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[o02); OW‘% %?@éss'ﬁféé”“°f‘t’eia§e loiPs 0Bt Bl eemiceaned seamic
furopygyigtwqr@pqyrrgg Qndalerivativesdhemrens etprendridyi n&:lombaiaﬂﬁn hSsther
d
theraﬂ—ft.ﬁ?‘i@%@éﬁbs fo? FHthla&fsr mrytn%ﬁ%gﬁiﬁl SSQEA‘E Brsdeminan pypertension,

I i ovascul ar ‘adverse eve
iso at?f?@é% Rlicdhvperansien aievate pdse pofssures addigenetdhhymerension.
Comm ttee on Prevention, Detection and treatment of

hi gh Bl ood Pressure, N I-BE’ukgrbﬁﬁHi on No. 03-5233, My
2003). Current anti-hypertensive therapies are not
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May 2§B§YVCurrent anti-hypertensive therapies are not fully satisfactory for the generally
older population that suffers from this “isolated systolic hypertension”. The current standard
of practice therapies tend either to be insufficiently effective at reducing blood pressure in a
.broad sense, or they tend to produce a lowering of both systolic and diastolic pressures,
which leaves the pulse pressure relatively uneffected. Further, the therapies that do show
some ability to exert a differential effect, do not provide an adequate total reduction in
systolic blood pressure. \



sonme ability to exert a differential effect, do not

provi de an adequate total reduction in systolic blood
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yPerghSIPReIsPIRtRA YR C MB? - SIRpias Piisa pregeyrenend general
hyperteosionanonol ar
[007] Embodiments of the invention include cicletanine treatment, at low-nanomolar
concentrations, that are sufficient to correct deficits in vascular nitric oxide, and to do so
safely and effectively, both as a furopyridine-based monotherapy, and in combination with
other hypertension agents. More particularly, some embodiments df the invention further
provide for the use of cicletanine and other furopyridines for the treatment of human systolic
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concentrations, that are sufficient to correct

deficits in vascular nitric oxide, and to do so safely
waee7ebdsecti vel y, both as a furopyridi ne- basedPCT/US2006/043487

nonot her apy, and in conbination w th other

hypertensi on agents. Mre particularly, sone

enbodi nents of the invention further provide for the

use of cicletanine and other furopyridines for the
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i nvention include conposl s t hat
[010] Further embodiments of the invention include combination therapies, wherein the

above described furopyridine compositions, at above identified daily dosages of less than 50
mg, are combined with other so-called second agents, such agents themselves being
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conprise nore than one furopyridine species; in such

cases, enbodi nents further include those in which the
waolaipsasesage of the combi ned concentrati ons oPCT/Ei82006/043487

separate furopyridine species is less than the

ci cl et ani ne- bi oequi val ent of 50 ng, accounting for

di fferences in nol ecul ar wei ght, potency, and

bi oavail ability. [010] Further enbodi nents of the

effechBiBD et et SR ARBh AL | Qb AR ARLE SN 1S FEflab,16r example,

descr | ne Composi
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ned with other so-called second agents, such
[o1 11ag eﬁymcq'hreﬁm@p@)@se%Pﬁ@éﬂnveetlw are wyed afstherapautie farmeations for

humdw;mrehm smbjeo&i Qllibs%ﬁf@ﬁﬁ@iam%ﬁy Ba Pbmarrgg@fglr Er@étment of ongoing

&’Ep gﬁncan ?ﬁ%nlc nitra
dlseagﬁ ABRY Stag s oregression gy sgveritye. as Wfslqroq%@g%fqr)patlents medically
consﬂartwdbrbmatmsaffort the denuleﬁmemm’fyﬁenéﬁdv@&sbbﬁ Fpebddirients of the

mvenft §{1 mf'+ Q{ E)Z)héa% o 20 gfegﬁ?ﬁln\ﬁses plf) ezﬁt%zéqwteaﬁgs?the formulation

of theoimyentian @nes‘era@rel use,; ather embpdinognts mog foe ssinvnistoation by any

convéﬁgﬁ[ai de"ﬁ alfiflis J{ IOHr HEIUW ?)ihjécid?'{, Pe{vhﬁ&téée mlstrati?n and any
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form gf pwﬁ@ralmlv@t@v% modﬁnﬁ@auqﬁ@twmnmqﬁ éhe wvermtqndnay include
non- .aéanoadaseormﬁmén@sa e ﬁoﬁ-fumyr\r@h@ bh8 MoW-96E68d thEYMb&At agent) that

ety R St 2 Sl orS b o e S b e SAt peves t
the fdrynutatipnaoay mctudemﬂsormlde eahargins, tissue seleotivityienblancBragissue

acnesBhiafters, SPRERD 8HA SPLBLAkNS Iholve IR ink BB lapiy.

nter ts 0O
half-'tﬁe in ko, duyatian orefiagt anﬁ@lr gHfectivenessedi duaglelivery to appropriate target
tissué®nstituents (Ae., non-furopyridine and non-second
t herapeutic agent) that help the effectiveness or

[012pi ogvaiddahéhtstoy tHf mt/&a;olw @M diabieat InyetA6dd Eﬁré‘é]ﬁt@hﬁ in which patients
itiv 0 the orrru{?ton

suttelS fpfi o B Bt ase s T Hloe BTt VehHanan. o solated
systdiic hyperterdies aertreatbd by ehesadmiaisyratiors of tiedhertapeuticagemasitions

desanQed HBeH §n §Bﬁm@ JFISE%I fpaa[ﬁgntg \Aﬁﬁ\vt?drbgt?b Cﬁ/é’toh@ﬁ\éeriebg g ' 5}‘ with

urati ect, and/or Ivene
gene@@lzad éwpe@wwpmpﬁtlmté wharage consideneddo becit ik of progressmg toward

.solaiémtggétdwsmyge@énga&emap\b%n&mfbna’tréamaﬁmqhé@ah nei‘ne
ment tlentz%q ferin fromelev

i
compgefilosy v strhedinglo pBPPURRiR G Dtenfig KL ReTiodo or resting
these patietieels syedit ol i ¢ hypertension are treated by the
adm ni stration of the therapeutic conpositions
(0133 es daribed etbrogiments of therieventise treaipantcintasiditiontto the administration of

furop%ﬂﬁﬂ@ rclo'nfb%sﬁl’bﬁg %lt HBséEé@q{etsgrrbcédo lf’nalyq“[x bt nclggg %@%ér(e?gtlon of

ertensi on, patients COHSI

metqbp tes of tl'm, W@ﬁ?rﬁﬁ @nglnpgm meéqug)fg thg patient, where such
metdbyies] Bfiseive8Pmal) ®BaEsHonsbRMok SraddmiiButéd ﬁeﬂi&ﬁﬂsﬁbenef cial

etec RS 5 PR d oSk S o, o provide by
embodig@ntenef the present invention, are understood to be therapeutically sufficient or
effective when the treatment results in a clinically apparent improvement in any clinical sign
or symptom associated with any of the aforementioned forms of hypertension, as measured
or assessed by a responsible health care professional, working in the bounds of currently

-4 -



these patients as well. [013] Various enbodi nents of
the inventive treatnent, in addition to the

wa@cdovos@ss at i on of furopyridi ne conpositions aPCTHUSBEQE843487
descri bed, may further include the generation of
nmetabolites of the admi nistered furopyridines in the
body of the patient, where such netabolites,
t hensel ves, may be responsible for- or contribute to

accepred Ismldb(sdshﬁlwéctﬂéb@br & p&etived b9 %’E&gﬁtﬁaﬁf‘én@fl%gﬁﬁ%@@ stient

ormul at1 ons,” as prov

be'"%&'&?%@"%&"?ﬂ?%’?’@@ nt invention, are understood

to be therapeutically sufficient or effective when the
treat nent r eBeseriplion of Embudimkehts aptharlaventiopr ovenent
in any clinical sign or synptom associated wth any of

Furop{fdine tF&itRieht pREEréidily difecli’% ?tf\ﬁlﬁr‘bg %oh@ﬁ Egrqgh’éigd

or assessed by a responsible pro srona

[o1 4wor i dv@ érﬁb&diﬁieh@b'ﬂﬂé ifenfioh rmtébﬁﬁe?apérﬁféaﬁﬁaﬁngai %S<4-

Gt erceived by a cogni zant and
°h'°r?%fhe§'¥ﬁ&b4 é'%éfﬁ'ﬁ et iy [?af‘i‘}lnyaétﬂ‘ T-RB ar etherfrepyridine compounds
are used:ét) medosesDesalting ir wunf bl&bﬂ)@demeé@reﬁweh&%éléw @(FHs'leéually

assog é‘t%gw&\ s%hgf%é\? %lgoﬁ% ﬁa[-n r ef %nth lté&@%@c ct e ]teoﬁql?%s near or

below reotly-mariketed aminimang datemlasabe 0fi 150 mg--ThBasééompounds at these

dosagé”g ehR BQ&@Mkflerélnt%I foéBfg 59 s9st3ﬁé de b g&f%i.l: ﬁyper%;rg%r ! dgﬁ an effect

é’éi or other furop di ne conp
on loygung systaligiAresayre ﬁngén &ﬁﬂﬁ@ﬁo@th%ﬁéﬂumwaﬂﬁmﬁﬁc& or an absence

of a detdatablé bies dnsdiadtblic ﬁyﬁféﬁt@héﬁbﬁ Cin\&hé Ba§é§9§fttﬁﬁﬁ i otherapy and
i.rect vasod Stor%/ fects, or (2

comeftlatl ciaRfl o B Bl RESR P s adep ioRk 28 dessithgrelow), per
embagiménts dbthegeveartiobOthefuroplediee co:mipcﬂﬂdns maaftali&ﬁa?\ﬂe one or more the

follomﬁ“bsé@eac‘t\’s e&?ﬂ g?it@ﬁﬁvedéf;&:ﬁ c?rp{hl a\} %'ﬁ ug%,fs orfféayceﬁ,\%rﬁlﬂﬁ the

di asto rtension,
deve'eg@tem Qf@emeé%@ua @oamon side eﬁent mébypelmnsim'r aa wellas end-organ

pathotdiidd &sobhiRlith dRbefd, absence of a detectable effect
- on diastolic hypertension. In the cases of both

[015)D nﬁié@ﬁ&l@htnﬂﬁﬂeﬁp@bﬂ@éﬂ‘é&é‘oﬁ h?ﬁ&ﬁéﬁsﬁdn %|aseH goward alleviating the
ipatio as describ \N?

e
Sys*°ﬁc RS AR se %ﬁ?@%ﬁﬂ%‘éﬁﬁmﬁmﬁ 2y be @Bpquaalewe patients with
hlghec lﬂvpbsqf sisloliciaypestensionafer exaenps, theeffettiard 9Ja|ls|%férn @ver both the
t t.s, on .t vascul at u
sron S8 551 58 BB il BF RS Sorcosn
de"e'EB'H?rBMe"s? Beried ol fevovepks end eapiiniring ab 1 2wmiekasf continued daily

dosingnid |sdiegaﬁbd3ﬂhbhﬂ{e0@‘fébﬁs ASIRFIVEd FEmnbBhshi ﬂ'ﬁgbﬁéctloh%f@rent from

thoseol? )| fferet i é{e}era eutic effects on ert ensi
gg‘ea pgRaD aﬂ"aﬂ' P ynes ihad G appliedgp 24 treaimantiof systolic
hypertwemamigele\mjed belsea:iresb_;usé Lamdtdoarrplern"amabﬁtoan@ kffeablo€such

compb%&éfzdeﬁés}flglﬂw %ﬂl&éﬂiﬂg nh%‘(bﬁﬁurgwré%ﬁé %8?‘8°B'éqss?(§1trébrﬂte to

reduciigdpe ggyelopment of tachyphylaxls to organic and inorganic nitrogen donors.

[016] The differential effects, or systolic-preferential effects, of embodiments of the
invention are obtained at relatively low drug levels in blood, levels that minimize or avoid
invoking other active mechanisms common to cicletanine and other furopyridine
compounds, as well as minimizing the likelihood of eliciting tachphylaxis. In some patients,
however, for example those with a mix of both systolic and diastolic hypertensive
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short termand the |onger term observable at tine

intervals 24 hours or nore after dosing, devel oping
we@@r/0se4peri od of a few weeks, and conti nui ng BCT/LIR2006/043487

weeks of continued daily dosing. It is believed that

the effects are derived from nechani sns of action

different fromthose of other currently avail able

conmpounds that are applied to the treatnent of

chara%Yé‘rtsﬂEé G rgﬁflgﬁmﬂf]ﬁg%féﬁé?dgﬂCﬁ%/sa%d?éﬁstﬁgr ?%ucmg of systolic

and dgb%ﬁ@'l%?%?“re iBOCRUISS Rressie. withaut Ur?dv/mg»wrmgrmastohc pressures.
Caremyrmumﬂsdmrgt Will 2Ub® ddfustRERCHiBe inariday 6#9&&%F¥he0é.cletamne or

o YA ot b o) LRRLRTR 5 By 96 he s am 0

mg, angsn obmbwmtlelft wiith mtmea:lthe'bbeaucscormﬁowﬂb Qﬁdl‘fs@bmd)égéﬁ’tedescnptlon

sl SEBARIF5E1 0 G St £ AL K B ol srton o

act'o%dmpweﬁééd?a?ﬁ%@lﬁﬂmnrwad spn\veetmen@mwtdn@am protective
effeclsUaPiioddiafien ePsRIRItoodSre @@1?1 aiﬁsﬂl@? g?@sstl.upg, and pulse
hphyl SOne

| i kel i hood of eliciting tac axl s
PreSSYIf-i ent s, however, for exanpl e those with a mx of

bot h systolic and diastolic
Dailyldqsageansges of furmpyediret ¢ampositigmer dosi ng may be

needed to adequately address the reducing of systolic
[017hn Embadimsntsofthe dwentien inshulefiotat Rirgpyeiine dosages bbless than 50 mg

per dH}F‘ C%Héfelh%‘@ fdté\%o@b?? Eeﬁuﬁmté)fo?ﬁ%«%oqﬁbl{é@?ig%%e &f positive (+) and

| ored dosin ow adj us
”egaﬁ"f?ow eRaRtiomas 8&%’? fgfopyFiding |S§B@parﬁ>lnl@tmneotf¢reexample. may be

admlfﬁlsmfmytrol alsulgsct |rpambUﬁtlé|oﬁbbbSut(257mtg SbARASO RY, about 35 mgd about 37.5

an| n ai | sages of t han
ms, $E6LE B, B2 T SoRETATRG, Simtetl &7 BpcRares Subaments mey
mclud'esdns@gas ailleertidweleardvighxritiosm tHizebmibulén'aabé Addbepidtgdn medlcal

featufégrp%rmft? EI‘% éé{féht %ﬁcl[n Sg %égdwgﬁép é%s eaé@cﬁqrb\fvﬁ?\( gong F ions or

tion o
compfi¢aiions @H*%émﬁmwwgs'oem@reatmmns pitbtadieeri drags. Daily dosages

Iower&fnéregﬁ $ng A lﬁadéé bt Sfarle %)S§£§’é§ éie;pdr g@qaﬁfoﬁ"ﬁ %i[g?to 3 g, 10 10

tog%cg @ bl o? ressure and. pul 15‘qp
Mg, Ky do 3R 704 4. 3Py rgi RS '@Snﬁ’o Poles4 W?pecnf ¢ examples
of |ou/énuaw deszHges micmdwabdwenﬁg (Hbduﬂ(ZJSLlHQ dududho moF about 12.5 mg,

svou! 8RB0 S531853 2 8 S 80 25 R o mov o

neederhios §gemerpatignt RAPKEAtIORS daﬁdo imepgitsidvabsprptioamaenhan@sdsmefabolism
and ek&tibnlr opyri di ne species. C cletanine, for exanple,
may be administered to a subject in anmobunts of about

[018]25 lﬁgonﬂab@rblboﬁﬂ\eﬁ&,. tlﬁ@ﬂéreﬁﬁal%tn-%@#ﬂén%ye éﬁé@ ’IS aﬁgmed with
or abo

convelolord e ot s,'“WﬁnEd% gr‘ﬁ%‘geaﬁfg'ga@@eaﬁ Agkic ggigions hat
provide rgdueed firshpass mefahotisro aneior mgeon@leﬂ&%iumgeﬁls may provide more

consiéBRi Sflctd. %%EH rf@rﬁ*nﬂﬁ*o?x% GthMe ﬁwgs% HS g?ﬁﬁ ?r{?%‘ﬁ way &'Sr example, to

% @5’? , SeX Ictron w
be depgtipieciakla SigPhiekle: TRERUIRtens manbe@artucalanwcadapted for transdermal,

transrhiddal @iralQietayel rBle@té) ralidigifed deRtNAAISISARGE Dr any other facilitator of
pharmacokinetic effectiveness as known by practitioners of the art. Such and similar
technologies may provide more predictable and consistent serum levels that are adequate
to provide the desired differential anti-hypertensive effect, but not so high as to diminish the
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| ower than 25 ng, may include, for exanple dosages
stepping up froml ng, to 3 ng, to 10 ny, to 30 ng, to
wae®7igndsed o 300 ng, to 1 ng, to 3 ng, to 10 ngPCT/USAM6/043487

ng. Specific exanples of |ower daily dosages include

about 5 ng, about 7.5 ng, about 10 ng, about 12.5 nmy,

about 15 ng, about 17.5 ng, about 20 ng, and about

22.5 ngy. Higher daily dosing may be needed for sone
differétial SR- h?&&!g@%%c%bélﬂg @M ﬁn‘éz Ig\lfég%fzprto'pﬂgte% the medical

enhanced’ net abol i sm and ex
requirgmsts aisthe dndiyidual patierty enti aI ant i -hypertensive effect
s obtained with co vent onal oral dosing

[°19llf or RIAOHS GBSy this AfgHa) RathhwParieasiia effect is applicable and
benefiatlmukab mmmgh h&iidembe\df ioldted ayﬁdnd‘ wp'éheﬁéléﬁ and elevated pulse

wress{ SR FRGRLTE PEBLAYSRTT oo A S et are
partlcutaclylMask resgeoldiedisystetic hymertdngidnyacaynte fforesatpt Bypértensive

patieiS £ 80 53D A 8L o b7 BLABAE o BEEFHEPL RS o Bl Furtrr, i
is be"@vaqi thed |eégyetfdrmnmr@sswrpa$ mype¢ alpedly gastsiated Withcatves
cardidVasaiNdr &S tHanGs Bia"sﬁs‘h@bldbfd mBadyracoki netic

ef fecti veness as known by practltloners of the art.
ar technolo vi de nore
Fuww&i}r‘ef&"@ i SRS 1ith E3rR 1Aty s taeric presence
o20P RS 5 B SR B b oo
furopytidingsi télht varp i fefms ohtheaielaine iprénepee bEpesitve (84 Bad {~)shantiomers

(see REHWH THRYE Qgrlé&@orﬁﬁé(s%oréﬁﬂ%)a B% 'u@&? akg %&Foéqggkﬁ ?l‘ in_combination

requlrenents of e I ndivi ent
therapyn il SREADY agemisstodreat éww@waé?ﬁ pulpg peassiiies Byssolic predominant

hyperﬁrf Siﬁi. |slo1‘at6@ ﬁdt@lﬁﬂh@eﬂéﬁs@ﬁ rkﬁfge‘h'e?él h?gtﬁ'éélr%#ngﬁ'n Géritital terms,

ese BT ok B Cpa o b e s o ok e fotovin

formspopul ati on in general. O der hypertensive patients are
particularly at risk, as isolated systolic
L. hypi%llll’teéﬁi;PlglﬁtmﬂtberffurOFE'd@lmeferhylp@nelens| ve patients

2.0f géh t’ébeﬁﬁc ¥%b§SI%nsa&emcl@tQHm§7(%@lo?%{He‘?'ﬂ% Eg)?"dlr@& Hvolving a

rmre urt her It

ar
el év %&ﬂ%c'%?@@@ GF &thes Turgpwiding 3ag () sicletanine @i other
Wi tfbrowmeheevhm tHeoruis @ﬂmrto eVABghedtéaRah §:1di ast ol i c

R D R A TR AR I
Entsieiétepinesrothertieropyniding intere thel ratie ot @oeH)tis onts  of
4.Ci QUSH-PdtieRfic Blole®driss (hﬁR’éPB:WSthQ} fﬂ:‘?épyr Br’z\‘e .N\?oﬁxyng% 8 hi&EITE of (+)

of the relative presence
endit' PRI @R fwepmme ?ﬂé&p) %{P‘iaéwewmﬁmmfwoemdIna_\where the

be rusiedf g ta(-yBesdPaany1,@ind N conbi nation therapy,
n el evated pul se

> or essrg‘r%e?pgl)?%%bq %%’%’%Jh{ﬂpgfﬁﬂ‘f‘eﬁ?ﬁ@??'@?f i son, isol ated
[021 ]Sysée)f’éﬁéﬁt@‘r{&*ctc%ﬂﬁ)'ogi[ihng Beﬂsng{lr%l" is ™ Baegtt“gu stanqlally pure”, i.e., pure
by standard methods of analysns including the respective margin of error in the method. In
the case of non-racemic mixtures, in various embodiments, where the ratio of (+)to (=) is
lesser or greater than 1:1, a wide range in relative presence is meant, for example, a range
in ratios varying from one extreme of between about 1% (+) ::99% (-) to the other extreme
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these conpositions varying with respect to their

enantioneric profile, can take the following forns: 1.
w@aoog/ 06454 ci cl et ani ne or ot her furopyridi ne enpOT/USINBE/)43487

2. Non-racem c conpositions of cicletanine (NRC) or

ot her furopyridines, involving a mxture of (+)

cicletanine or other furopyridine and (-) cicletanine

or other furopyridine where the ratio of (+) to (-) is

of abog 8?"29;3(%] {?3{'&;{\#‘?{8 p&rtlcgfaﬁ& ur(rég% j%’ ﬁt{]ﬂo erm Sgr) ‘h&ntiomer

may, for exagtiple; beabout@Sxér alhaut SPy10,diboet Wteﬁ(la abbuet ?QalBDoataﬁut 60::40,
about (5;])%45 %fb()u) 46-560% ‘about’s0: Hp NaB Rk 961 80, fébquﬁg%d‘%r LARs: 96, Other

uropyridine involving a mXxture o
embodiments gy insluste arigdieny ofrthese fadiPhecwnaYing )theb a@wrewm*?] gidpoint

range@ﬁer@&her furopyridine where the ratio of (+) to (-) is
l'ess than 1:1, and 5. Pure (-) cicletanine or other

[022]f UERRYddifieRe &Wmv@ﬂlﬁfn in¢10dd reBin&i avihi fQi‘BbS/h&ines other than
oS e B oL e S ipron

methylfn:dpa[dlmq nyimelmee§' hisatompeund cgn begirodugedrin |arrac¢m10 mixture and can

be usé@ﬁ\ %ﬁléer ég%ﬁ%eeﬁeﬂﬁ%n%&ﬁgﬁd?ﬁc{rﬁ& atcwgbﬁ ldrﬁ n-{ [ éZenantmmerlc
€

mixturiee Sdtear fanopyridine epmphyRdsihave, bem/qu@lfneangxe Garﬁyn ifoexample

(“Stmﬂfa%%ﬁ &6 R+' fRuxBE BY GiurE &S drBYys hEmart ré PEEIR™; BlodHtnhi®f Pharmacology
rom one extrene of between about 1% (+) 99%

33, #1(3 )23{1%—@91@00@%%4 extreneof about 99% (+) ::1% (- )::

19231 P8 SE PTGy Kiin BTNl Tefearlis (o9 35 9gus) and that

other Aopyrldineatmpodilis: @ peeibo vkist/ @nd 3at cveruiovéDeardifiiunds may be
synth%sg C%l&qge ﬂﬁé{e ggﬂglbﬂg%}?ﬁgg\egt%l@tthé g r:iel7 \Q&HW@?% described above,
are ineleded an@mmdﬂmyntsmthmewﬁuwnm Enbedimeats ¢ftthe invention further

lncluo‘[é n_%nts %t%ﬂ%hﬁ% ﬁaﬁ‘oﬂ@%n‘ﬂpyﬁ@ﬂg eeédﬂeﬁr@égnt at total dosage
odi ments of the invention inc #@e treat

'eve'S\AM?PWPBb%tF‘G Sifes YIRS CRERT NG O (oIl SRl dasngaARsgribed
hereif) fanduithics \A(mdh gould be present, respectively, as one of the five enantiomeric

profi I%{?ﬁ?f'{’%‘? 8%8\{ e%rﬁﬁ'o]sltlongi hrxg&? rﬂ?ngycq‘r rﬁé(é'lcg &reatment é)rovided by the

invenfiorotisibedinchide metebaiites of fmqnyedma thﬂirﬂ"% mas!@emthlmthe body following
admwﬁétHl%rn Rhd fdr@&rﬁﬁ]ﬂa@tét %@Sos‘aﬁgqé\té@ae%nb'eﬂ HerdiR] élléherﬁetabohtes

on-racem c enantjoneric m xtu furop
that a&ﬁﬁmﬂﬁ@ﬂﬁ kpewpednd methad 9fi tt@@tmﬁts;t @!P%fyme@{s c{ﬂthe mygrfmon include

receiBX@ A Medicaliy béﬂ&ﬁ%faﬂ effied¥d ofsuchl rie@Bolitgs.di ureti c drugs
in human red cells"; Biochem cal Pharnacol ogy 33, #

Furo%)ii“ idi ﬁlg ch?rtlpc\xms%ﬁﬁgs cl:%ﬁf‘i)\ed L\?& %ep?)-gr?\?ﬁg%&&s Q&dirg’:i‘ﬁﬂerﬁlgfl |

. ] recogni ze €S as a genusv
hypeggansionat

[024] Embodiments of the present invention include combination therapies, wherein a
furopyridine composition is combined with a second agent. “Second agent’, as used herein,
refers to any therapeutic agent other than the furopyridine compositions. “Second agent” is
also general term that may refer to a plurality of non-furopyridine agents, in that a
combination therapy could include more than one second agent. Such second agents may
be, by themselves, effective agents for lowering blood pressure, and/or treating any
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ot her furopyridi ne conpounds or species exist, and
t hat ot her novel conpounds may be synthesized in the

wo maodansg4sal | such furopyridines and their deriPaEl/USBO6/043487
as descri bed above, are included as enbodi nents in the
present invention. Enbodinents of the invention
further include conpositions that include nore than
one furopyridine, each present at total dosage |evels

compli'cgg&]ged(}gspktegf hléll? %lo%ﬁl?ﬁéss%é @é&: h@ %g%ﬁ@%é)?hﬁ&%&’ﬁc%e agents not

descri b er éin, and each
establighed as @mv@hsea'pag@@&qﬁor trpatspsat of Dipsrtengiong partisylagy, at dosages in

which iHé&%rS 28 b r@%ﬁmrﬁtrﬁrfﬁfddyﬁ&nd 26/pobliEng Y &hich, in combination with

osi ti op t
furopy 0B COEPOBYODR B¢ AASTARGH dFTFrDRA el i 5 SoMBraten begames an
eﬁectlﬁé trf@uimmblfchmmsumas deserivadeeraint tiefutdpyribineg\compositions used in

combB YT B8 et T A LGN ool e, anc v
all theeanantrmnewvarauohy deseribed ahodenet hod of treat nent

enbodi nents of the invention include receiving the
[025] ne dactidulay epetrrstiments|of i irentionfthys ineludetangieletaning composition (in

its var dd.&%%ht.&heﬁc ﬁ:‘?fﬁe i donfisatioP TRt w Bressond 2388t Such

or treatnent of ertensi on nmbodi rrents of the

agents inslidg; bY Wk of F?Sﬂm CPW@'%LH% t?rf“%‘@? AFAIEIM channel
blockeis edigriefics) afngrcsw.ys“m gomerte@ayhis mh.bitersc angivteadinwietdptar blockers,

d in..refers. ..
e e T e v
endothelinreséptooastagb Setsoathengetiftypeitensives and mthexlagestsmserido treat
dlseaMtaL %faes"so&gte% \Wlﬁjéﬁddtﬁ%qlapéysrfﬁ’ﬁb'tlforlr ﬂgwﬁlr@' B¢ wﬁg%@b%mp!e oral

nbi nat 1 on er apy cou i nclude’ nore th
antndn@q@ncwgaﬁd Iuaggqawenrgj@gprg%@@\q@ggg@ntpgt iRgfpase hlg‘};\)pensnty Ilpoprotem

(HDL) dHoEstdreerevelsf Oae tstuwmoagsmaunfaaémbaumem of thleGméntion is that of

ssure nd/or tr yC a SSOC
furopyiefie Jo PR R ST <Ay bR s (organic
or unomm,&mmeseatawwahbcbrafsrred treatrhe s dd>r isgjetetdsyEolic hypertension.

The lﬁvé]c%ghgﬁgtof?umg%g&;ﬁ%?ﬁtédd%hdt ﬁ%%% oF l?r@% lsgc@rlidj 9%?@95% &lﬁerent and
therefommplemnsery plieagthetbar; their mnﬁébrwlmefmed antihypertensive

effecti PR b &iE of gisid.ons at the dosages described
her'ei n, the conbi nati on becones an effective

[026]t hqa 3BA1 érﬁbéaxmtsatas Nith the nm@mdrb@ﬂdéwmm abdi\&: (, e.,

monoyisaRLes et 55 B oy el tian i o Spravsg et a hon-
furopﬁi&ﬁrwsémddedgme patiehts witlbbrderimessyatdlic biypentension, or with

gener\éﬁ%éoziwr?%plt%ng%ﬁcfﬁ RS ard %@de?@d fd Géjé\ﬂfsk of progressing toward

the 1 nventi on us i n
isolateq gytelihymerieorippsnay eane(it ﬁomttse%rsnbw%h ssRCPBWiatien therapies,
and ac8rdmly, Bnfbidith &t iof thelthUdhtiRR SndiiddTRiethctR o e Atg Nhése patients
Such agents include, by way of exanple, organic and
asWelinor gani ¢ nitrates, calcium channel bl ockers,

diuretics, anglotensin converting enzyne inhibitors,
Equiwlgh@t@rtb?ﬂnv@mém or bl ockers,

[027] While particular embodiments of the invention and variations thereof have been
described in detail, other modifications and methods of using the disclosed therapeutic
combinations will be apparent to those of skill in the art. Accordingly, it should be
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beta bl ockers, centrally-acting antihypertensives,
al dost erone antagoni sts, renin inhibitors, endothelin

WO e@es@s4 ant agoni st s, ot her anti hypertensi vesPCHIN2006/043487
ot her agents used to treat disease states associ ated
wi th endot helial dysfunction, including, by way of
exanpl e, oral antidiabetic agents, |ipid-I|owering
agents, and agents that increase high density

understqdaRhat wiribué Bbblicad, aéBfitich€ \PaSubSiGtishd Hag?%rrﬁade of
. r%JCﬁ{aF eq%gdlgpnt of the invention Is that ‘
eq“"’gﬁf‘ oot Aeparting, Bem the seirit of therimventien on tha saepe of the claims.
Variousiterms Ii‘!alzd)i'l aoee b?tﬁd petkerdeseniptivhttd @b%y(é?f %ngta%ing of the
: Nargani e, are _curren referre
invent I 10T bEAmp S qel5ig) s Tugaring Pt urcbissetns exieds to common
linguistiscirgrarmatiodl vciatipys ordormas theréafnit aiidalsdbe &ingbrstdRS®at when
- di f.d . therefore
e N ————.
nameg & BIoyideg s rontemporapperannies. aaddheé mventiery st limited by such
literal 8864, | DERticAIar YR | Qi
llera & itjjz hﬁﬁgtl arzlgt i apg?déﬁ gﬁ\ge?)%%noﬁljﬂg%rgﬁl%c?pgg 9’] AL B ofSical
class gRHYer zsna%ﬁa'e'ﬁ@ ‘?fr?‘:{'ﬂ'&tA'fl'l%'gh theopsscriatiereoferspirdhemical theory and
interpratatiuat, itabotbid rbedmdem?ad m%u&mﬂﬁébfyﬁédﬁnﬁﬁﬁﬁﬁ&im&’bind or limit
| rderljne systolig ertension, ofr

e BB, i P B B0 ke e
embodinpaiitel theé Haveobern sat foiitls For glurpirseg bEessmplificatié, ut is to be defined

i t : i i [ fr .
ot by e A g BHEA LI R BTG dd vy
which.gach elsmeityhereabis &nided-s of the i nvention i ncl ude

nmet hods for treating these patients as well.

Equi val ents of the Invention [027] Wile particul ar
enbodi nents of the invention and vari ati ons ther eof

have been described in detail, other nodifications and
nmet hods of using the disclosed therapeutic
conmbi nations wll be apparent to those of skill in the

art. Accordingly, it should beunderstood that various
appl i cations, nodifications, and substitutions may be
made of equivalents w thout departing fromthe spirit
of the invention or the scope of the clainms. Various
terns have been used in the description to convey an
under standing of the invention; it will be understood
that the nmeaning of these various terns extends to
common |inguistic or grammatical variations or forns
thereof. It will also be understood that when

t herapeutic agents have been identified by trade nanes
or conmon nanes, that these nanes are provided as
contenporary exanples, and the invention is not
limted by such literal scope, particularly when
agents have been further described in terns of

chem cal class and/or by nechani smof action. Al though
the description offers biochem cal theory and
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interpretation, it should be understood that such
theory and interpretation do not bind or [imt the

wa@b@se4sdqurt her, it shoul d be under st ood thatPehES2006/043487

invention is not limted to the enbodi ments that have
been set forth for purposes of exenplification, but is
to be defined only by a fair reading of the appended
claims, including the full range of equivalency to

whi ch each el enment thereof is entitled. CLAIMS W
claim 1. A formnulation conprising a furopyridine
conposition, the conpositigpap@gprising one or nore
furopyridi ne conpounds, wherein the daily dosage of

We didimn:conposition is | ess than 50 ng of cicletanine

1.

10.

bi oequi val ent, the fornulation sufficient for the
tA ﬁmmﬂatiombompylsmg esfyBipghdloe [romposition,the ly AMOERIBA icBMprising one

| d
A B 918 I B e o
dha% bamg af qm@tﬁeinﬁ ttlmmw@pyme dormalatompmdiidierdor the treatment of
Qa(Pﬁm:I'f 's?éiéhcpﬁ%deﬁ'uﬁg?ﬁﬁ ybél M Q:'ofb‘fed@yétéflﬂ:%%%ﬁen% Qﬁ elevated

derivatives se| ected group consi st
Jursespressire.cang generaldypedensi®ed bonds, esters,

he fo | f cl
Ry 5 e P b o
froenefumplyidine Hedvatives, ]IhakdenmtlZeé keledtid fyord Wgﬁubfconmstlng of
S SR o Sl o

breBRRUIBRMST clait® 1%@1‘%‘3% fétmullion & foTl?) fygenul ation

of claim1l wherein the daily dosage is sefaect éd from

tThhe fgrmowlpticrostsdiaing N OvidreinlBgI baily d&ag@b@ﬁétw@eﬁ arbbbgwg and about

q@obu{.nglo ng, about 12.5 ng, about 15 ny, about
. 25 ng, about 30 ny, about 35 ny, about 37.5 ny,

aﬁ),%% poul ati on
e o AR A hordR 19 e ook 1S PENSRh AP | mayend about
&W@tanl ne. 8. The formul ation of claimi1 wherein the

rlc profile of each of the one or nore

eﬂ\‘*&BW‘ﬂ granoflaim d werein thedailyinsase is eelested fionbtheatoup
fcnasisﬁu’rgeofger?upsm%wbbht ns rﬂ% mbsh@mg abbut 125 engt, about 15 mg,
ntio re ne ativ
BBpLL2Y ot AR 2B R 20 Lt 57 mn B 31an e Apout 40 o
@ﬁérﬂbpghﬁm,g and a non- racem c mxture of the (+) and

(T- enant i oners.
e formulation of claim 1 wherein the furopyridine composition comprises cicletanine.

The formulation of claim 1 whérein the enantiomeric profile of each of the one or more
furopyridine compounds of the composition is selected from the group consisting of
substantially pure positive (+) enantiomer, substantially pure negative () enantiomer,

a racemic mixture of the (+) and (~) enantiomers, and a non-racemic mixture of the (+)
and (=) enantiomers.

The formulation of claim 1 further comprising at least one second therapeutic agent to
form a combination therapy.

The formulation of claim 9, wherein the second agent is selected from the group

consisting of organic and inorganic nitrogen donors, nitric oxide synthase modulators,
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11.

12.

13.

14.

15.

16.

17.

9. . The fornulation of claim21 further conprising at
| east one second therapeutic agent to forma

wa@eoiosati on t herapy. 10. The formul ati on of cPaEi/EHP6/043487

wherein the second agent is selected fromthe group
consi sting of organic and inorganic nitrogen donors,
nitric oxide synthase nodul ators, anti oxi dants, cal ci um
channel bl ockers, beta bl ockers, angi otensin receptor

. s, 2 Cdost ! ots
Pt i el 80 Ol AR BRRUR St ke,
AE mhiliters, elflosteronerartatonints egniroinhibitors, aemtrdllyfastinger

GRTRYPeHieRSives tarfdl dilifeti€s bi oavai l ability enhancers
sel ected fromthe group consisting of absorption

amedomeulatior dfsclain 3 ffiuﬁ?érichpYis?:@%’éCcﬁrn%retHi?ﬁa?}éﬁa?ility enhancers
ad&efldﬁn ethancers, and ggo{/g/rrers,. 12. A nethod o o \
PEata &%W&?ﬁ%'ﬁtc%ﬁﬁ" RLERSREPtioN eRBRBCHE tissue selectivity
sybanddrs,-tissed athesion ehyareets aaidPalymes) at ed systolic

hypertensi on, and el evated pul se pressure, the nethod
domesthed abtreatingre patient with taing opator endre af Systalid-predominant

v Ag i pa or e retio
TOPPAS T iicip PN ABraT Rl e itire, the method
CPEPEEiRg B inEtsEa thapalinnt a formuiptionsartrrising a Slrapyridig

\WoRpekifioh ehdreinntik akilvBodddet dteke 6 L&
e P SRS it ng

th rtalsxeu%)i C a%ept

GRS PI98GUBP'S e patient further comprises deriving
ther [ fol {11 any nmetabolite derived from
TRE'AARLL of oRBHCH2, bk RS kg ShPisis = S626ne
phagrepeitic agent. A net hod of treating a patient with

neral i zed hypertension by adm nistering the patient
%Pd?‘ﬁtDP%Pf siRiB o vherairy the reating\of the patiepd fusther comnrises deriving

tETRpéWRictBNeRNErdHh aM) niethb6IRE MEAVED Fork P RIS idind &lidition in
érpee d‘fllﬁl?ﬁ/t dos %?et of the conposition is |ess than 50 ngy
1 Pl H%'f’a@ val ent. 16. The nethod of claim 15,

' i i on..fur . C rises. a,second. . .
Phehdl o e BB bl PBith Sehe G AP Rpioh 5 =istarno the
PRtentrafar f_PH'gt'@ﬁ‘ C@'_ﬁé”?ia‘y adurtopyuding eomposifion sempdsing wha@r more
FBpARMNE ESmBERSs, Wh&FéW‘tl‘@WailS}%@?&é gf ﬁle%%][ﬂp\é%ﬁiofw [ O1Lss than 50
the fu %pr}/rl dine conposition in the body or 'the
&‘q ?lglﬁia ine equivalent.

The method of claim 15, wherein the formulation further comprises a second
therapeutic agent.

The method of claim 15, wherein the treating of the patient further comprises deriving

therapeutic benefit from any metabolite derived from the furopyridine composition in
the body of the patient.
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