 Ingredient Composition (% w/v)
Compound of Example 5 0.10

-Benzalkonium chloride 0.02



10 7. A pharnaceutical conposition according to Claim®6 further conprising
one or nore actives chosen fromthe group consisting of an antihi stagiigm 02
antitussive, mast cell stabilizer, LT antagonist, expectorant/nucol y®

ant i oxi darevoods2é%ei cal i nhi bitor, steroid, bronchodilator, aoriushs/ 24694

anal gesic, antiinflammatory, gastrointesti $a| and ocul ar active. 15 8. The
use of a conpound according to any of the% eceding clains in the

manuf acture of a medi canent for treating al pha-2 nedi ated disorders in a
human or ot her Thmwgredal 9. The use of Claim9 characterizedgon that the

di sorder is se ted fromt up consisting of: respiratory disorder,
ocul ar di sor deL‘}'gﬁ’aﬂrPBYIrW%tBﬁF%@fosgl sorder, a disorder a§3}9ci ated with
synpat heti ¢ ner (Mewlesesd5SH4O0PYi ty, m grai ne, peripheral pain, and a 20

di sorder where nstriction would provide a benefit
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Example G
- Topical Ophthalmic Composition
Ingredient Composition (% wiv)
Compound of Example 7 0.10
30 Benzalkonium chioride 0.01
EDTA 0.05
Hydroxyethylcellulose (Natrosol M®) 0.50
Sodium metabisulfite 0.10
Sodium chloride (0.9%) as.

35 Total = 100.0
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Example H
5 Oral Liquid Composition

ingredient Amount/15 mL Dose
Compound of Example 1 15 mg
Chlorpheniramine maleate 4 mg
Propylene glycol 18¢
10  Ethanol (95%) 1.5mL
Methanol 12.5 mg
Eucalyptus oil 7.556 mg
Flavorants 0.05 mL
Sucrose 765¢
15  Carboxymethyicellulose (CMC) 7.5mg
Microcrystalline cellulose and 187.5 mg
Sodium CMC (Avicel RC 591®)
Polysorbate 80 3.0mg
Glycerin 300 mg
20  Sorbitol 300 mg
FD&C Red #40 dye 3mg
Sodium saccharin 225 mg
Sodium phosphate monobasic 44 mg
Sodium citrate monohydrate 28 mg
25  Purified Water a.s.
Total = 15mL
One 15 mL dose of the liquid composition is swallowed by a patient with
nasal congestion, runny nose and sneezing due to allergic rhinitis. The congestion,
30 runny nose and sneezing are effectively reduced.
Example J
Oral Liquid Composition
Inaredient Amount/15 mL Dose
35 Compound of Example 7 30 mg
Sucrose 8.16 g

Glycerin

300 mg
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E'110% $: & () - 3+! Oral Tablet composition

Ingredient Amount per tablet (mg)
Chlorpheniramine maleate, USP 4.0
Compound of Example 8 4.0

20  Microcrystalline cellulose, NF 130.0
Starch 1500, NF 100.0
Magnesium stearate, USP 2.0
Total = 240.0

25 For the relief of nasal congestion due to the common cold, hay fever, or

other upper respiratory allergies, or associated with sinusitis; relieves runny nose,
sneezing, and itchy watery eyes as may occur in allergic rhinitis. Restores freer
breathing through the nose. Adults 12 and over take one tablet every four hours.

30 Example L
Oral Tablet Composition
ingredient Amount per tablet (mq)
Loratadine 5.0
Compound of Example 9 12.0
35  Hydroxypropyl methyicellulose, USP 12.0
Magnesium stearate, USP 2.0

Lactose anhydrous, USP 200.0
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For relief of nasal/sinus congestion and pressure, sinus headache pain
35 associated with sinusitis, hay fever, upper respiratory allergies, or the common
cold. Adults 12 and over take one tablet every six hours.
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ypropyl methylcellulose U 12.0
Magnesium stearate, USP 2.0
Povidone K-30, USP 10.0
Talc, USP 12.0
Microcrystalline cellulose, NF 44.0
30 Total= 312.0

For the relief of symptoms due to the common cold, flu, hay fever, or other
upper respiratory allergies, or associated with sinusitis; relieves runny nose,
sneezing, and itchy watery eyes as may occur in allergic rhinitis. Relieves
headache, fever, body aches, and pains. Restores freer breathing through the

35 nose. Adults 12 and over take two tablets every twelve hours.
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10  Magnesium stearate, USP 2.7

Total = 590.0

For the relief of symptoms associated with allergic rhinitis such as sneezing,
rhinorrhea, nasal congestion, sinus pain, and headache. Adults 12 and over take
15  two tablets every six hours.

Example R
Oral Tablet Composition
Ingredient Amount per tablet (mgq)
20 Compound of Example 1 20.0
Microcrystalline cellulose (Avicel PH 102®) 80.0
Dicalcium phosphate 96.0
Pyrogenic silica (Cab-0-Sil®) 1.0
Magnesium stearate 3.0
25 Total = 200.0

One tablet is swallowed by a patient with migraine. The pain and aura of
migraine is substantially diminished.

30 Example S
Oral Tablet Composition
Ingredient Amount per tablet (ma)
Compound of Example 1 20.0
Microcrystalline cellulose (Avicel PH 102®) 80.0
35 Dicalcium phosphate 96.0
Pyrogenic silica (Cab-0-Sil®) 1.0

Magnesium stearate 3.0
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(a) R1 is alkyl;

(b) R2 is selected from the group consisting of: hydrogen, alkyl, methoxy, cyano, and
halo;
10  (c¢) R3 is selected from the group consisting of: hydrogen, methyl, hydroxy, cyano and
halo;
(d) R4 is hydrogen;
(e) RS is selected from the group consisting of: hydrogen, methyl, amino, methoxy,
hydroxy, cyano, and halo;
15 (f) provided that at least one of R2, R3 or RS is other than hydrogen or fluorine;
(g) provided that when R1 is methyl and both R2 and RS are hydrogen, R3 is other than
methyl or halo;
(h) provided that when R3 is cyano, R1 is methyl; and
any tautomer of the above structure or a pharmaceutically acceptable salt, or
20 biohydrolyzable ester, amide, or imide thereof.
2. The compound according to Claim 1 characterized in that R2 and RS are
independently selected from the group consisting of: hydrogen, methyl, and halo.
3. The compound according to Claim 1 or 2 characterized in that R1 is methyl and R3
is cyano or hydroxy.

25 4. The compound according to Claim 1 or 2 characterized in that R1 is ethyl or
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actives chosen from the group consisting of an antihistamine, antitussive, mast cell
stabilizer, LT antagonist, expectorant/mucolytic, antioxidant or radical inhibitor,
steroid, bronchodilator, antiviral, analgesic, antiinflammatory, gastrointestinal and
ocular active.

15 8. The use of a compound according to any of the preceding claims in the manufacture

of a medicament for treating alpha-2 mediated disorders in a human or other mammal.
9. The use of Claim 9 characterized in that the disorder is selected from the group
consisting of: respiratory disorder, ocular disorder, gastrointestinal disorder, a disorder
associated with sympathetic nervous system activity, migraine, peripheral pain, and a

20  disorder where vasoconstriction would provide a benefit.



