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of br%%bg tive interactions and the favorable effects
[ 'ol metabolites on endothelial NO rel ease has

inmplications for its use in the treatnent of

cardi ovascul ar disorders. This invention describes

gl ucur oni dat ed nebi vol ol netabolites, conpositions

conprising at | east one gl ucuroni dated nebivol o

nmet abol i te and neFlEA@sOSTHE IMYEBTEONConpositions to

treat and/or prevent cardi ovascul ar di seases or

di sor dgfeibo RACHGRBHNI FossEsipHaNMENST bbb [pRiHeA1es T may be

nor mal production of endothelial nitric oxide is
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resulting in: 1)increased vasoconstriction and

vasos pastabolizm, igndspendenhefifboplestiemiatermtions and the favorable effects

of nebivolol metabolites on endothelial NO release has implications for its use
in the treatment of cardiovascular disorders. This invention describes
glucuronidated nebivolol metabolites, compositions comprising at least one
glucuronidated nebivolol metabolite and methods of using such compositions

to treat and/or prevent cardiovascular diseases or disorders.
BACKGROUND OF THE INVENTION

The normal production of endothelial nitric oxide is important for maintenance
of vascular function. Increasing endothelial NO release results in a reduction
in smooth muscle cell contractility and decreased vascular resistance. Under
conditions of hypertension and hyperlipidemia, however, endothelial

dysfunction produces a marked decrease in NO release, resulting in: 1)



infiltration; 3) proliferation of vascul ar snooth
cells; 4) increased oxidative stress; and 5) increased
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endot helial function and NO netabol i sm may have
benef iincriased Nesocoesitictmtand fvascapasay Q) gedattr eA6ASE¥tE afd LDL
di sorders, including coronary artery di sease and heart

f ai | uriefiltatibMrRYrdDiferhtibn bNEbITLIhddAYOels; 4) 1ncreﬁs6d oxidative

d ucur oni dat ed nebi vol ol nmetabolites increase
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concentrafion dependent | 'om ng acu

al so ration t i on

or ovi Qe Seilk0h) sﬁd §EbB5YIB mApabthehbinhfstment o
con‘posn f.ions co ebi val and/or at |east one

gl ucur 8P cg % ‘F?‘?r eré,rmﬁlg SPopaLypatesy digease andheart
one ot her active conpound in a pharmaceutically
acceptf%igﬂr% carrier. In addition, this invention

provi des net hods of treating and/or preventing

vascul ar di seases, by adm nistering at |east one

gl ucur oni dat ed S&Y YtQ@F STHEJRB/ENTI®IN t hat i s capabl e

of releasing a therapeutically effective anount of

nitric oxide to a targeted site affected by the

vascul ar di sease. BRI EF DESCRI PTI ON OF THE Fl GURES:

[0003] [ 0004 ClwuEyrdated nabieolelf thetebalitesf inorebieO atleasedrom human

[0004]

net abolites on peak NO rel ease from human endot hel i al

cel | s chduthaiisl ogl prepdretidisént Beidentratbnddpendent fashion following
treatnent).[0005] FIGURE 2: Shows the

concenét@bhdilsé BER | t t
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(500 n I\Q/or at 1&hst one glucuronidated metabolite of nebivolol and/or at least one

other active compound in a pharmaceutically acceptable carrier. In addition,
this invention provides methods of treating and/or preventing vascular
diseases, by administering at least one glucuronidated metabolite of nebivolol
that is capable of releasing a therapeutically effective amount of nitric oxide to

a targeted site affected by the vascular disease.

BRIEF DESCRIPTION OF THE FIGURES:

FIGURE 1: The effects of nebivolol and metabolites on peak NO release from

human endothelial cells following acute treatment (50 uM treatment).



dose-dependency rel ati onship. [0007] FlI GURE 4: Shows

t he anmobunt of NO rel eased as neasured foll ow ng acute
waelewg/osy7emt nrent (1.0 m\V) of HUVECs i sol at ed frpon/vkione003253

(open bars) and Bl ack Anmerican (solid bars) donors.

[0005]The arRIGRIRES: BEbwelleasschnwaEoRRASHsE bhlfRlih W i
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(open MBHdlol aMhpaliack American (solid bars) donors.
The drugs used in this study were nebivol ol,
J-nebi vol ol , /-nebivolol and four stereosel ective
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Definitions %8009] For conveni ence, before further

descr idpts-gepepdenchaelafionsbidt i nvention, certain terns

enpl oyed in the specification, exanples and appended

clainms_are col |l ected here. These definitions should be
[0007] r ead FHOVREA: Shpws e aneonat afiNP refeasddens dicsired fllvamglacute

understood as by a person of skill in the art. Unless

def i nddg theatmerg€].0aiN) 6IEUNEClisodated B6ineWhité (dpeh ®a¥Pand

used herein have the sane neani ng as comonly

under Blakd\hyri@neEbBuSdoEl TAE ¥mSlht! df N r%@a%e@(v%s
[0010] The term "nebivolol netabolite" includes al
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el eme gltuéuronide metabolites of nebivolol. Values are mean + S.D. (n=5).

[0008] FIGURE 5: Is the synthetic scheme for the preparation of the glucuronidated

nebivolol metabolites

DETAILED DESCRIPTION OF THE INVENTION

Definitions

[0009] For convenience, before further description of the present invention, certain
terms employed in the specification, examples and appended claims are
collected here. These definitions should be read in light of the remainder of

the disclosure and understood as by a person of skill in the art. Unless defined



[0012] "About the sane tinme" neans that w thin about
thirty mnutes of adm nistering one conpound

W@ n@bios3oB®l ) to the patient, the other active PCT/US2006/003253
conmpound(s) is/are adm nistered to the patient. "About
t he satherwisepdll wblsmcdl nad sdagifitemm s RBEBESIn have the same
adm ni stration of the conpounds. [0013] The phrase

" angi eheniighs COMMRITLY MeeRRFIBY 4 Hridd dfrdi 1
i nhibitor" as used h}greien re@rs@%ﬁad%%%ﬁgﬁﬁﬁgeaﬂ'

i nhi bi any..enz fr cqQnverting angiotensin to an
100101 o T8 B BN " B i il 0P clastercomers of the
anti hypertensive agents that conpetitively inhibit
angi ot grw@&«ﬁ\z&bﬁ%, WriAgradn Apdersielent t he

conversion of angiotensin | to angiotensin II.
Non-limti ncg%exarrpl es of ACE inhibitors include

[0011] 5| aceghe prticks)a st fan’” aceapsed peteln togefentuagrei dr to more than one

cilazapril, delapril, enalapril, enalaprilat,
f osi n6ipr.ith at lenstabapy éfithe flaginmionl dbjed6f iHRAGRNE. | By way of
quinapril, rarniprilat, ramopril, spirapril

t enocagimple, ‘A @lenieARUALARhE cledeRsr Ak thﬁlﬂdrf%' dlheht. ™Y

be identified using standard assayi ng techni ques known
to one of ordinary skill in the art. [0014] The phrase

[0012] " angi OABAR ke dalne" tﬁﬁ@'%gisns Ak 39 Sout ﬁﬁr?;(' {ﬁgﬁléensro?fagfh?nisteﬁng

to a conmpound that bin to a receptor

angi o ' . n cau an hysi ol ogi cal, . .
chan gélg@?jdrﬁbeoé% d gllrflggtl ‘ﬂog(rﬁ§ Foetglé B fltbern%’ﬁ]f‘% Q%EP?%‘VB F%‘Eg?ﬂn%(s) is/are
ARBs areeffectjve antihypertensi ve agents that have a
very ?%91 S&%F%{Ostgaggt 'e%ﬁ’%‘i‘g? s3rge timgealso wekudansigmligneous
action is related to the selective blocking of the

vasoc¥heinistratien obthe camperndss one- secreting effects of
angi otensin. Non-limting exanples of ARBs include

[0013] candeTikd piatse ‘aagi@&agﬁ%envéﬁkgw?ﬁigg&a ot AR CEARfbitor” as

val sartan. Ot her ARBs may be usi ng standard

f‘ﬁ Z agi?s{é.g hERENURIYESa KW nk TR B fn&%‘ng}%g 5! c‘!olnvierﬁng
angiotensin to any other form. ACE inhibitors are effective antihypertensive
agents that competitively inhibit angiotensin converting enzymes and prevent
the conversion of angiotensin I to angiotensin II. Non-limiting examples of
ACE inhibitors include alacepril, benazepril, captopril, ceronapril, cilazapril,
delapril, enalapril, enalaprila’g, fosinopril, imidapril, lisinopril, perindopril,
quinapril, ramiprilat, ramipril, spirapril, temocapril, and trandolapril. Other
ACE inhibitors may be identified using standard assaying techniques known to

one of ordinary skill in the art.

[0014] The phrase “angiotensin II receptor antagonist” or “ARB” refers to a
compound that binds to a receptor site on angiotensin II but does not cause any

physiological changes unless another receptor ligand is present. ARBs are
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[0015] The term "antagonist" is art-recogni zed and

refers to a conpound that binds to a receptor site,
whi064ig8I80 not cause a physi ol ogi cal change unl BEEUS2006/003253

another receptor ligand is present. [0016] The term

" bi oavedfectitd itihypertantive agagnihakithvanderyefa@6able@idd JFREMrofile.,

of the subject invention that allows for it, or a

por t i OThedfmédbanBATYMAbLGHRIrAheH & ﬁlfégselk&ix}%eo@?@& basle by

i ncorporated to, or otherw se physiologically
o bt S6hyPon DR S AN . on it
Afri : fri - Aner | but i
ot neatBRF 8P mis Rledf ¢ RREeL sorosat} Garagen dpswtan, and

. 0., I b . [ 0018] " The tically effective
Srmoni e T ARRS TR ASH A Meing SHp U assatadeemmiques

conposition that is effective to achieve its intended
pur po¥8oWn oo 084 ofirdingtyr skélbin'tbandi ovascul ar agent" or
"cardi ovascul ar drug" refers to a therapeutic conpound
that is useful for treating or preventing a

[0015] car di dhaseul ‘Gantagosisiise artievoghized ind@f@x ®MPtd@sphd that binds to
sui t abl e conmpounds include (1) thiazide diuretics

(i ncl udbdaptesRltervat Bb@aziot eafsHh %ﬂ/slialog'gﬂ' @asHAldde '&ﬁothecfe

hydr ochl or ot hi azi de, pol ythi azide ( ese), I ndapam
( Lozoldcepfdd 11 Lk (Mykrox, Zaroxolyn)); (2) | oop
i ur or el (ilggﬂlf PR ot ani de( Bunex) and’ f ur oseni de
(Lasix), torsem de (Denmadex)); (3) potassiunmsparing

di ur ety elo ' -am |.ori de. d r).an .
[0016]t ri amﬁ{g‘fé Zerlfé1 ?’&/a&gf#}%e ! ! -(rgfljogg}zgaﬁg?cg&gﬁé ¢ %goég’t‘%frthe subject
bl ockers (i ngcludjn ] erenone (Ipspra) and . .
spi r offtf® ﬁ?rbﬁ]@t %!Q“%Jgf’&r@)a)l’,orté%o ¢ ampygeByistered, to be
(i ncluding atenol ol (Tenorm n), betaxolol (Kerlone),
bi sopAdioatedbre Bwprpratedioo pi ethewige @yysiotginally available to a
met oprol ol extended rel ease (Toprol XL), nadol ol
( Cor gawhiyct oppatprmatvolviodm it is administered.

[0017] "Black" refers to a person of African descent or an African-American person

but is not necessarily limited to those of African origin (e.g., Carribean).

[0018] "Therapeutically effective amount" refers to the amount of the compound

and/or composition that is effective to achieve its intended purpose.

[0019] The phrase “cardiovascular agent™ or “cardiovascular drug” refers to a
therapeutic compound that is useful for treating or preventing a cardiovascular
disease. Non-limiting examples of suitable compounds include (1) thiazide
diuretics (including chlorothiazide (Diuril), chlorthalidone,
hydrochlorothiazide, polythiazide (Renese), indapamide (Lozol) and

metolazone (Mykrox, Zaroxolyn)); (2) loop diuretics (including bumetanide



(I'nderal), propranolol |long acting (lInderal LA) and
tinolol (Blocadren)); (6) beta blockers with intrinsic
W@ 0vpasItemm netic activity (including acebut ol oPCT/US2006/003253

(Sectral), penbutolol (Levatol) and pindolol); (7)

conbi rBdmekpiirl fardeRrlcALBiQ); kR bdmills (Eérﬂ&iieﬂ?' 63??8Fagéiﬁrﬁl

(Coreg) and | abetal ol (Nornodyne, Trandate 5; 8) ACE

i nhi big il j : ' 1) opri |
baify dibREbdhaasRe aaneER é’tnf[{da%@r@p{e&%?e% |

(Capoten), enalapril ( I 0S| nop | nopril),

lisi - L . oril o Uni

i i DAY st ARl ¥ o
ace) a :

ant agant soeonisiredafitoneat BY hrialockish ¢aRing stenolo

(Tevetﬁg , lLrbesartan_ (Avapro), |osartan (Cozaar

ol nes igebitexplgl (Kenprals bisaprolgh@ebetp) mqt@molo% (Lopressor),

(Di ovan); (10) cal cium channel bl ockers-
non- dinksfeproley extdidedseleasedTapkiohH Lyliatiolak @Gorgartly petgaanolol

rel ease (Cardizem CD, Dilacor XR, Tiazac), diltiazem

ext endiderd)| papmnOlchidigzetihd Ghderal Apad tmolBNESlb@kifen)); (6)
rel ease (Calan, Isoptin), verapam | |ong acting (Cal an

SR, | %@ﬂtﬂl&kﬁ@wﬁp%tﬁr%!@ﬁ%lﬂaﬁronﬁﬁl%{ic chﬁr‘gtgréﬂiciﬂging acebutolol

Verelan PM); ( 1 cal ¢i um channel ers-
di hvd /) . . Lo . .
el oai pRua RPER A EOD G ATATNE OF B ESBb and bet

[ | pi t.ai ned |.ease (Ca ne, SR, nifediping
ong- TR (PafitiaStyea oG5 e i Sbsieloh oy Jrmeiat);
( Sul akr%)' élZ), al phar bl ockers (i ncludi ng doxazosin
( Car d®)}CE sphibitass finglvdine Herazepril(hatensinh gaptppril (Capoten),
(Hytrin)); (13) central al pha2-agonists andot her
cent r ahdlgprd ¢Vasngeals fogisopriil(®andpril), lidimopirid (Prénivil, Zestril),
(Catapres), clonidine patch (Catapres-TTS), nethyl dopa

(Al dommiexiprit @Sgixadch @eriadebriy (Aedoal, qiehapril (Mocupkil),8afipril
vasodi | ators (including hydral azine (Apresoline) and

;nan 83 i(lglité]cgg %ﬁ%@gﬁpfﬁ EviRHOS aRB6tefEBII ddtdlohitd @hdesartan
(Atacand), eprosartan (Teveten), irbesartan (Avapro), losartan (Cozaar),
olmesartan (Benicar), (Micardis) and valsartan (Dibvan); (10) calcium
channel blockers- non-dihydropyridines (including diltiazem extended release
(Cardizem CD, Dilacor XR, Tiazac), diltiazem extended release (Cardizem
LA), verapamil immediate release (Calan, Isoptin), verapamil long acting
(Calan SR, Isoptin SR) and verapamil- Coer (Covera HS, Verelan PM)); (11)
calcium channel blockers- dihydropyridines (including amlodipine (Norvasc),
felodipine (Plendil), isradipine (DynaCirc CR), nicardipine sustained release
(Cardene SR), nifedipine long-acting (Adalat CC, Procardia XL) and

nisoldipine (Sular)); (12) alpha;-blockers (including doxazosin (Cardura),

prazosin (Minipress) and terazosin (Hytrin)); (13) central alphay-agonists and



hydrochl ori de, enal april mal eate/fel odi pi ne and
trandol april/verapam|); (16) ACEls and diuretics

W@ eovelogaiBing benazepril / hydrochl or ot hi azi de, PCT/US2006/003253

[0020]

captopril/hydrochl orothi azi de, enal april

mal eat ehérydnbally atiagldingsi(heluding clonidine (Catapres), clonidine patch
I'isinopril/hydrochl orothiazide, noexipril

HCO [ hy@aephdsorpd)nidglyiifpa (Blidomet i ine);

qui nap(rrdj; I&%hysdr oc)ﬁl or (%Igﬁt;ipag [ dg?le()ﬁe)selkﬁgéangr%] agfl‘aﬁlrn S}’ i(%:@

(i ncl ugj leSArLan 4% | { hydrochl ar ot hi.azi.de,
epr os ;‘9 #eggvefr%gg@'ﬁ%? 9‘%@9 g{rgohgﬁ?ag&é%ﬁ% Ef’%i 4n é‘gﬁ?’flg‘i/
hydr ochl or ot hj.azi | o an potassi uni, . )

hydr oc W%{)hélgiﬁg%xs ?lléf ﬁ&ééﬁlflglﬁémﬁyﬁ#%m@bémwmli de,
val sartan/ hydrochl orot hi azi de; (18) beta bl ockers and

di ur ethydeochiaside, enalgribmalestefelodipins anddtandolapril verapamil); (16)
bi soprol ol fumarate/ hydrochl orothi azi de, metoprolol

t ar t r ACEIstapd dowkifiasr(ichidam haazepril/hydrochlorothiazide,

nadol ol / bendr of | ut hi azi de and ti nol ol mal eat e/

hy dr oaiaptoprit/hydraitierottidAe, eaNigrinhaleadhdrEclérothi Bk,
diuretic (including nethyl dopa/ hydrochl orot hi azi de,

r eser RisiRpEhelEMbRR1i S8 Rk Hoif LR inzi

hydr oc SR D! de): (20§ bk BHPHRIA roghlorothiazide and

hyar oot Bpat Ty o OB Tl AR AT BRkGRS(nBLAR"

hydr ochl or ot hi azi de. rdj ovascul ar di sease qr

di sor c?&?&%éaé]rqglzef‘%ﬁgﬁ'g%fg%&‘?tg\% Elﬁpé?saﬁf‘%g’ﬁgaat@/r

di so\rN%gr kgovvn in the art, including, but not limted
to, frachlogathiagide.drisvertani hydroehlerobyeride; losattacpasessium/
fromthe group consisting of congestive heart failure,
hy per thgdroichiorothiaridertelnyisdrapttdeoshl erathi arides aalstirab/ and
cerebral infarctions, atherosclerosis, atherogenesis,

t hr onhgdioshlotshiagide;q1 Retetd bidtieeassl daskicafeiladhast y
restenosis, coronary artery diseases, renal failure,

st abl %ten@lb?/%l%@hﬁalﬁﬁﬁe)’lﬁidg%lbl fublat ARG T A h1oAR a2, metoprolol

cardi ac edema, renal insafficiency,
tartrate/ hydrochlorothiazide, nadolol/bendrofluthiazide and timolol maleate/

hydrochlorothiazide; (19) centrally acting drug and diuretic (including
methyldopa/ hydrochlorothiazide, reserpine/chlorothiazide and reserpine/
hydrochlorothiazide); (20) diuretic and diuretic (amiloride HCV/
hydrochlorothiazide, spironolactone/ hydrochlorothiazide and triamterene/

hydrochlorothiazide.

Cardiovascular disease or disorder refers to any cardiovascular disease or
disorder known in the art, including, but not limited to, wherein the
cardiovascular disease is selected from the group consisting of congestive
heart failure, hypertension, pulmonary hypertension, myocardial and cerebral
infarctions, atherosclerosis, atherogenesis, thrombosis, ischemic heart disease,
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nephrotic edema, hepatic edema, stroke, transient
i schem ¢ attacks, cerebrovascul ar acci dents,

w0 e®bes8080 s, controlling blood pressure in PCT/US2006/003253

hypertensi on, platel et adhesion, platelet aggregation,

snmoot ipoab&@@l&sﬁf tesienadis, fcéfoﬁhﬂy%terﬁd&béﬁ@éb@f%a?ﬁﬁﬁﬁ; stﬁ‘lﬂ@
vascul ar conplications associated with the use of

nedi camstdb¢ia6@ yaridrdd QRddzndddg) b, c&rﬁﬁ@' v\ﬁ‘ﬁ qg%arl gr?shﬁfcﬁ’ency,

to two or nore different actlve a ents

d | f
cxcampl S EoRCedind, BUBtoLBRY ok taPQOR B s
Cxanpr ey g%%?% SatiseShatonlipephedguden

befor the ot her 22] The terms "drug

" phar %’Eﬁ’?leaﬂr el& ﬁ h?éloagéﬁtﬁle% agg5PERtion, smoagmmcle cell
"therapeutic agent," and "active agent" nay be used

i nter @Fféﬁ@féﬁm,wumaneedﬂn% endvasolist ermudicatoshasssiaed with
chem cal conpound or conpl ex, that has a neasurable
benef theiwk ofmedical deyiceal effect on the body, such as a
therapeutic effect in treatnment of a di sease or

di sorder, when administered in an effective anount.

[0021] Fur t h&he teﬂmeﬁombﬁﬁﬂoﬁ’efef@s Y tQrolby bre QIR Acifve a,gelats which

[0022]

particul ar active agent is specifically identif

nane o JARHiRSRFd at kdughB, sHHEH: ?E%ﬂg ﬁlg?for%ygrﬁple where t}éer

recitation is intendedto I nc act’ive agen

ohar nar e SRR STkl G Blor o gifferent s

conmpounds S|p?n|f|cantlﬁ/ el ated thereto, includin

wi t hotff” PAAR OPE Agend mﬁﬁ??é‘?dﬁaé%wbiﬁ&t beforzdbep
salts, N-oxides, prodrugs, active netabolites,

i sorm{ré fragrrent”s“ anal ogs, sol vates hydr at es,

r adi of BoteHPe sdrugs’ ¢ Phayorgeu rphléy piiva sgentSF Pimatiivesagent,”

amount” refers to that amount of a substance that

pr odudberapentis agendirand “hdial agent” syeytberised mitdralingedbl@and refer

reasonabl e benefit/risk
to a substance, such as a chemical compound or complex, that has a
measurable beneficial physiological effect on the body, such as a therapeutic
effect in treatment of a disease or disorder, when administered in an effective
amount. Further, when these terms are used, or when a particular active agent
is specifically identified by name or category, it is understood that such
recitation is intended to include the active agent per se, as well as
pharmaceutically acceptable, pharmacologically active derivatives thereof, or
compounds significantly related thereto, including without limitation, salts,

pharmaceutically acceptable salts, N-oxides, prodrugs, active metabolites,

isomers, fragments, analogs, solvates hydrates, radioisotopes, etc.



ratio applicable to any treatnent. The effective
anount of such substance will vary dependi ng upon the

W@ aivpegI78@nd di sease condition being treated, PEEUS2006/003253

wei ght _and age of the subject, the severity of the

10023] 4 s easkheadmaset eBective amoraiimefersdd tizad minoiist ofatsubstamR that

the like, which can readily be determ ned by one of

or di ngrgdwks sdme destrbd lozal or syQORA] effdenalat Beoh e benefit/risk
dysfunction” refers to the inpaired ability of in any

physi ahtdgisaicatile ecadsemnaat Tad eﬁy&ivka%n{opﬁt of such substanee will

endot hel ium in particular, production of nitric

. by,.
o SRR, oo AR S e

exanpl.e. nar rtery. reactivjt o.acetyl choline

or rretvﬁaa%}] gf“? ﬁ%j éﬁ?atﬁ%l Slﬁﬂ%‘x’ tﬁ?( %?Ve’a{y %)ﬂtl?]g]ﬁ?"ﬁ? sendjteon, the manner
t echni gues, .such as f?_r exanpl e, blood flow

moas UL AGRIRLSaPR &R the le; high paroieedily be desermiséciyy anefdf
occl usi on of the arm above or bel ow t he el bow,

br achiogdinagy skilhin ghe arthsonogr aphy, i magi ng t echni ques,

nmeasur enent of circul ati ng bi omarkers, such as,
symretri c di net hyl argi nine (ADMA), and the |ike. For

a
[0024] t he | &Epdnthetimhdynfention” tdfers enthetimphiteal abdlepeRaesty physiological

[0025]

[0026]

flownediated dilation will be lower in patients

di agnefueesses tdiriado@ahé hdoMelithts i ptibiAy, pl[ogggtwg’mc
or "e

phrase "endothelial nitric oxide synthase

¢ i i [ . o[ 0026
. B SRS SRROAES LA y A, S
and the two are used

conposj. L. C rising nebivol ol

ot b BRI R B Pt PRl Rt wstorhreasiy t

/isomers of . : . L ‘

a, a' - peehlrnbing eemethaghling arjdghe likeros b noniavasjdr tockmids,

benzopyran- 2- net hanol ]. The conposition nay include at

| east Sushesoiohexamanlelibdamksonw arcangenentgibradhidl sty fvRedilation

pharmaceutically acceptable carrier or
using cuff occlusion of the arm above or below the elbow, brachial artery
ultrasonography, imaging techniques, measurement of circulating biomarkers,
such as, asymmetric dimethylarginine (ADMA), and the like. For the latter
measurement the endothelial-dependent flow-mediated dilation will be lower

in patients diagnosed with an endothelial dysfunction.

The phrase “endothelial nitric oxide synthase” or “eNOS” refers to enzymes

that produce nitric oxide.

The phrase “nebivolol composition” refers to a composition comprising
nebivolol and the two are used interchangeably. Nebivolol is a mixture of d
and / isomers of o,o’-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-
benzopyran-2-methanol]. The composition may include at least one other
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both. [0027] The term "pharnmaceutically acceptabl e

salts" is art-recogni zed and refers to the relatively
WORIveNEIBET, | norgani ¢ and organi c aci d additi oPCHEE1086/003253

of conpounds, including, for exanple, those contained

i N conpaliovascular apfent drert PagtsRBphirivieBitically al @BR8le chhfer or
term "pharmaceutically acceptable carrier" is
art-rapggn zed and refers to a

pharmaceutical |l y-acceptable nmaterial, conposition or

vehicle, such as a liquid or solid filler, diluent,
[0027] g3 ¢ i T SmL tpBcentichlly aaerpinbla salls” heaktoiekegnizadmnd keens to

in caryying or transporting any subject conposition or

conporihielatiyelyawn-toxigninorganisaga argaote geit addatronosalts b

body, to another organ, or portion of the body. Each

car r i eemposndspinchidingpfalekanple, thbe catweeddh chpdgtions of the

conpatible with the subject conposition and its

conpomessest iavghtiont |1 njuri ous to the patient. Sone

exanpl es of materials which may serve as

phar maceutical ly acceptabl e excipients include: (1)

[0028] sugar She $etalT pharch REHREEy 20¢PEBRERNG” FUE-ARE; 1%&1) a(ug)refers to

starches, such as corn Starch and potato starc

[ 1 ul : i i di
car oy el ot ko, SR or ANl prsise
gl at tigridicspoREHHEL filydnt 2HRGREH Sunvea Rspuilbgmateric,

butter_and suppository waxes; (9) oils, such as peanut

oi l, EB’P?V&H% 88"36{1% or %%HSPP%@ a0y subjegteapamosigion or eprnpenent
oil, corn oil and soybean oil; (10) glycols, such as

pr opy Herot dtope ene orgar yor poitipo|of theshody, tasngthycangam or portion of
sorbitol, mannitol and polyethylene glycol; (12)

est er the todgh Each efrtigl mudt dakeceptalesh iyd sehaslsfefig dohdatible

agar; (14) buffering agents, such as magnesi um
with the subject composition and its components and not injurious to the
patient. Some examples of materials which may serve as pharmaceutically
acceptable excipients include: (1) sugars, such as lactose, glucose and sucrose;
(2) starches, such as corn starch and potato starch; (3) cellulose, and its
derivatives, such as sodium carboxymethyl cellulose, ethyl cellulose and
cellulose acetate; (4) powdered tragacanth; (5) malt; (6) gelatin; (7) talc; (8)
excipients, such as cocoa butter and suppository waxes; (9) oils, such as
peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and
soybean oil; (10) glycols, such as propylene glycol; (11) polyols, such as
glycerin, sorbitol, mannitol and polyethylene glycol; (12) esters, such as ethyl
oleate and ethyl laurate; (13) agar; (14) buffering agents, such as magnesium

hydroxide and aluminum hydroxide; (15) alginic acid; (16) pyrogen-free

water; (17) isotonic saline; (18) IV fluids, including but not limited to Ringer’s

10



hydr oxi de and al um num hydr oxi de; (15) al ginic acid;
(16) pyrogen-free water; (17) isotonic saline; (18) IV

WO bawss3780 ncl udi ng but not limted to Ri nger' sBOI/U$10061003253

5% dextrose in water, and half normal saline; (19)

et hyl seluiono§% derB9sethompnaind Halffloenalsalind;i( P9y Afkohol; (20)
(21) other non-toxic conpatible substances enployed In
phar mepheshatabuffer solatiais; ans21) 082%hon-Rald C%Hgdéfiﬁﬁfs%s%ances
to aninals, preferably mammals, nost prefer y
nuMenemAdd i phitfifS iRk Adnid LTl es. [ 0030]

"Quality of life" re?ers to oné of nore of a person' s
ability to walk, clinb stairs, do errands, work around

00111, NP PR 8 B DRk b s,

absen of sl eepi robl ens or shortness of breath.
[OOSl?ﬁ%iesfréﬁ?ﬁpma%@gW?'acti c" or "therapeutic"

treatnment is art-recognized and refers to

[0030] adni ni"Qualityiofitife" aefetsetobns br mbresrea iisoNDy il 16 BRIk, climb

[0031]

[0032]

subj ect conpositions. If it is admnistered prior to

cl i ni salrs,Mndrf888, a¥drR Brddhd e MBNARHE a&qﬂq'hégkﬁ{)bg?l activities,

(e.g., disease or other unwanted State of t

an! Mebdd /st rbdifidd R iR S SRIMI S b ncd ofeentrle

protects the host agal nst “devel’opi ng

condi }O%%m%:sg&g%eﬁghﬁ%@lpi stered after manifestation

of the unwa the treatnment is
therapeutic (i.e., it is intended to di m nish,
aneligrate qr i ntai,n the existing unwanted condition
or si EéeEe egf%ﬁg?%fqr %e?aﬂeﬁ@%ﬂe%@lttl%mecogllzed and
"structure-actjivity relationship" or "(SAR" is
art - r 5EI§ M nigfatipretocthe hess of piee evayorierof e suhjeat ¢opmpositions.
the nol ecul ar structure of a drug or other conpound
al t er §'if is gdminigtersd priontondlinicabmarifespition of @rzymented condition
nucl eic acid or other ‘

(e.g., disease or other unwanted state of the host animal) then the treatment is

prophylactic, i.e., it protects the host against developing the unwanted
condition, whereas if administered after manifestation of the unwanted
condition, the treatment is therapeutic (i.e., it is intended to diminish,

ameliorate or maintain the existing unwanted condition or side effects

therefrom).

The term “structure-activity relationship” or “(SAR)” is art-recognized and
refers to the way in which altering the molecular structure of a drug or other

compound alters its interaction with a receptor, enzyme, nucleic acid or other

target and the like.
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target and the |ike.[0033] It will be understood that
"substitution" or "substituted with" includes the

WO pbi083780 pr ovi so t hat such substitution is i nNPCT/US2006/003253
~accordance with permtted val ence of the substituted
[0033]at om dheill beusdebsibod thetftsubstingtionh af “Jubetitated Wit Uhd1dbs the

results in a stable conpound, e.g., which does not

spont anpHbs b vikodBRAGAcH HiSHLAsIRHL Aosdnle &3th MY rmitted valence
rearrangenent, cyclization, elimnation, or other

Cont oroat s G bl A U ‘Sﬂeif%@??é e @%ﬁi‘?ﬁfﬂ&mrgsults ina
f ' ds. :
per i LD WHTRANIS 6 b h Anc) T epSiEeptty bieres Eppsiormation

branchegla d unbranched, carbocyclic and heterocyclic,
ar omatP

compounds. Il lustrative substituents include, for
exanpl e, those descri bed herein above. The perm ssible

Temanesment, €ydizatien, eliminasionfor othya néagtion.

[0034] 5y pst iTthgderos “sybstitaied biselsorcontsmplatertitotineludmatbpamissible

[0035]

[0036]

limted In an

of O SRR, LOOTEL The ke bl e o

art-reco

different for appropriate organic conmpounds. For

pur poselsstibfentsifor gamicecuinminndy. Ha alebeY £pta)he piekisslsle
nitrogen may have hydrogen substituents and/or any

per m sebsbihensuhsitdd M0LS af cﬁﬁ&%‘hrﬁ:h@@ﬁ‘iﬁ?ﬁ&m%}chﬁ% ecaurbocyclic

descri bed herein which satisfy the val ences

RA88ro cgmcs alioﬂ‘}é‘ﬁgbh? ﬁ%ﬂa%orﬁﬁc §uﬁ%}tﬁ‘gg§tg %1; (?rig%ﬁcé Nt s

manner erm ssi

gal .or.enz tic synthesis. [0036] The phrase
FRetn 3bover The permissible pubsimienta maydeng of arose and the sgame
or systemc effect in animals, particularly

manmebsditierant farapproprisiecugaaid sonmomads T pagebsésyofahis
phar macol ogi cal |y active substance. The termthus
means invention, the heteroatoms such as nitrogen may have hydrogen substituents

and/or any permissible substituents of organic compounds described herein
which satisfy the valences of the heteroatoms. This invention is not intended
to be limited in any manner by the permissible substituents of organic

compounds.

The term “synthetic” is art-recognized and refers to production by in vitro

chemical or enzymatic synthesis.

The phrase “therapeutic effect” is art-recognized and refers to a local or
systemic effect in animals, particularly mammals, and more particularly
humans caused by a pharmacologically active substance. The term thus means
any substance intended for use in the diagnosis, cure, mitigation, treatment or

prevention of disease or in the enhancement of desirable physical or mental

12



any substance intended for use in the diagnosis, cure,
mtigation, treatnment or prevention of disease or in

wao b@oesdtamcenent of desirabl e physical or PCT/US2006/003253

[0037]

[0038]

[0039]

ment al devel opnent and/or conditions in an animal or
huran deY¢lepiprizad/or comlitigrsin b abimal ef fedn, VEheasi@sat
means that anount of such a substance that produces

sone déwrapedtitatiyadffeotiveynsent feafsiBatanRiunfof K59 Qﬁ&lta‘ice that
benefit/risk ratio applicable to any treatnent. The

t her apesducesdome ®fsfretlocMer @Wéﬂifg PhecSHG ea&?@%oggegn%ﬁt/ﬁsk

wi Il vary dependi ng upon the subject an
condi tatR PG ernejaht and..age. of the
ubj cer 0 SEREC o 8 R TP e AR iy stpant of suh

manne .l stration and the |ike, i ch can_ . _
read: PubsRa By BB endn wbischind deswe porditianrhsing
art. Erootsg] The term"treating"” is art-recogni zed and

r ef er §985%¢he Wﬁ'g%ﬁik%,n e1of the syhisrt, eaeverty af theatissasenmvadition,
synptgm of any condition or disease. [0038] The parent
nebi vBiegRansshpiadministiation andgheitike, oviii detandeaitlytoaleici@med by
can be synthesized by one skilled in the art follow ng

t he nenhoiimdidesgcskilbacthe agt. f or exanple, U S. Pat. Nos.
4,654, 362, 5,759,580, 6,075,046, 6,545,040 and in EP O
145 067, EP 0 334 429, and in WD 95/22325 and WO

96/ 1998 terd&mrehttiFredareiecdbnizedand 2had 1) cuBgL s Weﬁgg 6):
355-360 (1990); Chandrasekhar, S. et al., Tetrahedron,

56( 34lnel 3 o] SRt | lase, -

Chr omat ogr amg6§A. , S729: 3 1@@5@‘8’3@?{6“{%%3%8?§§u osure

of eagh of whi E{} falie i ncorporated by reference herein

in t hel$PEFLNeRVoLol perpnamdard iy ielreuronidatrst etabolites can be

met abolites may also be prepared by the synthetic

pr ocetthesizedbineang skiltsdgorties &t foileatg the snethicels desdibedrag for

in solvents appropriate to the reagents, and materials

used eamply)illaliae Ny 4654,362,B1E50058086,0951844)% 348,040 and in EP
0145 067, EP 0 334 429, and in WO 95/22325 and WO 96/ 19987; Van
Lommen et al., J. Pharm. Belg., 45(6): 355-360 (1990); Chandrasekhar, S. et
al., Tetrahedron, 56(34): 6339-6344 (2000); and Kendrick et al., J.
Chromatogram. A., 729: 341-354 (1996); the disclosure of each of which are

incorporated by reference herein in their entirety.

The glucuronidated metabolites may also be prepared by the synthetic
procedures found in Figure 5. Reactions are performed in solvents appropriate
to the reagents, and materials used are suitable for the transformations being
effected. It is understood by one skilled in the art of organic synthesis that the
functionality present in the molecule must be consistent with the chemical

transformation proposed. This will, on occasion, necessitate judgment by the
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effected. It is understood by one skilled in the art
of organic synthesis that the functionality present in

W baessd7ecul e nust be consistent with the chenmP@CHIUS2006/003253

[0040]

transformation proposed. This will, on occasion,

neces sticatis aj teihererder by synftesic sRpS, ipséte@met @oﬁﬂ%ﬁe@{ﬂgf and

of synthetic steps, protecting groups required, " ant ’

depr oldepioteatlon B81tdifiorRISubsfRRs loh (RN 2iRP R R ALY h'O
sone” of

materials may be i nconpatible wt

reacti It e in sone of the nmethods
descr ?%gg'fp%g@tekﬂg t %ﬁ]ea%%%gr%ti%ocg Bgfﬁﬂas ?ﬂ%‘iﬁ@emesof the
conpat,| it h,t reaction condjtions wll be

r eadi F‘%xek&g"giﬁ\a@FseCﬁ‘Pe&g’ubﬁger%Wﬁ|%hq apf gubstituentsieempeidble fwith

sul fur, and oxyge rotectin roups is known in the

art f Eh’e fﬁ?%@éi/?gpﬁégmwm be&‘ﬁgﬂigﬂ &chl@nt tgroneskillad & the tirt, The
undesirabl e reactions during a synthetic procedure and
many $%ctf spiot anctaxygeyproteptingpeuinivdmowa if the aft fobprotecting
G eene and P. GM Wits, Protective Goups in Oganic

Sy nt htsolsind twohoMirbes a&aﬁ%@deﬁﬁﬂe@é&ioﬁ% ﬁlgrc:ﬁg a Whitdte

is incorporated herein in its entirety.

| . . . N ]
o o B P koo o RN Bl 0. Weene and
th t i - t.oxi id_addi ti | t

for ey by Y Qi PRGBS GHse B (na B SipdBfes, LG Wi & Sons,

: : i c. aci ds, h as. hydrohal i i d,
00, HBR S (1R s SRS Rirefvie ockdrotand

sulfuric acid, nitric acid, phosphoric acid and the

l'i ke;~Or ,organi.c acids, ..such as,, for exanple, acetic,

or opan® %l?c‘ﬁ%%tﬁ@ H@&?’PEES 2YRRASIGDypResiiRsrand cconsequently, they
2- oxopr opanoi ¢, ethanedi oi c, propanedi oic,

but a8 b eonventsd to.their theeapieutica]ly @&l vehdpetbricadidaiddition salt
2- hydr oxybut anedi oi ¢, 2, 3-di hydr oxybut anedi oi c, 2-

hydr drymsbpireatmentpaitie appropriatdaoiys, sach Aefonaranpl| @6icanic

et hanesul foni ¢, benzenesul f oni c,

4- etdeidsheen @nhgdrohaiv did, 6 ¥ChRREAHARES EdBEdmic 2nd the like,

and sulfuric acid, nitric acid, phosphoric acid and the like; or organic acids,
such as, for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic,
2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic,
(E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2-
hydroxy-1,2,3-propane-tricarboxylic, methanesulfonic, ethanesulfonic,
benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic, 2-

hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely,

the salt form can be converted by treatment with alkali into the free base form.
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hydr oxybenzoi ¢, 4-am no-2- hydroxybenzoic and the |ike
acids. Conversely, the salt formcan be converted by

woe@answst with alkali into the free base for mP@¥/US2006/003253

G ucuroni dat ed Nebi vol ol Metabolites [0041]

G ucuronidation is a pathway that the body utilizes to
ren1 ebiviolpl Mbitalioditeyor e hydr ophilic and nore

easily elimnated fromthe body. Typically,

0041 L = o .
[0041] gl ucuGinhdaditdation is a hihkiag echt B Hoia? uﬁggéé t8 hale £ Xenqbiotic

[0042]

detoxification step. There are only ew I ns

V\A,] . . H 1 t 1
AL A AR BT

i nclu Ldation.of.ezetim ke, norphine and

reti ng?%‘g%l%‘%% ngciatl&a Elsc‘ﬁﬂl’&ﬁﬁ%%glefq’éﬁdb’ as Augtoxificatipmstep.

I nst aﬁxge V\,herlg gl ucuroni dation does not produce an

i nact i Y&CEFC (MUY P de% instangercuherq glicwiebidatibmproduces a positive

gl ucuroni des of the present invention are capabl e of

r el eaBi4itnangiogicali antive mpasiesi Bidatxaumiles ineldds slabirahidation of
cells. Figures 1-3 depict nebivol ol glucuronide

conce¢retiatibed morghise andartingitls ONebivé16] SluirbAifePBi1Nko this rare
rel eased. Nebivol ol gl ucuronide netabolites are al so

t houginttahes Whete Liv@lroaflafbi Ho@od ﬁf&ﬁﬁ%@é}pin SN ttm!i«{: lto'y d

peroxi dation. Since these conpounds have the capac

ey R, LT B 5 SR B

they may have adde

such | Res.. chraoni.c..shokers, African-Arericans |

and p%%ﬁﬁgggﬁ #éf?ﬁ hng afirumlléi?ig?’?fpd‘f@@@i}ﬁ% d'igures 1-3 depict

gl ucuregni ted nebjvol ol metabolites may be used for

the t1°8ROHESUCHIRST COBPFSHOR Bersws aneennd pEuitticoride being

di seases agssoci ated with endothelial dysfunction.

Thes delgassdr dtebivoial glusgeonidaumetabaitesatre hisoritioaght o function as

hypertensi on, coronary artery disease, congestive

hear tanfigixfidants, andpresenhhiéyio petoridagvs - Since these compounds have the
capacity to increase endothelial nitric oxide concentrations, they may have
added benefits in special populations such as diabetics, chronic smokers,

African-Americans and people suffering from obesity.

The glucuronidated nebivolol metabolites may be used for the treatment
and/or prevention of cardiovascular diseases associated with endothelial
dysfunction. These disorders include, but are not limited to hypertension,
coronary artery disease, congestive heart failure, and atherosclerosis.
Glucuronidated nebivolol metabolites could be used as a mono-therapy to treat
or prevent the aforementioned disorders or in combination with other

appropriate pharmaceutical agents either in the same dosage form/product or
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QG ucuroni dat ed nebi vol ol netabolites could be used as

a nono-therapy to treat or prevent the aforenenti oned
wa@le@ensBsss or i n conbination with other appropPCHUS2006/003253

pharmaceutical agents either in the same dosage

f or m sPBARitantly eomimstetedas bepartoriiosags forme/pasiusRRAkdgRately

dosage forns/products to adequately treat/prevent the

af or erteat/proven tith AforetiRhBondibaderdhe parent nebi vol ol

conmpound and its netabolites can be gl ucuronidated

t hrough one or nore sites such as oxygen sites (via

[0043] hy dr o}k paRAcesEvilb] itsh | :
nebi vol oIp net abol i t?sa)ncl)jf()[l?(ﬁiégd ]itsnlggtﬁtg(lglgﬁy%a%ryg%%ﬁ%g ?né‘éﬁted

di f f j j ] d th
the | nooeg fORiahaiiSuch s biebl oS (RtRRm ol ondetpion

the pure diastereoners and m xtures thereof. The

struc net abol.i t re follows: |

(00441 & pod b Bl Blopl b TEb Bt bolts of Bssbpomionianist s e
pr esegtf [ %nti on features conpositions conprising a
nebi vEtFeRtdtasiseromess. dhis tabenaderstoph thabthednveation emvisions and
agent, for instance, a cardiovascul ar agent. The
ampunincBideg géthingisy sepps/ths puteatiasigyeotherd nad arittuies thed@f, The
conposi tionsmay vary dependi ng on a nunber of
var i afretursuicfthamesahelitepmiegitfoll@ander, and heal th
rel ated i ssues. In general, the dosage of the
cardi ovascul ar agents will generally be in the range
of about 0.01 ng to about 10 g per kg body weight,
specifically in the range of about 1 ng to about 0.1 g
per| kdMetapplde imiee Specifical ly iBmdche range of abolit
100 ng tea-w@mout 10 ng per Kg. wucgnmher emodient ,
t he dedietitoladfllgebilvol ol in ghe:composlfions of the

pr eseAD-glppeniddlon [may He SnyWherertr 8m'a 0.125 ny
to|about 40 ny. Men i er cardiov Lagent is
an (ayes=.y Hhe—areurt—eft—t-he-ACE-nhibitor| may

W
be | arveshebe: L5pH.0.5 g to gt}ao ue 80 ggg Wien the ot her

R N A (0]
glucuronide s H*\/S\()@\
F F

(d-Nebivolol-11°-0-4- ons b L e
D-glucuronide RN TR
F F
G-UDd -
(I-Nebivolol-11’-O- 0w R Iy
B-D-glucuronide g ot
F F
Compositions Comprising Nebivolol
[0045] In part, the present invention features compositions comprising a nebivolol

metabolite and at least one other active agent, for instance, a cardiovascular

agent. The amount of each cardiovascular agent present in the compositions
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cardi ovascul ar agent is an ARB, the anount of ARB may
be anywhere from about 1ng to about 1200 ng. The

w@prwan$37ed t he ot her cardi ovascul ar agent wi | | PABEPS20d6/003253

[0046]

in part on the particular cardiovascul ar agent used.

| n addidyivany depeAdingionhidintber 6f wrdbRRESch a@cage,_twagﬁt! gender, and
cardi ovascul ar agents include, but are not Timted to
adr engedlitlreRh KRS [AHhBRE M i
pheochr onogyt%rcrla, eanti angﬁ%ﬁgg gogsggfgtﬁgg%rgggg%ﬁaﬁ%g@gmu
anti pl nt J,co ants .
ant i B LT PpeBBF LERRONN B ot 1 eimey Sebeficxcitt
antiinfl tory agents,, calcium channel bl ockers,

CETP FB%WXF%%‘? Sfiah?ﬁft}il%goff)& o & bapet g, gndmere
inhibitors, diuretics, endothelin receptor _

ant agé&pficsfically ipbeaanss of benst18 agitoyabhavit § 8 mxg per kgt fromiather
agents, rennin inhibitors, vasodilators, vasopressors,
AGE crabsdiimeit, itheemh@ms of aebiericld tigl ongryitiohs ofthe present
end- product crosslink breakers, such as al agebrium

see UfRefitictbiaBbOhnyvetivge A6 dbotit B 1 DRg itd) bt 406, When the
(advanced gl ycosyl ati on endproduct formation

| nhi bbineF SardPVERURS aRinPRIGU BE thiﬁ?d'r%g\éﬁl%gﬁjtj FhlHERt S

falling within these general categories ar

exe fofals L NQ<" ietensin | nvertin
ey me R pth ety o DS PR SR, R RE b
Ant agoni,st s RB 's)" 7] "Angiotensin Il receptor
ant ag gy §Sczlﬁﬁ%g@? 2S‘a‘ar“[e‘%ggn‘J;_IJ‘S l?rﬁ’d’gnW‘ﬁ mﬁyaefaéwﬁwetﬁ?m
the activity of angiotensin Il by binding to

angi ot il 74 1o abeulelA08mae. aHep amemt pEibemghepicandiqvaseular agent
activity. Angiotensin | and angiotensin Il are

synt hedli depgn@yn pdreorethepaxricutar cadiovasontr ap@n sibed.

pat hway. The synthetic process is initiated when the

enzyme renin acts on angiotensinogen, a pseudogl obulin
i n bl bodidpticmstos CE mhjbitockerl ARBs,ddd@ipasltdattiiovascular agents

angiotensin |. Angiotensin | is converted
include, but are not limited to adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antianginal agents, antiarrhythmics, antiplatelet
agents, anticoagulants, antihypertensives, antilipemic agents, antidiabetics,
antiinflammatory agents, calcium channel blockers, CETP inhibitors, COX-2
inhibitors, direct thrombin inhibitors, diuretics, endothelin receptor
antagonists, HMG Co-A reductase inhibitors, inotropic agents, rennin
inhibitors, vasodilators, vasopressors, AGE crosslink breakers (advanced
glycosylation end-product crosslink breakers, such as alagebrium, see USP
6,458,819), and AGE formation inhibitors (advanced glycosylation end-

product formation inhibitors, such as pimagedine). Cardiovascular agents

falling within these general categories are exemplified by the following:
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by angi otensin converting enzyne (ACE) to angi otensin

Il (angiotensin-[I1-8] octapeptide). The latter is an
W@ei06M83780 essor substance whi ch has been i npl i PEL/E/2086003253

a causative agent in several forns of hypertension in

“Angioteasin § CHnVBWNRIENA NS RRCESS a1 AhgiotWRIY %ec&ﬁ%@:lta%\éuﬁts

Angiotensin Il receptor antagonists (ARB' S) are
(4RB’synown and incl ude peptide conpounds and non-peptide
conmpounds. Most angiotensin |1 receptor ant agoni sts

are sllghtly nodi fi ed congeners in which agoni st

[0047] act i vi“Apgioenaint & rasepteriatiyganésd” (AR BEs) readonfoendd whioh ile:fere
in position 8 with some other amino acid; stability

can bevigrthaneaBatydy afEibRhsih Qm}aﬁﬁ&ﬁf@tté alt @ttens?ﬁ ‘H"i‘ecegtors and

degeneration in vivo. [0049 Exanpl'es of angiotensin

Ir eﬁﬁ&‘f&ing@%l@ﬁ?é‘dtﬁﬁtg g&ﬁl(n fﬁld%éﬁ'&%ﬁfg‘ Il are synthesized

ol mesartan; peptidic

rel at ubstltuted Uus. ..
et f@&&%%gﬁ%&f%? AP AT258 00 (B e
i ncl udi,ng _2- N- but 4-chl oro-1-( 2- chI or obenzi | e)

| i o PR . B e tion SaoiebRp P, tpseugoglobuln in blood
Pharmacol . Exp. Ther. 247(1), 1-7 (1988));

4,5, 6p},asm@,ttp @ngyp@theydepmeg’ad@anglotensml Ang10tens1n Iis converted
[4 5-c] pyri di ne-6-carboxylic acid and

anal obdengiotensiv esnvetting enPame (AGE) & 8ibfotdH) IT (angiotensin-[1-8]
N2-tetrazol e beta-glucuronide analogs (U S. Pat. No.

5, 0850&8Rpride T ldttet BAnpyfiveresor ASRAZES REich BR¢been
tryazoles (U.S. Pat. No. 5,081,127); phenol and

het
Pgt er ﬁﬁbp’liﬂgteg 7ag %gc%%ﬁhbc?! ﬁ]g%gggl?% vés e%nﬁs of %féﬂéﬂl&?m(%&s

(o o Mgyt %éb? Bapt654) . ant 1 bod eb 1 e

anglotenS|n Il (e.g., US Pat. No. 4,302,386); and

[0048] ;rjzlst( %4{1%&0@] rt ﬁfaegg%tpﬂ%%g%%?sts (ﬁ{b a)Sarg I\&%ﬂ?m% wn anEl hr}/clude

peptide compounds and non-peptide compounds. Most angiotensin I receptor

antagonists are slightly modified congeners in which agonist activity is
attenuated by replacement of phenylalanine in position 8 with some other
amino acid; stability can be enhanced by other replacements that slow

degeneration in vivo.

[0049] Examples of angiotensin II receptor antagonists include: telmisartan;
olmesartan; peptidic compounds (e.g., saralasin and related analogs); N-
substituted imidazole-2-one (U.S. Pat. No. 5,087,634); imidazole acetate -
derivatives including 2-N-butyl-4-chloro-1-(2-chlorobenzile) imidazole-5-
acetic acid (see Long et al., J. Pharmacol. Exp. Ther. 247(1), 1-7 (1988));

4,5,6,7-tetrahydro-1H-imidazo [4,5-c]pyridine-6-carboxylic acid and analog
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(e.g., EP 253,310, Jan. 20, 1988); ES8891
( N-nor phol i noacetyl - (-1-napht hyl )- L-al anyl - (4,

wo bioangd7gd ) - L- al anyl (35, PCT/US2006/003253

[0050]

45) - 4- am no- 3- hydr oxy- 5-cycl o~

hexapetetisutoies {TLSh 2xty Nad. 46,468y QettBRAWa-glubstonide analogs
Tokyo, Japan); SKFI 08566

L A Y R
R AU T S R e N

o A s G e b il
e T Ty oS e 1

val sart7dR,68¢); hetibodiRBso magioteasih dbtd. /U SdPatSNO g4, SOBREEY £hd
assayi ng techni ques known to one of ordinary skill in

t he antalkyl Anjiiagdle B6mPoGs Y&t dsHpRATMIBthyl MSituted iﬁ’ﬁhalzoles
enzyme whi ch catal yzes the conversi on of "angi otensin

to anai ot . . L " o acid _
and Ao Euar roge pireb e ?%@%@?%@,ﬁé&%ﬁ%mﬁ%@?& Cmaphthy)
tri- ] i-bodi 0 i intervene in

the PSE%I%@%E‘&?E]?@%EM@%@Z#M%—Fﬁ%f%.- ghesie>csbi
ctivity of Al er eby. reduci ng or elimnating e

F or PRk BEh TN ShAkS Sagostie it piyo- om;

i nhi biit ors have been used nedically totreat L

hyper S8H$P%196 (Evipfiac?-[3rbutiibhr(earbeny pheayl) method) Wil-dinidazole-5-
infarction and renal disease. C asses of conpounds
knowny{methylanele?-thiopheng@Bpanoin duid, Snsithi Klihe/Beecham

acyl mercapt o and nercapt oal kanoyl prolines such as

capt oPhdrinadtiSals . ); LGartad (DOP75TAIK 981 DRPHRINIBF k!
(U.S. Pat. No. 4,316,906), carboxyal kyl di peptides

such PBarBRhARAI (torﬁ}%én??\;blf)eﬁ{ikiMR(ﬁlQ%?@Q?g.%ofﬁnan LaRoche A
lisinopril (U S Pat. .
G); A.sub.2 agonists (Marion Merrill Dow) and certain non-peptide
heterocycles (G. D. Searle and Company). Other non-limiting examples of

ARBs include candesartan, eprosartan, irbesartan, losartan, and valsartan.

Other ARBs may be identified using standard assaying techniques known to

one of ordinary skill in the art.

“Angiotensin converting enzyme” (ACE) is an enzyme which catalyzes the
conversion of angiotensin I to angiotensin II. ACE inhibitors include amino
acids and derivatives thereof, peptides, including di- and tri-peptides and
antibodies to ACE which intervene in the renin-angiotensin system by
inhibiting the activity of ACE thereby reducing or eliminating the formation of
pressor substance angiotensin II. ACE inhibitors have been used medically to
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4,374,829), quinapril (U S. Pat. No. 4,344,949),
rampril (U S. Pat. No. 4,587,258), and perindopril

W@ hogosPst . No. 4,508, 729), carboxyal kyl di pepp¢TE€S2006/003253

m mcs such as cilazapril (U S. Pat. No. 4,512,924)
and bérearkypertensiah, Songative INart f&lx&&,&nﬁ@dﬁidlal infarction and renal
phosphi nyl al kanoyl prolines such as fosinopril (U S

Pat . Misease. 8%absGFcomPOurlds 2R6Rh aPhé hsenPab ACE %’J“bl%’ﬂst include

non-limting exanples of ACE inhibitors i1nc _
e oy Ay BB PRSP R O b o
ori ﬁdrfdé?%%) a‘aﬂsaogoaf” PSP R 4 L i Pltoxyhlkyl dipepides

spirapri ril, trandolapril. Qher classes of
co- actSP‘?}b@sg qnﬁ &J Bhat . 4z Asinonat §7.6BPBcNer s
[0051] Non-lim t| ng exanpl es of adrenergic bl ockers,
bot h #374182%-qathapnk(lyB cPbl N lded4et, 949N atmipail (U'S. pseetlo| n
t he conpositions of the present invention include

Bet a- d¢hsgs8Yiand pedeidbal ((NEOR4ENRS, 4,508 w@? capd&(yélkﬂ dipéptide

linited to, atenolol, acebutolol, ai pr enol ol

bef ungliglics ek 8xQl2h nlk{UrB g’éﬁg\fy 59?@%& e{nl(albienazepnl (U.S. Pat.

celiprolol, hedroxal oI |
I b I t
vobuaolho g éﬁ%}aﬂf?ﬁ%?%ﬂ% st P HAGIE (U-S. Pat. No.

ol
pro g;g%g%%; gp& i ofgam R %ggh.“lggﬂaggwgl&f&%c.a inhibitors
tri mepr?nol yohi mbj ne, aé@qe | - di met hyl et hyl ) -
ani noitsl Wd@‘&)@&%@%é’@%ﬁi ta. ahaepiile hervaemstn¢aptaprib@eronapril,
| - butyl am no-3- (2, 5- di chl orophenoxy) - 2- pr opanol ,
1- i sopHazeptiladrlapriBefalatd- enytaprifat, dwhwmﬂhﬁn&eqﬁﬂylislrrd@ﬁno
Xy) - 2-propanol, 3-isopropylam no-1-(7
met hybemdﬁpnlﬁ}qyﬂn@ﬁﬁ]), ranipHl, @zﬁﬁipnlat S 1rapn1 temocapnl trandolapril.
2-(3-t-butyl am no- 2- hydr oxy- propyl t hi o) - 4-
(5-car banoyl - 2-t hi enyl ) t hi azol e

Other clasdeg o ¥slaenes Indikidttié BNoRARILPOXY)

Adrenergic Blockers

[0051]

Non-limiting examples of adrenergic blockers, both - and B-adrenergic
blockers, that may be used in the compositions of the present invention
include Beta-adrenergic receptor blockers include, but are not limited to,
atenolol, acebutolol, alprenolol, befunolol, betaxolol, bunitrolol, carteolol,
celiprolol, hedroxalol, indenolol, labetalol, levobunolol, mepindolol,
methypranol, metindol, metoprolol, metrizoranolol, oxprenolol, pindolol,
propranolol, practolol, sotalolnadolol, tiprenolol, tolamolol, timolol,
bupranolol, penbutolol, trimepranol, yohimbine, 2-(3-(1,1-dimethylethyl)-
amino-2-hydroxypropoxy)-3-pyridenecarbonitrilHCI, 1-butylamino-3-(2,5-

dichlorophenoxy)-2-propanol, 1 -isopropylamino-3-(4-(2-
20



pht hal i de. The above-identified conmpounds can be used
as isoneric mxtures, or in their respective

wO eove/083784 i ng or dextrorotating form PCT/US2006/003253

Adr ener gi cAgoni sts [0052] Non-liniting exanples of
adr eneygbpropglﬁaﬂsiﬂsd)@ethbgbllibn@iy)aﬁﬁro%ﬁﬁf ?—'Ps%??ig lsang?o.t1 .h(g-

agoni sts, that may be used in the conposi

prese %eﬂﬁﬁiﬁ%Qﬁ-h%@oiﬁ@-Hﬂﬁl&d‘f—@g%%&lﬁgﬁ%?@g{iﬁgsgr?pylﬂﬁo) -4-

al buterol”, am dephri nel, aplrac t | DLt
' . ro oni di ne,
(t:) Iu g I S:(%égljlglg%lgﬁg%"pg%qe}@%ﬁgzo‘i%%&%ﬁ'ziﬁ‘f’%’rﬁ "g'ea deno P ani ne,
L dj . di fri ' t hedri ne, dipi rin
dopex R BRI BISREYAP U o T e B o entiBed ceppWls can be used as

et hyl nor epi nephrine, fenoterol, fenoxazoline, .

f or noiSOMSTIC Ny RIeeh ahia thejteespestivayotatgtingoe dextraretating form.
hydr oxyanphet am ne, i bopam ne, indanazoli ne,

i soet hari ne, isonetheptene, isoproterenol, mabuterol,

Adrenergicotgonisés m ne, met apr ot erenol, netaram nol ,

[0052]

nmeti zol i ne, nethoxam ne, nethyl ge;(aneiam' ne, i

met ho enarm ne 1 dodri ne, .nodaf i ni noxaonj di ne, |
naphas SRR Simmelie r i etsi6 peaes bplfecr a5edbiparEic

oct opam ne, oxyfedrine, oxymetazoline, phenylephrine

hy dr o8Nt deat maydeyised tiihe eorapositéonts pi fheqiteseni ideention include
phenyl propyl met hyl am ne, phol edri ne, pirbuterol

pr enakdrefinl, adpnelvas.ailmiterop mopddpheing dptacknidiie bitkidrol,
pseudoephedrine, reproterol, rilnmenidine, rimterol,

ri t odbudrelaziag)| oaEudrol, cleBButbRl, RIANidinS XIRPRAAIRR, clonidine,
tali pexole, terbutaline, tetrahydrozoline,

{1 aneeydliiftanfid WBARatdife, diofh @AY dilbto sLHABIROREREA]®:

tul obuterol, tymazoline, ‘tyram n€, Xxanotef

KL ORbA%EL, Moo Al el 58 diRbARL CARHALC"
ethylnorepinephrine, fenoterol, fenoxazoline, formoterol, guanabenz,
guanfacine, hexoprenaline, hydroxyamphetamine, ibopamine, indanazoline,
isoetharine, isometheptene, isoproterenol, mabuterol, mephentermine,
metaproterenol, metaraminol, metizoline, methoxamine, methylhexaneamine,
methoxyphenamine, midodrine, modafinil, moxonidine, naphazoline,
norepinephrine norfenefrine, octodrine, octopamine, oxyfedrine,
oxymetazoline, phenylephrine hydrochloride, phenylpropanolamine
hydrochloride, phenylpropylmethylamine, pholedrine, pirbuterol prenalterol,
procaterol, propylhexedrine, protokylol, pseudoephedrine, reproterol,
rilmenidine, rimiterol, ritodrine, salmeterol, solterenol, synephrine, talipexole,
terbutaline, tetrahydrozoline, tiamenidine, tramazoline, tretoquinol,
tuaminoheptane, tulobuterol, tymazoline, tyramine, xamoterol,

xylometazoline, and mixtures thereof.
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[0053] Include but are not limted to
chenot her apeutics. Antiangi nal agents [0054] |nclude

whedeasssnot |imted to am odi pi ne besyl ate, aPdDUSPO6I@3253
. mal eate, betaxol ol hydrochl oride, bevant ool ol
Agents fordhectfirombeigombut opr ozi ne hydrochl oride, carvedilol,

[0053]

ci nepazet nal eate, netoprolol succinate, nolsidom ne,
nonat epi | mal eate, nitrates (including but not |imted
to gl yBerds buterenqtlimited tesThemothereprytips er i n,

Nitro-Bid), isosorbide-5-nmononitrate (5-1SMN\, |snp),
anyl nitrate and nicorandil (lcorel)), primdolol,

Antiangingd ey ne hydr ochl ori de, tosifen, verapani |

hydrochl oride). Antiarrhythm cs [0055] Non-limting

0050 52D S8 e R bl

acebu%olol, acecai ni de, adenosine, ajnaline,

al pr eR6iagplol hydrechlotidee bevaniolol wdrochlapide, iuitapeozine hydrochloride,
aprotinolol, atenolol, azinmlide, bevantolol,

bi di s&aVedilolrineppiétumaléats mheaomrolobsiwsinatepnol sdungihe) Mbnatepil
bunaftine, bunitrolol, bupranolol, butidrine

hydr oatuleats, ditratdsu(trehei Bie noCBREEHI dy@e) drinitafedcahng! .
carteolol, cifenline, cloranolol, disopyram de,

dof et iltiodBice/NAWLBLIIR), i&ROMERL5-nlohEGRERY ¢ )
hydroquf%?&ine, RTE ey indecé%ﬁ@'é%(?ﬁ M po), amyl

| prat QR goley | .docal: orajm.ne, Lorcai.nide,
nmeobe n?’%n e@d?é%{&g@l gJédrglﬁpb ?#@?%kﬂer,a%éfgggi? BP"B{ f:l(ﬁonde, % sifen,
ni fenggl ol ,..oxprenol.ql,, penbutolol, pentisom de,

pi | si ?grf‘%aﬁ%%gy‘gﬁ"ﬁtg%@?); pi rmenol , practol ol ,

praj mal i ne, procai nam de hydrochl ori de, pronethal ol,

Aml.arr@rg%af enone, propranol ol, pyrinoline, quinidine,

[0055]

£91i de, sotalol, talinolol, tilisolol, tinolol,
tocai ni de, verapanm |, viquidil, xibenolol,
Non-limiting examples of antiarthythmics that may be used in the
compositions of the present invention include acebutolol, acecainide,
adenosine, ajmaline, alprenolol, amiodarone, amoproxan, aprindine,
aprotinolol, atenolol, azimilide, bevantolol, bidisomide, bretylium tosylate,
bucumolol, butetolol, bunaftine, bunitrolol, bupranolol, butidrine
hydrochloride, butobendine, capobenic acid, carazolol, carteolol, cifenline,
cloranolol, disopyramide, dofetilide, encainide, esmolol, flecainide,
hydroquinidine, ibutilide, indecainide, indenolol, ipratropium bromide,
lidocaine, lorajmine, lorcainide, meobentine, mexiletine, moricizine,
nadoxolol, nifenaolol, oxprenolol, penbutolol, pentisomide, pilsicainide,

pindolol, pirmenol, practolol, prajmaline, procainamide hydrochloride,

pronethalol, propafenone, propranolol, pyrinoline, quinidine, sematilide,
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and m xtures thereof. Antiplatelet Agents [0056]
Non-1imting exanples of antiplatelet agents that may

wheood®exfso n t he conpositions of the present i nRENUSNG/003253
i ncl ude cl opi dogrel, dipyridanole, abciximb, and

ti cl opotdlohealindiol] gl b, [ dle, AMbtabara R 2¢ikhiAN! xibenolol,
agents are agents which inhibit the coagul ation

pat hwayd BixthFfRAgdrédfg negativel y upon the production,
deposition, cleavage and/or activation of factors

essential in the formati on of a bl ood cl ot.

Antinl abbgfk ting exanpl es of anticoagulants (i.e.
P a%%gé%%ﬂg%i on-rel ated therapy) that maybe used in the

conpositions of the present invention include

[0056] Aggr e tox;lindiging lek amplésmo Cattipl afilét uiaits thafia¥ be Ased in the
Coumadi n, Fragm n, Heparin Sodium Lovenox, Mephyton,

M rad . Dl Lalid o

e S T R S S
t Shyd; de. R k:nggen (to plasmn via

agent g,d; B %}d t%c?éﬁzgﬂ?.g

i nteractions i krein, kininogens, Factors
XI'l, Xilla, plasmnogen proactivator, and tissue
: i nogen activator[TPA]) Streptokinase; Urokinase:
Anncoa%@?g]yl ated Pl asm nogen- Strept oki nase Acti vat or
Conpl ex; Pro-Urokinase; (Pro-UK); rTPA (alteplase or

[0057] act | vAsR;coagulanaLess HRGRsRE %Mﬂihhibﬁ&&-é%gugé@&%tméﬁy

Em nase; Streptase Anagrelide Hydrochlori

0 v, T L S SO AR il

S0 R IR R o B SPEHL Nt
exampies of anticoagulants (i.e. coagulation-related therapy) that may be used
in the compositions of the present invention include Aggrenox, Agrylin,
Amicar, Anturane, Arixtra, Coumadin, Fragmin, Heparin Sodium, Lovenox,
Mephyton, Miradon, Persantine, Plavix, Pletal, Ticlid, Trental, Warfarin.
Other “anti-coagulant” and/or “fibrinolytic” agents include Plasminogen (to
plasmin via interactions of prekallikrein, kininogens, Factors XII, XIlIa,
plasminogen proactivator, and tissue plasminogen activator] TPA])
Streptokinase; Urokinase: Anisoylated Plasminogen-Streptokinase Activator
Complex; Pro-Urokinase; (Pro-UK); rTPA (alteplase or activase; r denotes
recombinant); rPro-UK; Abbokinase; Eminase; Streptase Anagrelide
Hydrochloride; Bivalirudin; Dalteparin Sodium; Danaparoid Sodium;
Dazoxiben Hydrochloride; Efegatran Sulfate; Enoxaparin Sodium; Ifetroban;

Ifetroban Sodium; Tinzaparin Sodium,; reteplase; Trifenagrel; Warfarin;

Dextrans.
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Dextrans.[0058] Still other anti-coagul ant agents
i nclude, but are not limted to, Ancrod; Anticoagul ant

w@raosmsE8Dext r ose Sol ution; Anticoagul ant Ci treCEUS2006/003253

Phosphat e Dextrose Adeni ne Sol ution; Anticoagul ant

[0058] Gi t r atSéilIRitherpintitoea Pt ragarets Holudt;) i areAnt liatrg W, Mdcrod;

Heparin Sol ution; Anticoagulant Sodium Citrate

Sol ut iafticoAnlen Tiirdte DRAtrbH SIRIRE Mﬂgéa%ulagfle @ﬁa{%ﬂ’lﬁ@ﬁiate
par |

Dal t epari n Sodi um Desirudin; D cumarol;

the PRy orfodele Hephiafirt A ares frt Sahm Citate

nor mal, physi ol ogi cal roles (i.e., their nornal ) .
funct i38ﬁ5t%npgéfégﬁl§% Sodir@; Rbiahmdin; Brampgnidiens; Daltepaniofodium;
of physi ol ogi cal processes such as adhesion, for

ex anp%@,snrwbnbla:cpmaml; Bengrindraldeh) HeparineSudiumelsyapolate Sodium;
aggregation, for exanple, for the purpose of formng a

bl 0od Nelffaynosta Mesykate RbenmbcduamhoThzapieih Stlighow h

factors (e.g., platelet-derived growth factor (PDGF))

and pl atel et granul ar conponents. One subcategory of

[0059] pl at elmtibitats of platelst flickbh fcgaiits tHab hpit e 3bity of mature

[0060]

pl at el et aggregati on whi ch are conpounds whi ch reduce

or habfatdl&§ tArforiahQf ndtndl ghfstio“lo%ig qﬁ%? Glceg’l eir normal

physically with thensel ves or" wt %lt ar and

non-c r { her recl udi n he , .

abi | | @y‘kg?‘%l’%‘)%?g F%?“O?“&alﬁ%‘r%%gg{x? ﬁ}%ﬂ‘ﬂﬂgﬁ’r "?6%%%?10@‘;&1

Exanpl es of usEf ul i nhi b%ot ors (if pl atel et function .

i ncl uBEPCRITES 8 2haihesion; 1or gxqreple.dg gellylweand poamelpiagentities,

(if given at doses exceeding 10 ng/day), anipaml,

ar gat PeBagRtonsior example fopihd oyrmese otfpehmeahjerhdet, and release

i nhibitors such as nonsteroidal anti-inflanmmtory

dr ugsoffadtorsweick g iostth Cactasrogi el ateRt-i2@0ll7growth factor (PDGE))
and platelet granular components. One subcategory of platelet function
inhibitors are inhibitors of platelet aggregation which are compounds which
reduce or halt the ability of platelets to associate physically with themselves or

with other cellular and non-cellular components, thereby precluding the ability

of a platelet to form a thrombus.

Examples of useful inhibitors of platelet function include but are not limited to
acadesine, anagrelide (if given at doses exceeding 10 mg/day), anipamil,
argatroban, aspirin, clopidogrel, cyclooxygenase inhibitors such as
nonsteroidal anti-inflammatory drugs and the synthetic compound FR-122047,
danaparoid sodium, dazoxiben hydrochloride, diadenosine 5°,5°”-P1,P4-

tetraphosphate (Ap4A) analogs, difibrotide, dilazep dihydrochloride, 1,2- and
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danaparoi d sodi um dazoxi ben hydrochl ori de,
di adenosine 5,5 "-Pl,P4- tetraphosphate (Ap4A)

wae@bospsso di fi brotide, dilazep dihydrochl ori dePCT/pg2006/003253
. andl, 3-glyceryl dinitrate, dipyridanole, dopan ne and

3- et Hodeglypemirilingtrate; idagaidemoles 8 atiifs aRMKRERY Bramine,

sodi um gl ucagon, glycoprotein I'lb/I1la antago

; ' ' g f b
Sod R FIEES e RS B A
romnon TRGPBS BB AT B, o s

l'am fl.ban, Lifarizine, nplsidomne, nifedipine, .
oxagr &1°Brosh IJF*EQ,’I%{CQFQP%A%W@bﬁ%ﬁé}nmhsd fester, isosorbide-5-
antagoni sts such as | exipafant, prostacyclin (PG ),

pyr az DML, itaziarsl, ketankexineend BNelBHY7G, [aimifiban, lifarizine,
abci xi mab), sul finpyrazone, synthetic conpounds

BN- 50 7@ilsid@hins 201 &Hipifd/-o4d grdlate P 65 ] PlateftaddhtinSehclor
KB- 2796, KBT- 3022, KC-404, KF-4939, OP-41483,

o e s L papi it S aftin IROLS pyrazines, pyvidinol
R A T A -
i e .
ot hoaBe R abd RS A0 A s RR 08 55 By B2 ana 2k

glycoprotein Ilb/llla as well as those disclosed in

U. S 74, {id5, B tetupthignztane ahd, Santetrathinooteon 2.3-doxids, 2,4, 5-
Cl opi dogrel; Sulfinpyrazone; Aspirin; D pyridanole;

d of i bithirbexaRy,rtheliphgllin€arentoxifyline AGFGmKIxdsagathromboxane
Anti serotonin drugs; Caffeine; Theophylline

Pent oxgitlydtsic itiibilére bddi dipetanfiat by REstauas] tthﬁépi[iﬁ)ig,ﬁtir%ieiban,

Non-limting exanples of antihypertensives at may

us ed {rihilifl@nd ticlopidine, trifenagrel, trilinolein, 3-substituted 5,6-bis(4-
methoxyphenyl)-1,2,4-triazines, and antibodies to glycoprotein IIb/IIla as well
as those disclosed in U.S. Pat. No. 5,440,020, and anti-serotonin drugs,
Clopidogrel; Sulfinpyrazone; Aspirin; Dipyridamole; Clofibrate; Pyridinol
Carbamate; PGE; Glucagon; Antiserotonin drugs; Caffeine; Theophylline

Pentoxifylline; Ticlopidine.

Antihypertensives

[0061]

Non-limiting examples of antihypertensives that may be used in the
compositions of the present invention include amlodipine, benidipine,
benazepril, candesartan, captopril, darodipine, diltiazem HCI, diazoxide,
doxazosin HCl, enalapril, eprosartan, losartan mesylate, felodipine,

fenoldopam, fosinopril, guanabenz acetate, irbesartan, isradipine, lisinopril,
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conpositions of the present invention include

anm odi pi ne, beni di pi ne, benazepril, candesartan,
W@ 2pbog3780 , darodi pine, diltiazem HO , di azoxi P&l/US2006/003253
doxazosin HC, enalapril, eprosartan, |osartan

mesy| dhecantydnaide,pinimnxidik midactipiae O s fedimnd, himodipine,

guanabenz acetate, irbesartan, isradipine,

|1 i nomraldipimeceath eybefimith AU shdosin MO HBbCrdibine

ni f edi pi ne, ni nodi pi ne, nlsoldlplne, phénoxybehzant ne’

HC , péazasd ch@élmiwaﬁ, Ei'vlalsaxrtﬁf‘er pi ne, t_er azosin

HC, telmsartan, and val sartan. Antilipem c Agents

[0062] Non-limting exanples of antilipenm c agents
Anﬁhpg,n@tAggﬁM be used in the conpositions of the present

I nvention include acipi nox, alum num nicotinate,

atorvastatin, cholestyram ne resin, colestipol,

pol i dexi.de, . obrate, fluvastatin, genfibrozj],
1006217\ as Sﬁ’{"ﬂﬁnlt%%%%ﬂlﬁ L atiliPps-Agents hag 1A batsed i the i n:

PPARa agoni.st such as fiprates, which include, but are

not | Fﬁ‘%?%sd“% Siforpespbtnaentiondnelndeacipimoixy alfinkmat gicotinate,

ciprofibrate, bezafibrate, clinofibrate, ronifibrate,

t heof RigFestatingthotastyramina césih, celestigol alotidaride, beclobrate,

genfibrozil; pravastatin sodium sinfibrate,

si nva$tredsiatin, glémﬁlbrbtiﬂ,dbvasfﬁitiﬁﬂ@bd%ﬁﬁﬂaﬁacid‘iiﬁé%@ﬁhoﬁbrate, niacin;

oxi niacic acid, etiroxate, thyropropic acid, ’

t hyr ORPAR . A8hist #%h 18 EBLASE LN ﬁn@@%&h@%gﬁg Timitedta.

bet a- benzal but yram de, carhiti ne, IOl

cl one xtran,..dextran_sul fate sodium 5, 8,

11 1o SEREELC BhRE SERabis Peabninginofbrald

furazabal,, nmegl utol, i nam de, nytatrienediol,

or ni t1f} ,ratﬁéﬂﬁ‘bé%?'f ﬂ’%bll’r}c fsithetadibrate andgemBleoyil; pravastatin

tetraacet ate, al pha-phenyl butyram de, pirozadil,

pr obutedium.sipEbraie; sistvastelin, niceritrok inidocloagietni¢mhple beial ok

salt), tiadenol, triparanol, xenbucin, and m xtures

t her easid, etiroxate, thyropropic acid, thyroxine, acifran, azacosterol, benfluorex,
beta-benzalbutyramide, carnitine, chondroitin sulfate clomestrone, detaxtran,
dextran sulfate sodium, 5, 8, 11, 14, 17-eicosapentaenoic acid, eritadenine,
furazabol, meglutol, melinamide, mytatrienediol, ornithine, gamma-oryzanol,
pantethine, pentaerythritol tetraacetate, alpha-phenylbutyramide, pirozadil,

probucol, beta-sitosterol, sultosilic acid (piperazine salt), tiadenol, triparanol,

xenbucin, and mixtures thereof,

Antidiabetics

[0063] Non-limiting examples of antidiabetics that may be used in the compositions
of the present invention include biguanides such as buformin, metformin, and
phenformin; hormones such as insulin; sulfonylurea derivatives such as

acetohexamide, 1-butyl-3 -metanilylurea, carbutamide, chlorpropamide,
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Anti di abetics [0063] Non-limting exanples of
antidi abetics that may be used in the conpositions of
W b@6fpsxsent invention include biguanides suchP@BUS2006/003253
buform n, metform n, and phenform n; hornones such as
i nsul i§itboswridesliclazite, démenirids, \etipizides Bli@fidone, glisoxepid,
acet ohexam de, |-butyl-3-netanilylurea, carbufam de,

chi or i vpeidedslyigithiaosla gl jisleolcgblyhéasiige ,g1ﬁ%ih{@pg1%ﬂ§mde,
gl i pi zide, gliquidone, glisoxepid, glyburide,

| y butphbeardimgid i vl di ne,
Gl ol harm g pﬁgﬁﬁgﬁﬂﬁ‘é’?&‘%‘fﬁg@g%ﬂ@?@?‘i& %[E{La%foglf’fsa PPARy
I Lde. ni.st.s: PPARg agoni sts such
B L
gl and troglitazone; and others including
car DOSBAE: e SR dinisscanageiGasym arsloxalate, migliol, and
repaglinide. Antiinflammtory Agents [0064]
Non- | Feeglinde.exanmpl es of antiinflanmatory agents that
may be used in the conpositions of the present
i nvention include Al clofenac; Al clonetasone
Antiinflammeigs geme; Al gest one Acet oni de; Al pha Anyl ase;
Ancti naf al ; Anti nafi de; Anfenac Sodium Am pril ose

i.de: Anakinra; Anj,rolac; Anitrazafen; _
006 o on e TR DR o g lohnsrats hsamstinpod e
. Benzydam ne. Hydrochl ori de; Bronel ai ns; Broperanol e;
Budes gl }tmg P B fPEgsenianygngion dfcdude Aclhofemmonslclometasone
QG iprofen; Cobetasol Propionate; C obetasone
But yr RirEOPionaseiAlgestord Atdternds iplr Apybigt Aicinafal: Amcinafide;
Cor net hasone Acet ate; Cortodoxone; Defl azacort;

Des onfuisnaD8odivinyeiraipaiie HReRHIes R R PAGRIANAL €

D cl of enac Pot assi um Dicl _of enac Sodi um . or asone
Di ac eAwitrazafed; fAgapbslo Ba1 s giq @iso@ilfﬂl;@én%@%a‘c; Benoxaprofen;

Di fl uprednate;
Benzydamine Hydrochloride; Bromelains; Broperamole; Budesonide;
Carprofen; Cicloprofen; Cintazone; Cliprofen; Clobetasol Propionate;
Clobetasone Butyrate; Clopirac; Cloticasone Propionate; Cormethasone
Acetate; Cortodoxone; Deflazacort; Desonide; Desoximetasone;
Dexamethasone Dipropionate; Diclofenac Potassium; Diclofenac Sodium;
Diflorasone Diacetate; Diflumidone Sodium; Diflunisal; Difluprednate;
Diftalone; Dimethyl Sulfoxide; Drocinonide; Endrysone; Enlimomab;
Enolicam Sodium; Epirizole; Etodolac; Etofenamate; Felbinac; Fenamole;
Fenbufen; Fenclofenac; Fenclofac; Fendosal; Fenpipalone; Fentiazac;
Flazalone; Fluazacort; Flufenamic Acid; Flumizole; Flunisolide Acetate;
Flunixin; Flunixin Meglumine; Fluocortin Butyl; Fluorometholone Acetate;

Fluquazone; Flurbiprofen; Fluretofen; Fluticasone Propionate; Furaprofen;

Furobufen; Halcinonide; Halobetasol Propionate; Halopredone Acetate;
27



Diftal one; Dinethyl Sulfoxide; Drocinonide; Endrysone;
Enl i nromab; Enolicam Sodi um Epirizole; Etodol ac;

wEeobessrsmt e; Fel bi nac; Fenanol e; Fenbuf en; PCT/US2006/003253

Fencl of enac; Fencl orac; Fendosal ; Fenpipal one;
Fent i dP@enac:-papiendbuptiofeazAlnaritym;Hbuire farHicondsi nidap;
Fl um zol e; Fluni solide Acetate; Flunixin; Flunixin

Megl urhdmnetFiaimdoddrheth®it $bdiumt AL Y RREIARRLBLE:
Fl uquazone; Flurbiprofen; Fluretofen; Fiuticasone

Propi dsudlugi : S0 I Roni de: .

ral obet a;%fedg’?%%?i‘ﬁ%?%?%ﬁﬁ%?’é%@%@ogﬁ B

b ' ; ' I r.of en Pi conol ; )

| oni aoerocp ke PoatCet B Reonel HAa8, Hsflommaimate sodium;

| ndop wndtdoxol e, Lntrazole; |soflupredone

Acet ag\}gé;cﬁ}g%%ﬁ %LWL Mﬁi‘?@&ﬁ? %mﬂﬂﬁeb?‘@ﬁﬁ?nam Anidz Mesalamine;
Hydrochl ori de; Lornoxi cam Loteprednol EtAabonate;

Mecl oﬁ&ﬁsﬂ%ée:%mmre%@ﬂmeﬁwmm Mbrnikleniate; Nabar@etone;
Di butyrate; Mefenam c Acid; Msal am ne; Mesecl azone;

Vet hy NgProaat S poeren Siodimn;a¥e e ol Wifizbhd Mléizine Sodium
Nabunet one; Naproxen; Naproxen Sodi um Naproxol ;

Ni maz Ongateif) GajanatineOKadbAm OB MeRitiko ngﬁﬂdhgfﬁ ¥y
Oxapr ozi n; Oxyphenbut ?ggne; Paranyl i nenl—’ly ro Pgrl de;

Pent OB aroBmloMas HotoRarP6lliTlat FOSARHL AEARG 200 vy

A ycerate; Pirfenidone; Piroxicam OXI
G nnagBcEratd A L.ne.n. Pirprofen; Prednazat e, -
Prifel Gne. PF%@%*@%}A% ; ﬁg?’opd{%fpgﬁ’e,lnﬁ%%ﬁzgpgﬂcm Olamine;
Pr oxag: lprate; R ol ope;. Rommzarit,; Sal col ex;
o nayBret st Grel pTlGHe? Biiaalie eich Rragienmer Ermaole;
Chlorjde, Seclazone;, Sernetacin; Sudoxicam Sulindac;
Supr TSH%ZO%@E@%&IWXOM% RemarsriteSaltelbxSalmicedin; Salsalate;
Tebuf el one; Teni dap; Teni dap Sodi um Tenoxi cam
Tesi CH¥CYHFEesi SanguinantenGidenden SeclTionp) Swmitatink 64X @im;
Pival ate; Tol metin; Tolnmetin Sodiunm Triclonide;

Sulindac; Suprofen; Talmetacin; Talniflumate; Talosalate; Tebufelone;

Tenidap; Tenidap Sodium; Tenoxicam; Tesicam; Tesimide; Tetrydamine;
Tiopinac; Tixocortol Pivalate; Tolmetin; Tolmetin Sodium; Triclonide;
Triflumidate; Zidometacin; Glucocorticoids; Zomepirac Sodium. One

preferred antiinflammatory agent is aspirin.

Calcium Channel Blockers

[0065]

Calcium channel blockers are a chemically diverse class of compounds having
important therapeutic value in the control of a variety of diseases including
several cardiovascular disorders, such as hypertension, angina, and cardiac
arthythmias (Fleckenstein, Cir. Res. v. 52, (suppl. 1), p. 13-16 (1983);
Fleckenstein, Experimental Facts and Therapeutic Prospects, John Wiley, New

York (1983); McCall, D., Curr Pract Cardiol, v. 10, p. 1-11 (1985)). Calcium
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Triflum date; Zidonmetacin; G ucocorticoids; Zonepirac
Sodium One preferred antiinflanmtory agent is

wW@2@6083180 Cal ci um Channel Bl ockers [0065] Cal cP@mS2006/003253

channel bl ockers are a chem cally diverse class of

conpo¢hamehblockeys imepdretaogenthusrapaiist druyethitervent Beslow the
control of a variety of diseases including several

car di eu@pofltaAciufl iBRN @85 By répulafingd SelRal GRS cBhmels.
angi na, and cardi ac arrhythm as (Fl eckenstein, r.

Res. RetdnS TR Kei : 7 , Wkl eckenstei n,
Exper ;(Rrr% nt aglt Fact g 015%%31 &F %“g‘é’%tg f %ﬂ%&%% é\g{l%’eenﬁla ﬁhﬁwn, Mack
W1 ey; Y1 983).; Cal rr Pract

Cardi & P?ﬁéﬁlngﬁ{%?mé%ﬂﬁﬁ%f@%%%% 8 9%2?%(‘9?%@!@ Harwprently

bl ocker s e a. heterogeneous group of drugs that

preve ﬁYaﬂésfeﬁa&WI{l vRargst blockers, and wsefithacenrdingdo K trgsent

regul ati ng cellul ar cal cium channels. (Rem ngton, The

Sci endwentirn, belaog teencodf tRica mmarychehicabgreapy df dedis, then,

Mack Publishing Conpany, Eaton, Pa., p.963 (1995)).

Most dihydtepyddines ild}yasaﬁ&dié)@w, the@ALAY] WRYE BAMS) such as

bl ockers, and useful according to the present

I nVenyérgamil&na gk Eéﬁz@tﬁﬁzgﬁinésp §1§:§ a9R11Qkze6 E\fggglﬁhiting

groups of drugs, the di hydropyridines, suc

ni f edi.pi am nes uch .as -,
ver apgm :1 ebsac;n ﬁ%cﬁ.gﬁ E%Ar?? gft tﬁ%‘éa%(ze Esp%%égéy 4§54 4 the compositions of
diltigzem n-limti xanpl es of cal ¢i um channel

bl ock %’r?sﬁ%l}?m‘ﬁ%&'?oﬂ ipeiisbepriy, ntigzespiittingi, fondiling
present invention include bepridil, clentiazem

di | t | S oRpmilemihetiagid, preplansisasemotiadib dfrodiling, verapamil,
prenyl am ne, senotiadil, terodiline, verapaml, :
an od¥plodiines rxanidipipé, foenidipine] tinpdipiee, dieidiging) efenidipine,
ci I ni di pi ne, efonidipine, elgodipine, felodipine,

| sr adelpodipine faloidibim, fieadibiae,acdigingl Recanfilhéinini@pine,

ni cardi pi ne, nifedipine, nilvadipine, ninodipine,

Ni sol ledtiipne, RiftdifME] RivAGipine, nimodipine, nisoldipine, nitrendipine,

cinnarizine, flunarizine, lidoflazine, lomerizine, bencyclane, etafenone,

fantofarone, perhexiline, and mixtures thereof,

CETP Inhibitors

[0066] -

Non-limiting examples of CETP inhibitors that may be used in the

compositions of the present invention include JT7-705 and torcetrapib.

COX-2 Inhibitors

[0067]

Non-limiting examples of COX-2 inhibitors that may be used in the
compositions of the present invention include compounds according to the
following: all of the compounds and substances beginning on page 8 of

Winokur W099/20110 as members of three distinct structural classes of
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cinnarizine, flunarizine, |idoflazine, Ionpr!2|ne,

bencycl ane, etafenone, fantofarone, perhexiline, and
WorRoos08180 t her eof . CETPI nhi bitors [0066] Non- | Pei/UB1996/003253

exanpl es of CETP inhibitors that may be used in the

conpostlectorsCOX-2 inhibioe sampoindy, el Wbohﬁﬁhﬁ&ge?n&'gﬁb_&%es

and torcetrapib. COX-2 Inhibitors [0067] Non-limting

exanpvésctodre CERctRel AKX D thRibRodsNA N HYer eﬁ‘tﬁu%g ga{ Rt Eﬁ 36,804,

conpositions of the present iInvention

conpo asery. di tc fal L.owmnag: all.of the
co % 0 %g ?45 nd $u tgc tHE 4 n?é) éliﬁ%aéllgh ﬁ}?eﬁ@)ygfﬂr ﬁgaélgggprgyentmg, or

W nok 10 as hers of three distinct

str uc%d r g&%é@é‘é 38381‘”&%?%2 %%‘tw@%”}’ Fﬁh%?lc\(:hb’{ldfﬁme and
conpounds, and.the compounds and substances which are

s eln.gcfell%‘éd eﬁﬁltﬁ)r’isﬁr?ﬂlé itheposnnonndy andrswbstemes which. areedlective
No. 6,136,804, Cct. 24, 2000, entitled "Conbination

t her a3 inhibitars imlyakson evalnPC@pplivation Y0I00g4 184S published
ri sks associated with acute coronary ischem c syndrone

and r Beat2dd1996n fiiedi oo PCT/US 9809905 GORBOLN 4598 Rditled
subst ances which are selective COX-2 inhibitors in

| sak in&h ' j | d

Doc. 27,1006, 1) o ne RaPER I@%@%?é*%ﬁﬁﬁ@e&gﬁg

1995, ok | y j f Q engse- .

i b oy kg g R T %felgéérp%raﬁﬁﬁs( aéilf.%gwgrof
T Lof . Rk lammat i ens, ) e neani ng -

i by a2 e il B BT SBRLine R i nereds and wbitaces

d bst . referenced and i ncorporate

"t o ATOICER RSP ROE iy VRS QDI Qi releemet i at

t he conpounds and substances referenced and .

i nc ortgﬁle’&]t» the compeundscmdisubgances tef@endedtand Meorporated into

6, 136, 804, Cct. 24, 2000, by reference to art
Nichtberger, U.S. Pat. No. 6,136,804, Oct. 24, 2000, by reference to art

therein, and the compounds and substances which are COX-2 inhibitors
referenced and incorporated into Isakson et al, PCT application WQ/09641645
published Déc. 27, 1996, filed as PCT/US 9509905 on Jun. 12, 1995, entitled
“Combination of a Cyclooxygenase-2 Inhibitor and a Leukotriene B4
Receptor Antagonist for the Treatment of Inflammations.” The meaning of
COX-2 inhibitor in this invention also includes rofecoxib, and celecoxib,
marketed as VIOXX and CELEBREX by Merck and Searle/Pfizer
respectively. Rofecoxib is discussed in Winokur, W099/20110 as compound
3, on p.9. Celecoxib is discussed as SC-58635 in the same reference, and in T.
Penning, Synthesis and biological evaluation of the 1,5-diarylpyrazole class of
cyclooxygenase-2 inhibitors: identification of 4-[5-(4-methylphenyl)-3-

(trifluoromethyl)-1H-pyrozol-1-yl]benzenesulfonami de (SC-58635,
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therein, and the conpounds and substances which are

COX-2 inhibitors referenced and incorporated into
wo skogatset al, PCT application WY 09641645 pubdT/B8kmd6/003253
. Dec. 27, 1996, filed as PCT/US 9509905 on Jun. 12,

1995, celatqxib)B. Iv&ninﬂhemtAme@,le@7Qy019)3Q8¥%63ﬂ%rﬁeanm of

I nhibitor and a Leukotriene B4 Receptor Ant agonl st for

t he TOON-Metibiadr ih ik aveRtdONS mcl-ﬁti@s ; 2
inhibitor in this invention al so |ncI es ro

&
and c@gL&eseehPdia }&%%Bl@dC af‘ar%{) o %gorg%egce%%%a%% %%Bi\éﬁls of

and Searl e/ Pfi z respective y Rof eco

in W 1l 10 as .9,

Cel ec s el Yg% %glﬁ%%“laé@n %ﬁgeﬁewwﬂs t%awoxygenasel 1
referen and in T, Penning,,K Synthesis and bi ol ogi cal
eval ugﬁ:@'ﬁlqgl?:ygq,p@selz 513'@?@%%*wroifmlexxgea@g-helectmt

cycl ooxy enase-2 inhibitors: identification of

4- [ 5- Bisichemisiry phasria, 2060, vol. 39(20):6228-34, and in J. Talley et al, “4,5-
(trifluoromethyl)-IH pyrozol -1-yl]benzenesul fonam de

( SC- SBEBHpr@doteciakibitpi's, of Lyclbbxtgehdre n (O@X—Z%Q@Iedlﬁgg Rey. May
40(9): 1347-56. The meaning of COX-2 inhibitor in this

| nvent99on 19350 9oneigudes n%fﬁ% of el qullﬁ)ﬁoﬂﬁ tils invention also

fI uor escent di aryl oxazole. C~ Lanzo

o CHERBENGEIAARON % ORI S oot HERERqS 21 on

and di ssociation of a’di

of oy AR knint, Né@‘e'f"%%@ ?Qéﬁﬁa%éﬁ%cﬁﬁgmm@?ﬁé?

2000 9(2 6228- 3 Tal l ey et al,
Cé?‘]a%” ?013(45 Zﬁ:}t@n} r@ﬂp%l\f@r@ 8f7 5'5)7%4 @dWﬂ@beSO@um salt
(cox- Y ed. Res. Rev. My 1099 10(3):  199.208. The

meani H@agcoxbrodiuim SehiN-H(5-rettyhidsphenylentxham-431)s 0
i ncl udes val decoxi b, See,

"4- [ @hlbhylﬂgullfoﬁylmi“remﬂimmxS@hmlsalt, Parecoxib Sodium: A Potent and
yl ] benzenesul f onam de, Val decoxi b: A Potent and

Sel ec3dlectivé Mhitiidr OF CUX-OBK- Parentdral NBhini '3}1” 30RR4. Chem.

Vol . 43: 775-777, and parecoxi b, sodium sa
2000, Vol. 43: 1661-1663. The meaning of COX-2 inhibitor in this invention
also includes the substitution of the sulfonamide moiety as a suitable
replacement for the methylsulfonyl moiety. See, J. Carter et al, Synthesis and
activity of sulfonamide-substituted 4,5-diaryl thiazoles as selective
cyclooxygenase-2 inhibitors.” Bioorg, Med. Chem. Lett Apr. 19, 1999: Vol.
9(8): 1171-74, and compounds referenced in the article “Design and synthesis
of sulfonyl-substituted 4,5-diarylthiazoles as selective cyclooxygenase-2
inhibitors”, Bioorg. Med. Chem. Lett Apr. 19, 1999: Vol. 9(8): 1167-70. The
meaning of this invention includes a COX-2 inhibitor, NS398 referenced in

two articles: Attiga et al, “Inhibitors of Prostaglandin Synthesis Inhibit Human

Prostate Tumor Cell Invasiveness and Reduce the Release of Matrix
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or parecoxi b sodium See,

N-[[ (5- met hyl - 3- phenyl i xoxazol - 4yl) - .
w@b@nps37sul f onyl ] propani m de, Sodi um Salt, ParBCDKE1906/003253

Sodi um A Potent and Sel ective Inhibitor of COX-2 for

Par enMtalopraipinadest, 681Ganner Redeartled6290HSM ABROG, 2000, and in

43: 1661-1663. The neaning of COX-2 inhibitor in this

i nventTimeyalmaygenabe @shibitg celebiib indub@iphtolih By blocking Akt
sul fonam de noiety as a suitable replacement fof the

met hy hativafion il ufinSr¥statSeBncer celfé%&egén%hg?'gg glég‘; ?Eﬁ P,

and activity of sulfonam de-substitate

' I | -2 i nhi bit o
Bi oor g WL Db ed Ao AR5 T ey BR-2

1171- 14 . onpounds.referenced in the article

os: SHoIARM GRTREIES s fisreyplostaemasar selective
4,5-di aryl thiazol es as_sel ective cycl ooxygenase- 2

i nhi b?%f'a@ﬂ s @é%l?qu invivitchelheal, ‘IGstclo-aygrgendse-2: phafracology,
Vol . 9(8): 1167-70. The meaning of this invention

i ncl ughesiodoguriioghdmmiiry pnbrelevhiSA8 NRAIEY thergd, Bt Vef
articles: Attiga et al, "Inhibitors of Prostaglandin

Synt hlésairmactamds\g'}balwﬁmmng?rlqg!ausz,@u@wfpegﬁhiz p. 1126, The
I nvasi veness and Reduce the Rel ease o

VAU bl $COORLPIARIRE in R0 fEHRER IndRERE ALl 1cd NONSAIDS

4629- 4637, Aug. 15, 2000, e cycl ooxyge

T B SRl RaRh ) RAIGRS (0001 05 T PIaBe 0, WD

activation i1 n human

i nde dent of Bel-2.." uet al, 275(15) J. Biol.
Chem S 55s Nbuserertab dety i ammatnss Prods: B TexReally Offer Any
inhibjtor in this invention includes the .

cycl ﬁ%‘ﬁ@?b’l&ﬁ%’i&@@%éﬂé@tﬁ%@ velo ARONNAS7 1181 & pehthedrtiates at
Mtchell et al, "Cyclo-oxygenase-2: pharnmacol ogy,
physifovtogies 2 andR8miAdsa inchuded inethevragiag b0 CNSAD Ehhibitor in this
therapy", Brit. J . of Pharmacol ogy (1999) vol . 128:

1121-iAvedflon siefudes RREsubklafcdthatlsbZBtivel fhh‘i@%%@_@@{-]’l

COX-2 inhibitor in this invention includes so-called

NO- N$@¥eBByme over the COX-1 isoenzyme in a ratio of greater than 10 to 1 and
preferably in ratio of at least 40 to 1 as referenced in Winokur WO 99/201 10,
and has one substituent having both atoms with free electrons under traditional
valence-shell-electron-pair-repulsion theory located on a cyclic ring (as in the
sulfylamine portion of celecoxib), and a second substituent located on a
different ring sufficiently far from said first substituent to have no significant
electron interaction with the first substituent. The second substituent should
have an electronegativity within such substituent greater than 0.5 , or the
second substituent should be an atom located on the periphery of the

compound selected from the group of a halogen F, Cl, Bror L, or a group VI

element, S or O. Thus for purposes of this last included meaning of a COX-2
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or nitric oxide-releasing-NSAIDs referred to in L.
Jackson et al, "COX-2 Sel ective Nonsteroi dal

WQO\H06/083180 anmmat ory Drugs: Do They Real |y O f er P@IIYS2006/003253
Advant ages?", Drugs, June, 2000 vol. 59(6): 1207-1216

and t krdibitarj aregmrtidn dfthé CO0BS iilbit@RHAS be A& philic and the
included in the neaning of COX-2 inhibitor iIn ?hi S

i nvenbihenpdrich ug(ggqiﬁ@yma BSdhRRA%s tafd:%x%g&f_iﬁ%h;b%’%é ﬁ%r}ﬁ%unds

inhibits the COX-2 isoenzynme over the

cat o of e 07 e 2 oy Rlofoay ABmpdriBerico
i th P RO BREP P IO SIS g ahd efodolac Kecogizing

val enge-shel | - el ?ct ron-pair-repul sion theory | ocated
on & BOLIFE i PHeTApAsang heresiostive (OS2 Aebibiens seoubin this
cel ecoxi b), and a second substituent |ocated on a

di f f ePEREraPH, e tent pEihe termyCOXE2 inhihitos & td chinpashensively
substituent to have no significant electron

i nt er meluide all weledtivielROXX inhibituRS §6lécti®B in thE REnsS BE fihshiting
substituent should have an el ectronegativity within

such SOKs? byetaTOX A, EPHeShveeS ald B theblabd\sr cﬁ@ﬁ%ﬁhib'tors
substituent should be an atom | ocated on the periphery

of t hgefRMPREREVRELE ﬁfeediiulé)ﬁ%lrﬁng :?lge n%{ﬁ@&g@%og%?#ﬁxﬁ%ﬁ in the

F, d, Br or I, or algro A f
f . . :
oo SRS Sl Sec, P2 o000 SatieedBgBY Meseh 57 aiso.

shoul d_be hydrophilic and the other portion, o ‘

| i pop‘gl?quf% .eY%r’s g“ Yo In[’ﬁ}gtﬁf’hé%l congidmationsy Hichiding activigy testing
conpounds |isted at page 553 in Pharmacot herapy: A

Pat hd iyrbolites; & the iseciery amesslactiorof the QOX-Grinkibitbd |
1999) includi ng nabunet one and etodol ac. Recogni zi ng

t hat eatereqoait @1s+0668 ppBawon dMecth Eherl EBett.i ME8)CMER62 (Apr. 23,
inhibitors set out in this paragraph, the intent of

the t280h). Gi6tRerisshtive OOX-Binhbiee DEDEHSiaiRkihyl-04 ude
all selective COX-2 inhibitors, selective in t%le sense

of i riiioRdphe)-4-(4-methylsulphonyl) phenyl-2(5H)-furanone] referenced in

Yergey et al, Drug Metab. Dispos. 29(5):638-44 (May 2001). The inventors
also include as a selective COX-2 inhibitor the flavonoid antioxidant
silymarin, and an active ingredient in silymarin, silybinin, which demonstrated
significant COX-2 inhibition relative to COX-1 inhibition. The silymatin also
showed protection against depletion of glutathione peroxidase. Zhao et al,
“Significant Inhibition by the Flavonoid Antioxidant Silymarin against 12-O-
tetracecanoylphorbol 13-acetate-caused modulation of antioxidant and
inflammatory enzymes, and cyclooxygenase 2 and interleukin-1 alpha

expression in SENCAR mouse epidermis: implications in the prevention of
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COX-2 over COX-1. The inventors add to the class of
COX-2 inhibitors useful in the invention the drug

whe@niossgsd he name etoricoxib referenced in theP@¥iUE2006/003253
. Street Journal, Dec. 13, 2000, manufactured by Merck.

[0068]

See, sthago] tuﬁlmwrcanot&tn "aMol. Caldinog. Ue@ezﬁbéra1999|$6026(4) 321-33
consi derations, including activity testing of

met abpMIDem569sost a1y S TAME bY

COX-2 inhibitor et ory?%:om b (I\?Ifﬁgd ﬁﬁt{r&a@h’v&fm&gase{\s/éxg.}zumpe,
Chem Lett. 11(8): 1059-62 (Apr. 23, 2001). Another

sel eChl Mendef dhel aﬂméofd[eﬁl{xﬁédls%ﬁg# @ib@t’ofg 4i& %po\é&'dg%_o(fgélective

fl uorophenyl)-4-(4-neth

pheny erenced in Yerge al

brag He st Mt IR0 e e SERGHEY Rty st v the active
i nvent o | as a_selective COX-2 inhibitor

t he f?“é{/st?}ﬁ?%l&e Qﬁgf%%ﬁ'{!l@mrs Siheypative and sglegtivnCOX:2 indibitors
|ngred|ent in silymarin, silybinin, which denonstrated
si gni forwgé fromake 2 ¢thmttﬁedrC®K+2amhl\bEtot pro@ds bre described in
inhibition. The silymarin al so showed protection

agai nétaitlpWel 95005011, phistishédUaans; 1995.0WI00957£8798Nab1Bhed Jul,
al, "Significant I nhi bi tion by the Flavonoid

Ant i oxd, deos il 19T, No28a709b5, &1 Dec, 12
t et racecanoyl phor bol ~13-"acef at’e- gausg%{ rrbtlj%%ath(’)erI]”g

2‘321 e A R SR SR ysosmussamen

ations i he preventign
of st ag eﬁg%?l sl?ay%f %p%t}pgpcyﬁ}%pxy@gﬁs& ﬁ%ﬁm Dg of
1999, Yol g 21-33 PM D 10569809. Silynmarin has
been eiarst ¥l indhe artiwowid bg ahle tpedotermine whesher pges]is A
nunmber of the above-identified COX-2 inhibitors are
pr odrsglgstivg CO-2 inhibitor COXpecimshi b 2 GOX-2 ahibitex,emid therefore
their action by conversion in vivo to the active and
sel eqtartve tiePteent dveltidmor s. The active and sel ective
COX-2 inhibitors formed fromthe above-identified
COX-2 inhibitor prodrugs are described in

“Direct thrombin inhibitors”

[0069] Non limiting examples of direct thrombin inhibitors include hirudin, hirugen,
Hirulog, argatroban, PPACK, and thrombin aptamers.
Diuretics
[0070] Non-limiting examples of diuretics that may be used in the compositions of

the present invention include althiazide, bendroflumethiazide, benzthiazide,
buthiazide, chlorthalidone, cyclopenthiazide, cyclothiazide, epithiazide,
ethiazide, fenquizone, indapamide, hydroflumethiazide, methyclothiazide,
meticrane, metolazone, paraflutizide, polythiazide, quinethazone,
teclothiazide, trichloromethiazide, chlormerodrin, meralluride,

mercamphamide, mercaptomerin sodium, mercumatilin sodium, mercurous
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detail in WD 95/00501, published Jan. 5, 1995, WO
95/ 18799, published JuL 13, 1995 and U. S. Pat. No.

W® 200648880, issued Dec. 12, 1995. G ven the teBCHUSY86/003253

of U S. Pat. No. 5,543,297, entitled: "Human
cycl ocklpgdeasesaylcidefylting 7ansolsliianeteyahstphl e, pamabrom,
cycl ooxygenase-2 activity," a person of ordihary skill

i Nt herofiidobyuhing, thebbakthRie! QnfBbRE AGIME %?H@ﬁol?c?orgegem

is a selective COX-2 inhibitor of a precursor o
COX- 2,483 Dint: 9L .
ovent FAREHERL oMok S S Rl B GREpamic,

[imtj ampl.es.of. .di rect thr in inhibitors

i ncl u%lgg?%‘?ir("&s’i ‘i{?“ﬁ??PPﬁfgéﬁ}OX IF‘?}}dgg, TOSERUeS BIANSIdmPACK,
and thronbin aptamers. Diuretics [0070] Non-limting

ex anpmgglagqlar&} r BEGtade, ferserpidy, tipamidedxipamideeaminometradine,
conposi tions of the present invention include

al t hi @pisgetradingl aofahogine, himaloride, artieing thibazide ethacrynic acid,
but hi azi de, chl orthalidone, cycl openthi azi de,

cycl otthialin, Hpdraepbdztieasostebidelhhdaiot enetd @ARYAE MBrolimine,

i ndapam de, hydrof | unet hi azi de, et hycl ot hi azi'de,

et i CheaRékiline tiohyadRn ecriaﬁ?erré}{é, theb,cz:éﬁ‘a“?nlxaﬂ%sﬁhggg?fé ie]ggpending on

qui net hazone, téclothiazide, tri or ome

chl orge ﬁﬂﬂéﬁ@en&%lﬁ?e?h%b’ﬂéésﬂﬁn m {a?s%[ﬂ%%@%ﬁi%%ered to the patient in

mer capt omerin ner cuna

mer cur quschl ori. de rsal yl, efyl L ne, ) )
o RS SpinidsTne HRiGdHabes pALS oyifing Fopgkalemic alkelosis, The
prot heohr om ne, theobrom ne, canrenone, ol eandrin,

spi r GHBHBISH N ofpotasaie eaniba én therfous pEpotassivws chifbdés or by the
buret ani de, butazol am de, cl opami de, cl orexol one,

di sul dadlpiingestiat dibferdd with Hizh potassismrtodent swehmnsSofléxample,

net hazol am de, piretanide, torsem de, tripam de,

Xi partiadenasaformgejviedi ne, '

Endothelin Receptor Antagonists

[0071]

Non-limiting examples of an endothelin receptor antagonist that may be used
in the compositions of the present invention include bosentan, sulfonamide

endothelin antagonists, BQ-123, SQ 28608, and the like); and mixtures

thereof,

HMG-CoA Reductase Inhibitor (Statins)

[0072]

HMG-CoA (3-hydroxy-3-methylglutaryl-coenzyme A) reductase is the
microsomal enzyme that catalyzes the rate limiting reaction in cholesterol
biosynthesis (HMG-CoA6Mevalonate). An HMG-CoA reductase inhibitor
inhibits HMG-CoA reductase, and as a result inhibits the synthesis of

cholesterol. A number of HMG-CoA reductase inhibitors have been used to
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am sonet radi ne, amanozi ne, amloride, arbutin,

chl orazanil, ethacrynic acid, etozolin,
whywsagasbazi ne, isosorbide, mannitol, nmetochabChng2006/003253
. muzolimne, perhexiline, ticrynafen, trianterene,

ur ea, tresdndividualsesit peRhblestORMGRNE] MBreXRcdil, HiiG.RlAC
enpl oyed, potassium may al so be adm nistered to the

! , _al ; i
pati e%dubﬁs@ﬁlﬁﬁﬁtolvs%agglbﬁ{aﬁ} szﬁgwhl?&%{ééﬂae cﬁf‘lngtpg %FMengc?f

avoi di ng hypokal em c oSl S. m ni at’ion

by narokn BPREs, Pt s Rufed BRSO R i SAdtEn,

content such as, for exanple, bananas or orange juice.

Endot j ecept.or oni s 0071] .Non-limting

[0073] exa m@é@{;ﬁgﬁe%gﬁta%etl {b% rsrlggttgf)fo £0-3 Yration withthe aggpts of
be used.in the conpositions of the present invention
i ncl uthe IBEEEAR Msludsy byt srenat disnited detsirayastatianUayy dlat. Nos |
BQ 123, Sg 28608, and the like); and m xtures thereof.
HVG- ChAdRESe loarggiatim@i.Bi Pasr N¢.2,221,958), frHQFRTin sbdPafq.S. Pat.
(S-hydroxy-S-nethyl gl utaryl -coenzyme A) reductase is
t he nNor43461207)efhavwastatih (G1S. Pat MoyZ,g39,07%), ftak@stedif (.S Bat.

reaction in chol esterol biosynthesis

VG tasei.aki pi
(0 Sy Gt S RS EARN B o

the Si@ﬁi‘,@%-%@% §3'§°k,§§§,§§@'4- o) 1%”3?%@?55-"5"}%‘2%@; 5,260,332;

reduct’ase iihf bitors een used” edt

VG AL PO R Bt b o zveSpedno. L a B ataes. 166,171,

o ST e B Abde L TOT: 47091 G665 G, 5Ba0 SOy b4600985.952;

?(ﬁ/idcﬁoréﬁagg% %: 1%3% 1&An£ih3b(i?,£1§6r; Zglgztegggg-’!j ]?22857; 5,102,911; 5,098,931;
5,081,136; 5,025,000; 5,021,453; 5,017,716; 5,001,144; 5,001,128; 4,997,837;
4,996,234; 4,994,494; 4,992,429; 4,970,231; 4,968,693; 4,963,538; 4,957,940;
4,950,675; 4,946,864, 4,946,860; 4,940,800; 4,940,727; 4,939,143; 4,929,620;
4,923,861; 4,906,657; 4,906,624 and 4,897,402, the disclosures of which

patents are incorporated herein by reference.

[0074] Other non-limiting examples of HMG-CoA reductase inhibitors that may be
used in the compositions of the present invention include mevastatin,

pitavastatin, rosuvastatin, gemcabene, and probucol.

Inotropic Agents

[0075] Non-limiting examples of inotropic agents that may be used in the
compositions of the present invention include acefylline, acetyldigitoxins, 2-

amino-4-picoline, amrinone, benfurodil hemisuccinate, bucladesine,
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the invention include, but are not limted to,
sinvastatin (U S. Pat. No. 4,444,784), lovastatin

W@ hog0sPst . No. 4,231,938), pravastatin sodi unPCTIUSR006/003253

Pat. No. 4, 346, 227), fluvastatin (U S. Pat. No.

4, 739pﬂﬂﬁ)qtamide,rcoas'ali?ettmﬁn,(dynﬁnnﬂﬁnop&bme5de§1-éﬁos?@e5hlg1tahn,
cerivastatin, and nunerous others described in U

Pat 1 109
5 26, 005, 5085, d5ah Subaae eaPuts, il oo

5, 256 02,.604 166, 171;
5, 202@%35‘“1@131%@?“6 g @gfgp%‘g‘e tgnag%"“ﬁ%eg‘t gh’o%tf"é’?s;
4, 904 46: 5,385, 932 0, 435; 5b,132,312; 5,130, 306;
5, 1165878 a%mlelgé%%‘?in"g tyg s@R¢, ieonggune lanatosides joprgune,
5, 025, Q00; 5,021,453; 5,017,716; 5,001, 144; 5,001, 128;
4, 997@nipone newfplingaleandrigganabain; oxyfebinespigobsndmppresdlierol,
4,968, 693; 4,963,538, 4,957,940; 4,950, 675; 4,946, 864,
4, 946p1@3@'11a12ﬂdi9,4t©$i‘8@@ gerﬁn,%ﬂlaﬁ’eﬁ?scilzﬂar&ﬁﬁ, stebBhanthid 2&hl@a4dle,
4,923,861; 4,906, 657; 4,906,624 and 4,897,402, the

di sc| tevbremies vamaﬁﬂo@ak@ﬁétéroaraﬁd neREAGE@LSd her ei n

by reference. [0074] Cther non-limti ng exanpl es of
HMG CoA reductase inhibitors that may be used in the

“Renin iRIBROST LI ons of the present invention include

mevastatin, pitavastatin, rosuvastatin, gentabene, and
probucol . I notropi cAgents [0075] Non-limting exanpl es

[0076] of i nRenin piltbitaye Atesomipatndseayhitieinges fue ivith theactivity of renin.

conpositions of the present invention include

acef yRédinénhibicss joctlidgiatrind auds atd dRAVABred tHekdo®) pePldes and
anri none, benfurodil hem succi nat e,

bucl agieRiafiPesGRIBHO LBl s fbvﬂhfnaE%Shﬂes I@Hi‘h' iflnibitors that

denopani ne, desl anosi de, di gitalin, digita

T T N

gital Iep’t d«g’sI &Pg Pht. No. 5,116,835); amino acids connected by nonpeptide
bonds (U.S. Pat. No. 5,114,937); di- and tri-peptide derivatives (U.S. Pat. No.
5,106,835); amino acids and derivatives thereof (U.S. Pat. Nos. 5,104,869 and
5,095,119); diol sulfonamides and sulfinyls (U.S. Pat. No. 5,098,924);
modified peptides (U.S. Pat. No. 5,095,006); peptidyl beta-aminoacyl
aminodiol carbamates (U.S. Pat. No. 5,089,471); pyrolimidazolones (U.S. Pat.
No. 5,075,451); fluorine and chlorine statine or statone containing peptides
(U.S. Pat. No. 5,066,643); peptidyl amino diols (U.S. Pat. Nos. 5,063,208 and
4,845,079); N-morpholino derivatives (U.S. Pat. No. 5,055,466); pepstatin
derivatives (U.S. Pat. No. 4,980,283); N-heterocyclic alcohols (U.S. Pat. No.
4,885,292); monoclonal antibodies to renin (U.S. Pat. No., 4,780,401); and a

variety of other peptides and analogs thereof (U.S. Pat. Nos. 5,071,837,

5,064,965, 5,063,207, 5,036,054, 5,036,053, 5,034,512, and 4,894,437).
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gl ycocyam ne, heptam nol, hydrastinine, ibopam ne,
| anat osi des, loprinine, mlrinone, nerifolin,
w@b@ansh78ln, ouabai n, oxyfedrine, pinobendan, PCT/US2006/003253
prenal ter oI proscillaridin, resibufogenin, scillaren,
Vasodilgford | ar eni n, strophanthin, sul mazol e, theobr om ne,
vesnari none, xanoterol, and m xtures thereof. genl n
i nhi b or,s 0076] Renin inhibitors are conpounds
10077] e PN Bpiting rethles ehi@sedbians fhat ey beHsad. in Bsndompositions of
i nhi bi tors i nclude am no acids and derivatives
t her eglle,Pr‘f?é’@‘tiﬂmioaml’@ﬂﬁbenaxalmscinmm citiaslthe, cyclandelate,
anti bodies to renin. Exanples of renin inhibitors that

ar e t tielogichjegditisopfopytiniine dichlet®gctpR} &ﬂﬁ‘ﬁan%rﬁnea%'asudﬂ
follows: urea derivatives of peptides (U S Pat . .

5, 116feB3Radil, BThRDIRS iHhai5e rifb%ﬁﬁo%ﬁ gxso?m@ﬁﬂﬁ&g@ 1&%&%%
(U S. Pat. N05114937 dr -

and
der VIZ‘P%"%*{E@“%#S‘?%%?@W@% e éf%& g G

5 095 di ol des and sul f (U.S Pat.

51’%%23@5& Qnt@* i E“]HE‘B%V&B%MPEP’ nl}{ ?tmemlquldﬂ
tidyl beta am noacyl am nod| ol

g a?ggeﬁ’g‘? géhf( @enldp%{l begirodjl bg‘glsu%/cll)ate, benziodarone, chloracizine,

pyrol i m dazol ones (U S. Pat. No. 5,075,451); fluorine

and cHirenpRes, debanfurel, clonistase, o}oelcummmadﬁmg, dapmdmlﬁﬂe,

(U.S. Pat. No. 5,066,643); peptidyl amno diols (U'S

Pat . ddosrenibarfiti8, bR atenetythriByl SetfhnBiate, Ntaf@ions Aehdifine, ﬂoredﬂ

derivatives (U S. Pat. No. 5,055, 466); pepst atin

g Ie (r: Io\égglhgl‘é(%%céétﬁe& tlftﬁélNg e&ﬁacé ghegg%zo? ﬁ%%%%ﬂﬁ' (Iﬂ%g{a&%&eltﬂﬁ

var i ooy bRkt ind Bl 6557808?38%% kb%ﬁ§54
6 7, 5,036
RGNy N

mononitrate, isosorbide dinitrate, and other nitrates, pentaerythritol

tetranitrate, pentrinitrol, perhexiline, pimefylline, prenylamine, propatyl
nitrate, pyridofylline, trapidil, tricromyl, trimetazidine, trolnitrate phosphate,
visnadine, aluminum nicotinate, bamethan, bencyclane, betahistine,
bradykinin, brovincamine, bufeniode, buflomedil, butalamine, cetiedil,
ciclonicate, cinepazide, cinnarizine, cyclandelate, diisopropylamine
dichloroacetate, eledoisin, fenoxedil, flunazine, hepronicate, ifenprodil,
iloprost, inositol niacinate, isoxsuprine, kallidin, kallikrein, moxisylyte,
nafronyl, nicametate nicergoline, nicofuranose, nicotinyl alcohol, nylidrin,
pentifylline, pentoxifylline, piribedil, prostaglandin E1, suloctidil, tolazoline,

xanthinol niacinate, and mixtures thereof,
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[0077] Non-limting exanples of vasodilators that may
be used in the conpositions of the present invention
WO p@b8Fshencycl ane, cinnarizine, citicoline, PCT/US2006/003253

cycl andel ate, ciclonicate, diisopropylam ne
di chl oroacet ate, eburnanoni ne, fasudil, fenoxedil
flunarizine, ibudilast, ifenprodil, isosorbide
dinitrate, isosorbide nononitrate, |onmerixine,

[0078] naf r ONbke thef ‘GRS colifoSh@Hefdiero JUJMILRE Rving the formula:
papaverine, pentifylliné, tinofedrine, vancan1n%,
vi npocetine, viquidil, anotriphene, bendazol,
benfurodi| hemguccgpate, benziodarone, chloracizine,
chrononar, clgbenfyol, clonitrate, cloricronen,
di | azep, dipycifamle,__droprenilam ne, efl oxate,
eryt hrityl Ri-et+ir-+Nat-eR, et af enone, fendili ne,
floredil, gangl efence, heart nuscle extract, hexestro
bi s(al pha-di et hyl am noet hyl ether), hexobendi ne,
hydr al azi ne conpound, itramn tosylate khellin,

| dof | azi i tol hexanitrate, medibazine,
ARRE Y BT TR ienr BB BREE oa A oI iR ged R ar

di ni.trat d_other nitrates, t thritol

Gt RPERIFEIY SBRHROER AL, a9cssfe T R heferocpsliesig Ro aod Ru are

prenyl am ne, propatyl nitrate, pyridofylline,
eachpidependently edenppair afrdevtroay ot Iyeirogenptvith thiegdreviso that at
phosphat e, visnadi ne, alum num nicotinate, banethan,
sesione bfiRg,RDR} aid Rj isiwt a hydidydd. BxBmples 0¥ hytkadkiAe compounds
buf eni ode, buflonedil, butal am ne, cetiedil,

ikRidebue aletot GiiRB a7 bilRalafih 8 b3l Fiz IR, diﬁy&!aﬁeﬁs,' ldfalazine,
di i sopropyl am ne di chl oroacetate, el edofsin,

FERRXBAL il Uz IR DERLANhE e, [ fenprodil,

iIToprost, inositol nracinate, 1soxsuprine, kallidin,
Vasopremu i krein, noxisylyte, nafronyl, nicanetate
ni cergol i ne, nicofuranose, nicotinyl alcohol,
nylidrin, pentifylline, pentoxifylline, piribedil,
[0079] pr ostNgh-sifidii Elampiesl (Tehsddrdssork Had &l HRRsed in the compositions
of the present invention include amezinium methyl sulfate, angiotensin amide,
dimetofrine, dopamine, etifelmin, etilefrin, gepefrine, metaraminol,

methoxamine, midodrine, norepinephrine, pholedrine, synephrine, and

mixtures thereof,

AGE Crosslink Breakers (advanced glycosylation end-product crosslink breakers)

[0080] Non-limiting examples of AGE crosslink breakers that may be used in the

compositions of the present invention include Alagebrium.
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xant hi nol ni acinate, and m xtures thereof.[0078] Note
t hat "hydral azi ne conpound" refers to a conpound
whaooetgp78he formul a: wherein a, b and c are eak¢I/US2006/003253
i ndependently a single or a double bond; Rl and R are
each i ndependently a hydrogen, an alkyl, an ester or a
heterocyclic ring; R3 and R4 are each i ndependently a
| one pair of electrons or a hydrogen, with the proviso
AGE Farwationdnlilgtust (colmendet! gBicosyRRtionRRdasmediRy fsmdfbn Buibit 7s)
hydr ogen. Exanpl es of hydral azi ne conpounds i ncl ude,
but a ot,.limted to_ budral azi ne, cadral azi ne,
(00811 " & Nopolivitins Susrmplas BLAGE foraionlialsbiters tiat hdy dobaméchi the
todral azine and the Iike. Vasopressors [0079]
Non- | FOPOsiEnns o4 sl neescof invers mpriecsdr Rintagedingray be used
in the conpositions of the present invention include
amezi nium net hyl sul fate, angi otensin am de,
Other agfivawst of ri ne, dopamine, etifelmn, etilefrin,
gepefrine, netaram nol, methoxam ne, m dodrine,
nor epi.nephr.i.ne, phql edri ne, synephrine, and m xtures
[0082]  her e]gf’p" ]@lﬂ@ @5@?@?&@&%@( 8FidVe iggredisats dhajmyaydwydoatbined with
end- product crosslink breakers) [0080] Non-limting
exanpibese rsbivaby compesitipmsidntinde et sremblimited to thelfsRebving
the conpositions of the present invention include
Al agetspresent@ty eRdassest dfeompoimdsj 4056l {aEviapathaceuticall
gl ycosyl ati on end- productformation inhibitors) [ooéﬁ]
Non- | dcethlsle s&laltpmess, @sfteré’;%é‘r@ﬁﬂ%thﬁ’lieﬁ'{}gﬁ\%:t ors that
may be used in the conpositions of the present
i nvention include Pinagedine. O her actives; [0082]
Non-limting exanples of other active ingredients that
may be conbined with these nebivol ol conpositions

00831 i nclu ot limted to, the follown
100831 | Cor d2Bie it o2 EnT 2o BBt o o Sismnction
pharnaceuticalHy .. b
azapropazone, benorylate, capsaicin, celecoxib, diclofenac, diflunisal,
etodolac, fenbufen, fenoprofen calcium, flurbiprofen, ibuprofen,
indomethacin, ketoprofen, ketorolac, leflunomide, meclofenamic acid,
mefenamic acid, nabumetone, naproxen, oxaprozin, oxyphenbutazone,

phenylbutazone, piroxicam, rofecoxib, sulindac, tetrahydrocannabinol,

tramadol and tromethamine;

[0084] antihelminthics, such as albendazole, bephenium hydroxynaphthoate,
cambendazole, dichlorophen, ivermectin, mebendazole, oxamniquine,

oxfendazole, oxantel embonate, praziquantel, pyrantel embonate and

thiabendazole;

[0085] anti-asthma agents, such as zileuton, zafirlukast, terbutaline sulfate,

montelukast, and albuterol;
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acceptabl e salts, isomers, esters, ethers and other
derivatives: [0083] Anal gesics and anti-inflamatory

w@o®ans37seuch as al oxi prin, auranofn, azaproparONES$2006/003253

benoryl ate, capsaicin, celecoxib, diclofenac,

[0086] di f | unntss—ébcteiehb@@hﬁpsucﬁaﬁlblu&@ﬂbxaf:ﬁln@ﬁﬂ@&ﬁ ify adaﬁlo‘féﬂ

[0087]

[0088]

[0089]

[0090]

f1 urbiprofen, ibuprofen, i ndonet haci n, ke opr of en,

ket or BérathideafdnttNAR GSox RSk gf&m%ﬁ RG] GaridlR ST C

aci d, nabunet'one, naproxen, 0xapro

f ecoxi b,
23??25‘2?‘%?@ X ?@@?ﬁ%&%ﬁéﬁﬁ“‘%@t@ﬁgﬁvﬁ%ﬁ?&éﬁfﬂ&%@cy’%

I t hi such as
al 82‘3%&%%18@% trufierpireabymepReR agsin, mipenen
canbendazol e, rophen, ivernectin, nebendazol e,
oxam e& ‘??@Cmoijﬁ‘%&ﬁ‘ﬁﬁl@l woxigloseaie Hnpbidisieacid, nitrofurantoin,

prazi quantel, pyrantel enbonate and thi abendazol e;
[ oossljlorﬂmﬁamlas)ﬂhmnagémnpxcns uddbutis, dfapentine sparfloxacin,
zafirlukast, terbutaline sulfate, nontelukast, and

al but mmmypﬁoﬁﬂﬂ)ha’ﬁﬁmnha@tsﬁlﬁ)h@doxﬂﬁaeE\Ilﬁhan%é&é“n@%lphacetamde
al atrof | oxaci n, azithronycin, bacl of en, benzat hi ne

peni ciulptabiazile nﬁﬂ&ﬁfafd?azo% @ﬁl%ﬁérﬁ%tgg%a{%ﬂéqulphapyndme

clarithromycin, clofazimne

dene r cline
B kA A
grepafl oxacin, impenem |evofloxacin, |orefloxacin,

o AR D e A5 L, S,

nor f | oxac

rifapentine, arfl oxacin, spiramycin,
sul pﬁ%‘é‘ﬁ‘?&&?‘a&“‘i@ﬁi i ReYirapife phigheYin saqrnavir, and

ul phacet am de, sul phadi azi ne, sul phafurazole,
sul pfﬁéﬁ’r@ﬂlﬁ@xazol e, sul phapyridine, tetracycline,
trimethoprim trovafl oxacin, and vancomycin;

anti-depressants, such as amoxapine, bupropion, citalopram, clomipramine,
fluoxetine HCI, maprotiline HCI, mianserin HC], nortriptyline HC, paroxetine

HC], sertraline HCI, trazodone HCI, trimipramine maleate, and venlafaxine

HCI;

an.ti-epileptz‘cs, such as beclamide, carbamazepine, clonazepam, ethotoin,
felbamate, fosphenytoin sodium, lamotrigine, methoin, methsuximide,
methylphenobarbitone, oxcarbazepine, paramethadione, phenacemide,
phenobarbitone, phenytoin, phensuximide, primidone, sulthiame, tiagabine

HCI, topiramate, valproic acid, and vigabatrin;

anti-fungal agents, such as amphotericin, butenafine HCI, butoconazole
nitrate, clotrimazole, econazole nitrate, fluconazole, flucytosine, griseofulvin,

itraconazole, ketoconazole, miconazole, natamycin, nystatin, sulconazole
41



[0087] anti-viral agents, such as abacavir,
anprenavir, delavirdine, efavirenz, indinavir,

wo 206083180Ne, nel fmavi r, nevirapi ne, ritonavir, PCT/US2006/003253

saqui navir, and stavudine; [0088] anti-depressants,

such asrazsyoxmphavele, Bibjiadine BITI, teicoBdAAR, 8Btonazole and undecenoic
cl om pram ne, fluoxetine HO, maprotiline HO ,

m anse¢itin HA, nortriptyline HQ, paroxetine HO,
sertraline HC, trazodone HO, trimprarnine nal eate,

and venl afaxine HO; [0089] anti-epileptics, such as

becl 0 .
0091) bec 2ahigouAhaIBEER! ARpuhATBSERs S yryone

nmet hsuxi m de, net hyl phenobar bi t one, oxcarbazepi ne,

. d bar bi .
o5 ot B SRS PUSHRREEE, it

[0093]

[0094]

[0095]

[0096]

tiagapin opi r.amat e aI roi ¢_acid, and

v ounPEntne s oReRATAs il drbgeil Rl humetbnine and quinine
anphot efi cin, butenafine HO, but oconazol e nitrate,

cl ot rf¥8%sl e, econazole nitrate, fluconazole,

flucytosine, griseofulvm itraconazole, ketoconazole,

m conazol e, natanycin, nystatin, sulconazolenitrate,

oxi coHtztigaing mb'entafsudeas-dﬁlydmagommmhmyldte @egIaRide e

and undecenoi ¢ acid; [0091] anti-gout agents, such as

al | optartiate |f;ovpnrmtmnmemsagﬁe s lbd, ARMEraRATECL [RR%2dn
anti-malarials, such as anDdlaqU|ne chlorqu|ne

chl ormpslegy Qﬁbtaltnﬂ'fﬂ berR8htef Affak aﬁgﬁl dlckina@@BT | 09 Lé!n? Soldfitriptan;

proguani | HC, pyrimet ham ne d quinine sul fa
[0093] anti-m grai ne agents, such as di hydroergotamn ne

"esy| alLmu&uaniBns, &k by ?\E@pu% 89@%&618&@1”;)1@]@%«311,

met hysergi de mal €ate, nara

ethopropazine HCI, hyoscyamine, mepenzolate bromide, oxyphencyclimine

HCI and tropicamide;

anti-neoplastic agents and immunosuppressants, such as aminoglutethimide,
amsacrine, azathioprine, bicalutamide, bisantrene, busulfan, camptothecin,
capecitabine, chlorambucil, cyclosporin, dacarbazine, ellipticine, estramustine,
etoposide, irinotecan, lomustine, melphalan, mercaptopurine, methotrexate,
mitomycin, mitotane, mitoxantrone, mofetil mycophenolate, nilutamide,

paclitaxel, procarbazine HCI, sirolimus, tacrolimus, tamoxifen citrate,

teniposide, testolactone, topotecan HCI, and toremifene citrate;

anti-protozoal agents, such as atovaquone, benznidazole, clioquinol,
decoquinate, diiodohydroxyquinoline, diloxanide furoate, dinitolmide,
furazolidone, metronidazole, nimorazole, nitrofurazone, ornidazole and

tinidazole;
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mal eate, rizatriptan benzoate, sumatriptan succi nate,
and zolmtriptan; [0094] anti-nuscarinic agents, such
wW@200a083080 ne, benzhexol HC , biperiden, ethoprPQEEEI¥6/003253
HCl , hyoscyam ne, nepenzol ate brom de,
[0097] oxy plastipgediotics eudhGls agipiprazolsp clozainks zipfr@ddisike, haloperidol,
anti - neopl astic agents and i nmunosuppressants, such as
am negllindend)ilohagie, itrlazinaenoladand)itbipthixede, pimozide,
bi cal ut am de, bisantrene, busul fan, canptothecin,
capegipBiiapRe, ﬁéﬂeﬁﬂ&i@ﬁﬁhdﬂdaﬁﬂﬁ@,‘ RiAihé] mﬂ&%f&%‘, ne,

el lipticine, estranmusti ne, etoposide, irinotecan,

I i g LN, . t e
o o B8 B S PRAEIRE b ORAHE Srvapin
nmycophenol ate, nilutam de, paclitaxel, procarbazine

HA , si.rolimnmus acrol i nmu tajoxi fen.citrate . ..
10098] {'or g4 oM eptsr SHoh an o rmssBeanralaipl, s pfopythiourecil;
torem fene citrate; [0096] anti-protozoal agents, such
as at ovaquone, henzni dazol e, clioquinol, decoquinate,
100991 g i odBHYERBESGUFINS hemEonhteoxani de fur oat e,
di nitol m de, furazolidone, netronidazole, ninorazole,
nitrof urazone, orni dazole and tinidazol e;[0097]
[00100] ant | payiehses sedativat hyprotiar wed pauolaptics, ich 2a plpragolam,
zi prasi done, hal operidol, nolindone, | oxapine,
t hi oringéchiartétonegiarlitbnrcyentazeminy ibxenazep pintmringetidol,
fl uphenazi ne, risperidone nesoridazine, quetiapine,

tri f lbeyelag bitbafitons, Radidthxéttordtizbsyxide) Blsthethiazole,
per phenazi ne, trifluopronmazi ne, ol anzapi ne; [0098]

o A A SRR . coiepen

o R R Dol AL i B2 B

ggﬁth é@éﬂ%ﬁ&%ﬁ%@?@ﬁ@%& g?%ﬁgaiéé,ﬁﬂg ’enk% 1rxg{ ée%ggdate, flurazepam,
gabapentin, haloperidol, lorazepam, lormetazepam, medazepam,
meprobamate, mesoridazine, methaqualone, methylphenidate, midazolam,
molindone, nitrazepam, olanzapine, oxazepam, pentobarbitone, perphenazine
pimozide, prochlorperazine, pseudoephedrine, quetiapine, rispetidone,
sertindole, sulpiride, temazepam, thioridazine, triazolam, zolpidem, and

zopiclone;

[00101] corticosteroids, such as beclomethasone, betamethasone, budesonide,
cortisone acetate, desoxymethasone, dexamethasone, fludrocortisone acetate,
flunisolide, fluocortolone, fluticasone propionate, hydrocortisone,

methylprednisolone, prednisolone, prednisone and triamcinolone;
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broti zol am butobarbitone, carbronmal,
chl or di azepoxi de, chl or net hi azol e, chl or pronazi ne,
w@bdoetga7ea hi xene, cl onazepam cl obazam cl ot i ar€pEA2006/003253
cl ozapi ne, di azepam droperidol, ethinanmate,
[00102} | an'ﬂ@bﬂéi;kiﬁdoam'ntagame,psadl ad apofowpliingyBZd&uriptine mesylate,
f1 upent hi xol decanoate, fluphenthixol decanoate,
flur aﬁmﬁimmegedmg)eﬂhipexolb,&bﬁﬁﬁbieMI’, aﬁd)t'b?c%?&gam .
| or met azepam medazepam meprobamate, nmesofri dazi ne,
nmet haqual one, net hyl pheni date, m dazol am nolindone,

[00103]ni t r ag@P@MreHnBNIRRENSuchAX BASRR cﬂﬁélfdg&%ﬁ&ﬁri’d%?'

per phenazi ne pi nozi de, prochlorpérazine,
pseudgigRiedl Lapine, ~ri speridone. sertindole,
sul pir ?de, ? é‘{rfhgfgggg?n&bt@ﬁédgl%i %%Azol%lﬁ&e" gﬁ"é’%f’%ﬂ{c’l’eﬁml&s
Zol pi d_zopi.cl one; [00101] corticosteroids, such
as belgigéc.)glrraezi}ﬂ3 agl&ﬁ@m‘f}m%ﬂgsmsmﬂ‘%ﬁ%i raeprazole sodium,
cortisone. acefate, desoxynethasone, dexanethasone,
f1 udr'g® r}eﬁg‘ﬁ]ea“élc‘é‘?@@&lazm%ni solide, fluocortol one,
fluti casone propionate, hydrocortisone,
met hy] pr edni sol one, predni sol one, predni sone and

[00104]; i arkerfebEine spamaR]ireting datipdtiionp nalaifedigecdlsifriduch as
aponor phi ne, bronocriptine mesylate, |isuride naleate,
pr ani ghelestleifenol st guicaloiferobi@tretireane] rétiotdpUagietih0BkOB arotene;
gastroi ntestinal agents, such as bisacodyl,
cimetidine, cisapride, diphenoxylate HO, donperidone,

[00105] f anot/ipdi reguldringseprazatieas dtoRestai, 86zafibeaal Ra|MAeiin
ni zati di ne, omeprazol e, ondansetron HCL, rabeprazole
sodi WirofiBrid, bIBRtIEnoABhS |, 32 Afro711 9 i
ker atﬂg? ytics, such as aCitT éﬂuﬁ?&egcgi,glérggﬁx}olz{éh%%a‘élatm,
cal ci ' i.L.rial, chol ecal ciferol,
er gogg?[gilcgiéra%%glng}ta%%{t"gnat e, retinoids, Targretin, and
tazarotene; [00105] lipid regulating agents, such as

[00106] 2t OF YAREAL LA RE A8 B BhiBoleSE LR baY Hanidine HOL

[00107] nutritional agents, such as calcitriol, carotenes, dihydrotachysterol, essential
fatty acids, non-essential fatty acids, phytonadiol, vitamin A, vitamin B.sub.2,

vitamin D, vitamin E and vitamin K;

[00108] opioid analgesics, such as codeine, dextropropoxyphene, diamorphine,
dihydrocodeine, fentanyl, meptazinol, methadone, morphine, nalbuphine and

pentazocine;

[00109] sex hormones, such as clomiphene citrate, cortisone acetate, danazol,
dehydroepiandrosterone, ethynyl estradiol, finasteride, fludrocortisone,
fluoxymesterone, medroxyprogesterone acetate, megestrol acetate, mestranol,

methyltestosterone, norethisterone, norgestrel, oestradiol, conjugated
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ciprofibrate, clofibrate, fenofibrate, fluvastatin,
genfi brozil, pravastatin, probucol, and sinvastatin;

wQ 00&08I780uscl e rel axants, such as dantrol ene BOHUSIM06/003253
and tizanidine HC ; [00107] nutritional agents, such

as ¢ ab&tmgemsobrogeﬂemhe,rrﬁﬁexowbﬂeyﬁmizal@nxsﬁtt@étedl, testosterone and
essential fatty acids, non-essential fatty acids,

phyt otibslomd;, vitamn A vitamn B.sub.2, vitam n D,
vitamin E and vitam n K; [00108] opioid anal gesics,

such as codei ne, dextropropoxyphene, dianorphine,

[00110]di hy déipRaERENBch bERhARY alémnm&&ﬁ | ne_inﬁed%%geg?lﬂg ine,

nor phi ne, nal buphi ne” an pentazo

hor moges, . ﬁllfﬁ’éqarﬁfsm% %dnéphen_e citrate, cortisone

acetate, danazo enydr oepi andr ost erone, et hynyl
estradiol, finasteride, fludrocortisone,

fluox S progest erone acetate,
mMu]neges%'ng‘f} g 4%3%%@(%5% 35 IRgthQIT Aty guE ishe,
norethis nor gestr el oest radi ol ,

conj WY& g’d’g P%fgaéﬂsgd‘b?%’@‘ﬁ%ﬁ iprplate; r i mexol one,

stanozol ol, stilbestrol, testosterone and ti bol one;

[00110] stl mul ant s, such as anphet am ne,
WOUZ]dexarﬁfH@U&’ﬁﬂW@ﬁ@éﬁ éumlaalamtﬂmatefaedlfalomﬁambne and

mazi ndol ; [00111] drugsfor rheumatoid arthritis such

as net hot r exat e, auranofin, aurothioglucose and gol d

[00113] sodi Upeal hnestieetias;e; [ 00112] drugsfor osteoporosis such

as al endronate and ral oxi fene; [00113] I ocal

anest hetics; [00114] anti-herpes drugs such as

[00114] acyc Iaum-herpasairagsymlch)‘as scyalvdinf edladyelowiti and fiREboIr;
anti-enetics such as ondansetron and grani setron;

[00115] anti-emetics such as ondansetron and granisetron;

[00116] Flavonoids and Isoflavonoids which include the anthocyanidins and
anthocyanins; proanthocyanidins; flavan-3-ols; flavonols; flavones;
flavanones; isoflavanones; salts and esters thereof. This development is
however, not limited to flavonoid compounds isolated from plant, part of plant
or extracts of 4stragalus Membranaceus, but encompasses any suitable
flavonoid compound isolated from different sources or chemically
synthesized. In addition, any suitable known or not yet discovered flavonoid
compound, and isoflavonoid compound, is within the scope of the present
technology. A number of flavonoids and isoflavonoids are described in
USDA-Iowa State University Database on the Isoflavone Content of Foods,
Release 1.3-2002, and in USDA Database for the Flavonoid Content of

Selected Foods--2003 (http://www.nal.usda.
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[00116] Fl avonoi ds and I sofl avonoi ds which include the
ant hocyani di ns and ant hocyani ns; proant hocyani di ns;

wo baweass780 ol s; fl avonol s; fl avones; fl avanonesPCT/US2006/003253

i sof | avanones; salts and esters thereof. This
devel e@viBne/faodcorop®at/isoftovisbilavited) 4nd fi avonoi d
conpounds isolated fromplant, part of plant or

ext r aiitp:/Ofwhatal. agial s/ HMoADE RBAHANS FRVL HATRBSAST them

any suitable fiavonoid conpound’isolated from

di f f eh@ekith HebeReated b RETELE) ! IYWﬁ}(;{;'é %}g?éné ?og%lyl/squéeg person

addi tion, any suitabl®e known”or n

fiav ' . and~i sof | avgnoi.d .conpound, is

i £ o B SRS AR R R AR BT o the
of flavonoggi%and i gfl vonoi ds are described in

USDA- ¥ G#&° eepre;}ﬁng FVSiapmenh Fap exaannie tlawenqid eempeunde for
Content of Foods, Rel ease 1.3-2002, and in USDA

Dat abi4§ 8uipgse efibe presensdevelomoent arty tef biSekendtdihited to, (-)-
Foods- 2003

( ht t pephgteahin, 164)-catehin, peodyhnidincB, oueend Dt akd, $6diony/ |
soflav. htm) and

( ht t preéveyar] il thestlige, gov/ f hi ¢/ f oodconp/ Dat a/ Fl av/ f | av.

htm ) (both of them herewith incorporated by
reference). It will be evident to any skilled person

[00117]how tQ,8hABSR, Whith geﬁe&@@{ e Eééﬂiée : iegoﬁgﬁétﬁ[geﬁ%? fhe.

[00118]

[00119]

i sof | avonoi d conpound ose

devel r l,e. flavonoid co nds for the,
pur polge o? ta%ehgé:ﬁﬁl © g A I%Sg\p@pg%qgerﬂagwg‘géaerwprcﬁ Eopgfmes
limte o, (-)- epictechin, (+)-catechin, procyanidin
B2, g E@F t"etihfﬂ% S%B‘E ﬁ?%r*%? g?OW%@PC? Brthway): dsvpenaleewes ofthelCro
the like. [00117] Carotenoids, which generally are

t et r PBPpRRbecraylgirartdipbosphetm(GHDPreviad casmtocfornn the
deoxyxyl ul ose phosphat e pat hways (ol der sources

sonetsymestnal earotenoidiskéletonpur ce as the 'isoprenoid
pat hway). Two nol ecul es of the C20

Carotenoids are divided into two subclasses, i.e., more polar compounds called

xanthophylls, or oxycarotenoids, and the nonpolar hydrocarbon carotenes.

Terms such as carotenoid analog and carotenoid derivative may generally refer
to in some embodiments chemical compounds or compositions derived from a
naturally occurring carotenoid or simply to synthetic carotenoids. In some
embodiments, terms such as carotenoid analog and carotenoid derivative may
generally refer to chemical compounds or compositions which are
synthetically derived from non-carotenoid based parent compounds; however,
which ultimately substantially resemble a carotenoid derived analog, In certain
embodiments, terms such as carotenoid analog and carotenoid derivative may

generally refer to a synthetic derivative of a naturally occurring carotenoid.
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conmpound ger anyl ger anyl di phosphate (GGDP) condense to
formthe symmetrical carotenoid skeleton. [00118]
w@2000/083180 ds are divided into two subcl asses, PCEUS2006/003253
nore pol ar conpounds cal | ed xant hophyl|s, or
oxy caEataples 0 caraiefoitl$ &reHRAIdEN SRR, Elnoids1 Handbook,”
0g an

carotenes. [00119] Terns such as carotenold ana
car ot gq@iad,vAer sN@sd 4l Ve r to in sane
embodi ment s?)dG(; he m@(%:da t%é’%g’gukﬁ@gﬁ %rﬂ%eéf%? R %ﬁig%la%’ -
froma naturally occurring carotenoid or sinply to

0012083 2 B RSRARERR S5 e RS RY B e B sy Gflgimtencia
o ChCAP G Pt PP o ior pUSEIAFCRRTOMCar 0f onoi d

based parent conpounds; however, which ultimtely

SUbStgggﬂiéﬂlB%éﬁ resenbl e a carotenoid derived anal og. In

certa | GREQTERO1dY inelyde asietantiin, gapenthini luteim dywgene,

and carotenoi d derivative may generally refer to a

synt heata-gargtenevat i ve of a natural | y occurring

car ot enoi d. Exanpl es of carotenoids are provided in the
book "Carotenoi ds Handbook," edited by G Britton et

[00122]al , 20ther newklimitingsexaspsvf naomillyecairtdg birotabRls GtRie:
[00120] It will be evident to any skilled person how
to chagsiepirperig Adiatdeytha; 0l Rty (RIS AldbSixanthin;
pur pose of the present devel opnent. [00121] Exanpl es

O | CaAG A0 D AR AR Ban € SN i

| utein, |ycopene, t a- car ot’ene.

non- | At Ny .e natural Ly ,occurring. ., .
car ot enongﬁf(%ﬁﬁlqud%:%%PgﬂWHPﬁzfﬁnﬂﬁ?‘fyﬁ%tg%? Wt n;
Actinjgerythrol; Adonirubin;, Adonixanthin; A g.470;
A. g. ,ydﬁéfg"lnﬁ 14 drodearyHeaitiinn; Al | oxant hi n;

Amar ouci axant hi n A; Amar ouci axant hin B;
Anc ho¥ibedrresehschatzxanthing Anhydrolutein; Anhydroperidinin;

=~

[00121]

Anhydrorhodovibrin; Anhydrosaproxanthin; Anhydrowarmingol;
Anhydrowarmingone; Antheraxanthin; Aphanicin; Aphanicol; Aphanin;
Aphanol; Aphanizophyll; 8'-Apo-beta-caroten-8'-al; 10'-Apo-beta-caroten-10'-
al; 12'-Apo-beta-caroten-12'al; 14'-Apo-beta-caroten-14'-al; 6'-Apo- psi-
caroten-6'-al; 8'-Apo-psi-caroten-8'-al; beta-Apo-2-carotenal; beta-Apo-3-
carotenal; beta-Apo-4-carotenal; beta-Apo-2'-carotenal; beta-Apo-8'-carotenal;
beta-Apo-10'-carotenal; beta-Apo-12'- carotenal; beta-Apo-14'-carotenal; Apo-
8,8'-carotenedial; 8'-Apo-beta- carotene-3,8'-diol; 4'-Apo-beta-caroten-4'-oic
acid; 8'-Apo-beta- caroten-8'-oic acid; 10'-Apo-beta-caroten-10"-oic acid; 12'-
Apo-beta- caroten-12"-oic acid; beta-Apo-2'-carotenoic acid; béta-Apo-Z’-
carotenoic acid methylester; beta-Apo-8'-carotenoic acid; beta-Apo- 10'-

carotenoic acid; beta-Apo-12'-carotenoic acid; 8'-Apo-beta- caroten-3-ol; beta-
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Anhydr odi at oxant hi n; Anhydr odeoxyf | exi xant hi n;
Anhydr oeschschol t zxant hi n; Anhydr ol ut ei n;

wa\ntvgdsper i di ni n; Anhydr or hodovi bri n; PCT/US2006/003253
Anhydr osapr oxant hi n; Anhydr owar nmi ngol ;

Anhy drApaeel'whrogamok  ApdAT-fiesoaxshinbl; Aposp hﬁdﬂfpéﬁeﬂ; Apo-3-lycopenal;
Aphani col ; Aphani n; Aphanol ; Aphanl zophyl I '
g’ Ap@qben' BB RERl LB 19k e Aﬁmob%lo@a;&ﬁﬁﬁf Aol

al ; 12" - Apo- bet a- car ot en-

L4 Aonyhaiaat ?%2%’%?%“&% '2“5\89&@%? % Soaantinet
ot o %@8‘%@%%?@ & Atacilt 85 oA S8Lnt Slalitate; Astaxanthin

bet a- Ap rotenal ; beta-Apo-12 1- carotenal
bet a- Aﬁ@nmfz?mdg g%%lﬁ%none ABSIM. 85681“ caateaeeiagrhbme;
8' - Apo- beta- carotene-3,8" -diol;

4 -Apéuﬂé&aaﬂmwmaﬁmﬁzammlcbbyie 8' - Apo-beta-
caroten-8 -oic acid; 10'-Apo-beta-caroten-10 -0ic
acid; 12'- Apo- beta- caroten-12'-o0i c aci d;

[00123]het a- Bpgserdil phstoene Macteriaadythrinkpte: BacteAockytheiabetagnoi ¢
acid nethyl ester; beta-Apo-8'-carotenoic acid;

bet a- Baaend;ﬁrpurﬁﬁﬂﬂia@ !B@bt‘én@@bgﬂn ;REA=ERRrioruberin;

12' - carotenoi ¢ aci d; - Apo- bet a- caroten-3-ol;

bet aABRctériortBef (ﬁ?f%emﬁp @l’aZt'ef’lHﬁlg hﬁhggkc?sﬁ‘féo al%ha—

| ycopenal ; Apo- 3-T'ycopena yco

CPSI 2x a%?%&w%ov&gﬁetﬁg lhefhlgﬁsa“)j%g’b"% “z‘%@ﬁgﬂ?fhu n4a% 4

h I As
o RRASSAR Bl ﬁéroaqnﬁaﬁﬁﬂési%@%@'@ﬁg A R SRy methyl-

aci d; Aster oi denone; ym zeta- carotene; Aurochrone;

Aur oxZRteny)-batadetar gar Oﬁﬁziaaf?ﬁ 'rﬁiﬁﬁieﬂgil@es}’l@adtm&wlbutyl]

phytoene; Bacterioerythrin al pha; Bacterioerythrin

bet a; 3,Béb4'écﬁraﬂghy4:ru-r 1,8, 152 'gbteahyBeacpst phiccandtens- ] -diol; 2,2'-

al pha- Bact eri oruberin; Bacterioruberin diglycoside;

Bact eBispt-geey D nglovueines sk pes-mathisNabutenyl]-gamma,gamma-
carotene; 2,2'- Bis(4-hydroxy-3-methyl-2-butenyl)-gamma,gamma-carotene;
2,2'-Bis(4- hydroxy-3-methyl-2-butenyl)-[epsi],[epsi]-carotene; 2,2'-Bis(3-
hydroxy-3- methylbutyl-3,4,3',4'-tetradehydro-1,2,1',2'tetrahydro-psi,psi-
carotene-1,1'-diol; 2,2'-Bis(3-methyl-2-butenyl)-[epsi],[epsi]-carotene; 2,2'-
Bis(3-methyl-2-butenyl-3,4,3' 4'-tetradehydro-1,2-dihydro-psi,psi -caroten-1-
ol; 2,2"-Bis(3-methyl-2-butenyl)-3,4,3',4'-tetradehydro-1,2,1', 2'-tetrahydro-
psi,psi-carotene-1,1'-diol; 2,2'-Bis(3-methyl-2-butenyl) -1,2,1',2"-tetrahydro-
psi,psi-carotene-1,1'-djol; 2,2'-Bis(O-methyl-5- C-methylpentosyloxy)-
3,4,3' 4'-tetradehydro-1,2,1',2'-tetrahydropsi, psi-carotene-1,1'-diol; 3,3'-
Bis(thamnosyloxy)-beta,beta-carotene; 2,2'-Bis(thamnosyloxy)-3,4,3',4'-
tetradehydro-1,2,1',2'-tetrahydro-psi, psi-carotene-1,1'-diol; Bixin,
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Bact eri oruberin nononet hyl et her;
Bi sanhydr obacteri oruberin; 3,4,3 ,4"-

w@Be@dessrelr o- bet a- car ot ene; Bi sdehydr ol ycopene; PCT/US2006/003253
2,2' -Bi s(4-hydroxy-3 -nethyl - 2-butenyl)-beta, bet a-

[00124F ar ot Enloxa®hiy; CBltisdxanthil; Ceothykaxiin; Capyeithinl Bdpsthitin epoxide;
3,4,3 ',4"-tetradehydro- 1, 2,

é . /\[A ; ga?ﬂ,y@'n@— OasRSthokes CapsRBromde; Eapsrin; Gaorubindione;
IS eta

gl uc 0@%5@?\90%‘{& C@M%:hgbﬁgﬁw g %QH&)S@%‘ A RALT P AR TR Rene;

rotene;” 2, 2' -

. rret hggrcﬁf%ﬁtﬁ{ﬁy b)angaa}carrft 1n; P véf (E]arrmtenaﬂrlg)sti epr;1 Caroten-20-al;

| - 2- b I ] - car ot ene;
hydr o ? ﬁ%}%ﬂleaﬁgi ;lé 2@%@{%&23@% Egr%?éne beta,beta-Carotene;
4 3 4' -tetradehydro- 1, 2,
1 2 @%&g@mwr@ﬁr@tgne [bgtac{aps;g] élarotere; betafplul-Carotene; beta,psi-
2, ' B s(3-nethyl -2-butenyl)-[epsi],[epsi]-carotene;
2, 2" - CoiogenB; grmtthy-Cabiéne gmyina%amﬂlaé’Caro&nc  @hinddediThEstene;
1, 2-di hydro-psi, psi -caroten- 1- ol;
i, % - [@e&é]%zﬁﬁiehh" [epsi Pldagdtihe; ’[éi')sx]‘El)'-%Carof'ene‘t [‘%ffﬁa%‘?gﬁf @afbtene;
2, 2
1'
2

, 2, 11, 2'-tetrahydropsi, psi-carotene-

ﬁﬁsﬂ@%ﬁﬁ@nezzéwbﬁf&én)e et éaroienf asymg @ eta~-Carotene;

) psSI caro ene-

12 @ﬁ‘ R&ﬁéﬂﬁ?&?{ o %fﬂgenﬂ% BEB SR b didhe .

si - carot ene-
FE)Bi s( r %FH%?BEJPBBIWL-%PEHMX QaﬁO@ﬁnén@l-Carotene psi,alpha-Carotene;
2,2 -Bi s(rhannosyl oxy)-3,4,3 ,4" - tetradehydro- 1, 2,
1', 2' psipsirGrgtene-[heta]- Qasotenrabetaeﬁaotehp-ﬁ 6 ﬁl';ﬁoldzepﬁknde rtieta-
Cal oxant hi n; Cal t haxant hi n; Cant haxant hi n; Capsant hi n;

Caps aidrbiene 630, BUdicpGads aBﬁahlbd’ﬂ&l@@rotéﬁ%@ﬂfﬂlaoﬁ&a,beta-Carotene—
Capsochrone; Capsor ubi n; Capsorublndlone Capsorubone

Car a@%@dlt%t@bet%%ar%ﬁ@-@)ﬁyélofg beﬁ!l be&e@é&gfeﬂﬁ -3 3 -diol; beta,beta-

gama- car ot ene Car ci noxant hi Car | caxant
?:Ztr gté%&%&g AL, -dhoﬁ)sﬂég [%?lul]g%{qgé&%rh g (‘;%@()P%t erp(s)} aafotene-3 3.

SR e L R A e TR i

gamma- Car ot ene; 911 mra- Car ot ene;
g am@gggen@aﬁofl@iéphl] [phi]-Carotene-3,3"- diol; psi,psi-Carotene-16,16'-

diol; beta,beta-Carotene-3,3'-diol dipalmitate; beta,[epsi]-Carotene-3,3'-diol
dipalmitate; beta,beta- Carotene-2,2'-dione; beta,beta-Carotene-3,4-dione;
beta,beta- Carotene-4,4'dione; beta,psi-Carotene-3,4-dione; [epsi],[epsi]-
Carotene-3,3'-dione; beta,chi-Carotene-3',6'-dione; beta,X-Carotene- 3,4-
dione; beta,psi-Carotene-4,4'-dione; beta,[phi]-Carotene-3,4- dione; psi,psi-
Carotene-4,4'-dione; alpha-Carotene 5,6-epoxide; beta-Carotene 5,6-epoxide;
zeta-Carotene epoxide; Carotene oxide; beta,beta-Carotene-3,4,3',4'-tetrol;

beta,beta-Carotene-2,3,2',3'- tetrol; beta,beta-Carotene-3,4,3",4"-tetrone;
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[delta] -Carotene; [epsi] -Carotene; [epsi]
(I')-Carotene; [epsi],[epsi]-Carotene; [epsi], psi

WO GRe60838E; zeta-Carotene; zeta-Carotene, asynPCT/US2006/003253
et a- Carotene; [theta]-Carotene; xi-Carotene;

[ phi ] eliahbCeresnel 3 bj3!, 6'-t5@$hel b&abefafMotene-2,3,2'triol; beta,beta-
[ phi], XCarotene; [phi],psi-Car ot ene; X, X- Cafotené

psi - CapRteRre,3 B"&hoﬁ%@ﬁ%e@?%@ﬂ@%i@é&g&s Eetgg&% 851:%5%16"

[theta] - Carof éne; Beta: ot ene I epoxXi

bet a- di xid

bet a- Cat o&!eoﬁrel&égﬂf’%s@ G oter}?efgg b{@[ g b@%f[fﬁp%]q ydargteng-3yl 33 -triol;
bet t

e BB et PRI T G544 bt
Carotene-4,4'-diol; beta,[epsi]-Carotene-3, 2" -di oI

bet a, F@rﬁgﬂn} -olq;bptgibéwe(jgrogen- -0l; deta,beta-Caroten-4-ol; beta [eps1]
bet a, psi - Car ot ene- 2, 3-di ol ; beta, psi - Carotene-

3, 3' -Qirotep-J- e]pbet]a,[@mﬂs(ﬁe]reteﬁ]dpﬁlt beigfps3-Caldten-3'- {)lpbbt]i,{epsﬂ

[ phi]-Carotene-5,3 - diol; psi, psi-Carotene-16,

di ol ; Cireten.4o6l; Betepial- @Eﬁ)té’n-ﬁot el x@ap&éﬁrslo@t&ta, Bﬁt@aroten-
[epS|] Carotene-3, 3" -di ol di palmfate bet a, bet a-

Car ot 2gg ‘o@’caés1 -804 R [g?ggﬁges?'cg‘?cft%-gﬂ)‘f; ighif1sHiPBSroten-3-o1;

bet a, bet a- r ot ene- 4, 4"

bet a, K - 3 2l epsi], 1] - .
et & BB TR PG o4, S LR b 83 Cerengets b
bet a, X- Carot ene- .3, 4- di onge; )
bet a, (;(%rpt @2\9%58@@6@ -Garognunene; Befehetartarptendrencs heta.bepsil-

di one; psi, psi-_ Carotene-4,4'-dione; alpha-Carotene

5, 6- dpRieae-onsebetaenst @ﬁ@tﬁl-%oe%@ﬁtaqél-ca@m@anqtma-
epoxi de; Car ot ene oxi de;

bet a, GarvtanGaoms elmha—(ﬁaioﬁ&he;@eli}ahﬂﬁxh;;Chmqulxanthm A;

bet a, bet a- Carotene-2,3,2',3'- tetrol;

bet a, tidtiguikaithineBeCt3ordll Banthin: tEHISOBR G CcildroLaatieh,ene-
, 6,3 ,6-tetrone; beta, bet a- Car ot ene- 2,3, 2 -triol:

bet a’%}g?ﬁnﬂféﬁ{a%lﬁﬁﬁ é1t§a§1§xan'iﬂlh1 Alpl‘t)é?grabm? betg=Citraurin; beta-

beta a- Car ot ene-'3 trio
r.ot iol ; ;
o SRR R et
[epS| Car,ot ene- ‘-triol; bet a,
bet a- %%)”b%béﬁté" ‘?sm’PO”iSF‘f”&ﬁeco%?X&n@@% Loryngxanthin gugsside; Cp.;

bet a, bet a- Caroten-3-0l; beta, beta-Caroten-4-ol;
bet a q gpgq Crocetin; gamma—Crocetm, Crocetindial(dehyde); Crocetin

diglucosyl ester; Crocetin dimethyl ester; Crocetin gentiobiosyl glucosyl
diester; Crocetin glucosyl methyl diester; Crocetin monogentiobiosyl ester;
Crocetinsemialdehyde; Crocin; Crocoxanthin; Crustaxanthin; Cryptocapsin;
Cryptocapsone; Cryptochrome; alpha-Cryptoeutreptiellanone; beta-
Cryptoeutreptiellanone; Cryptoflavin; Cryptomonaxanthin; Cryptoxanthene;
Cryptoxanthin; alpha-Cryptoxanthin; beta-Cryptoxanthin; Cryptoxanthin
5,6,5',6' diepoxide; Cryptoxanthin 5,6,5',8' diepoxide; Cryptoxanthin 5,8, 5',8'

diepoxide; Cryptoxanthin 5,6-epoxide; Cryptoxanthin 5,8-epoxide;

50



Caroten-2-o0l; beta,[epsi]-Caroten-3-o0l;
beta,[epsi]-Caroten-3'-ol; beta,[epsi]- Caroten-4-ol;

W eioa/083080 | - Car ot en- 3-0l ; bet a, X- Car ot en- 3- ol ; POEUS2006/003253
psi - Caroten- 3-ol; beta, psi-Caroten-4'-ol;
[ epsi Crypixatthol CanurBitat antimCyjclib pbiajcafoaemt €pntBiakhathin;
[phi], [phi]-Caroten-16-0ol; [phi],[phi]-Caroten- 20-ol;

Car OtEmH?drd%Wcar&@ﬁ@'l ﬁBQ‘l angmg;11',12- Decahydro si,psi~
bet a, bet a- Car ot en- 2- one; beta bet'aZ Car ot en- ep

bet !
ot a7 gt e s P g by e

Car ot n | Cel ax ;

Chi r.13%7§‘§aﬁf T f’f"%a PR e cgr%n-*f-orf

Chl or. h| n, | or obact ene; Chl or oxant hi n;

Chr yslg ﬁ%‘ﬁﬁ SPRE N eEPInaraniiint Resapreapmnthinidiglugoside;
beta-Citraurin; .beta- G traurinene;, beta-Citraurinol;

G t r Gesaprenerantpmonagiupesids Deeitmypemtaathig Mayiro- see also
poi nsettiae; Corynexanthin; Corynexanthin gl ucoside;
Cp. ; Ripdehy@ip-, Didelngies-, MongdehydrdDehgétoadonirubin;
Crocetindi al (dehyde); Crocetin diglucosyl ester;

Cr oc @délydfbatBiiiRythiaSDeliydrédabdigd Im Igﬁﬁidk&gfo@éﬁélm Dehydro-
gl ucosyl diester; Crocetin gl ucosyl ret hyl diester;

Cr 0C el RRRY %ME S R T e

Crocin; Crocoxant Crust axant hi h

Cr 1 C

DI I Bicuga.: Deyrogenans

Cryp reptiel] Cryptofl avj n;

Cr ypﬁ%%ﬂh%gﬁ?ﬁrﬁl n%e%}"gfﬁgmﬁ‘? hQﬁ]é‘/er;geylﬁlﬂSoR 439 mono-OH;

al pha- Crypt oxant hi n; bet a- Crypt oxant hi n; Cryptoxanthin
5, 6, si@kyci/wgqm@m BbytomeyécMmenm Bhyeafbieng  di epoxi de;
Cryptoxanthin 5,8, 5,8 diepoxide; Cryptoxanthin

5, 6- MHMydmymmamd;BhDa;ﬂr@pmﬁ; det-Delyyalrelyasiiehal6ral;
Cucur bi taxant hi n; Cyclic zeta-carotene;

Q’ nt ﬂ)e@&&@‘l}kﬁoﬁene% aabyidesl hefpend ak aks eD@hy&@l?y'che?seﬂe, 7.8,

127~ Decahydr o- psi , pSI carot ene;

1 1 2 '13@ 1 Z’-D&lydgnongﬁené%%ﬁ?ﬂy,% %elﬂ/ﬁl‘dn%ﬁéprgﬁx%tﬁfh? 3! 4\

Dehydro-17 '(or 18")-0x0-gamma-carotene; Dehydropapilioerythrin; 11,12-
Dehydrophytoene; 11',12'-Dehydrophytoene; 2'-Dehydroplectaniaxanthin;
Dehydroretrocarotene; 3,4-Dehydrorhodopin; Dehydrorhodovibrin; 3',4'-
Dehydrorubixanthin; Dehydrosqualene; 7,8,7',8'-Dehydrozeaxanthin; 7,8~
Dehydrozeinoxanthin; Demethyl(ated) spheroidene; Deoxyflexixanthin;
Deoxylutein I; Deshydroxydecaprenoxanthin; Diadinochrome;
Diadinoxanthin; Dianhydroeschscholtzxanthin; 4,4'-Diapo-zeta-carotene; 4,4'-
Diapocaroten-4-al; 4,4'-Diapocarotene-4,4'-dial; 8,8'-Diapocarotene-8,8'- dial;
6,6'-Diapocarotene-6,6'-dioic acid; 8,8'-Diapocarotene-8,8'-dioic acid; 4,4'-

Diapocaroten-4-oic acid; 4,4'-Diaponeurosporene; 4,4'- Diaponeurosporen-4-
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1,2,7,8,1 1,12, 7,8 ,1 1',12' - Decahydro-psi, psi -

caroten-1-ol; Decahydrol ycopene; Decaprenoxanthin;
woe@apsxzsbxant hi n di gl ucosi de; Decapr enoxant hi PCT/US2006/003253

nonogl ucosi de; Deepoxyneoxant hin; Dehydro- see al so

Bi sdetiydeid; 4,4Ei>mphmrtm1p M'Mpbp}@tofmehegohr 420RRbIAN1 N12-
Dehydr oadoni xant hi n; Dehydrocarotene |1

Dehy detstgided dnk] Diakpdanehie g dfoaréék%féﬁ hydro-,
3, 4- Dehajg{o %)gfe% cjarloatene 3 4@TyDe hydr o- garfcn’z ©

Ei‘h%l?%ﬁ%dﬁén%@ @E@ﬁsﬁéﬁéﬁ’xﬁ%& %ﬁen? o A ad -
e
Sihigﬂpgg{e%% RSk Ganideh &??31» 3a?/ th Heforheta.psi-

Dehyd: b)g e%ief 4-§)lﬁé{@ge dJBFollyg%g ﬁ-el6 al 3 & Dldehydro-beta,beta-

15, 15’ Deh drol ycopersene; 7*,8",
12' - m@}%ﬁgngﬁ}%ﬁ@mm ﬁmtene 3 4- Dldehydro-beta [epsi]- carotene
H , 12' - Dehydr ononapr enoxant hin; 3',4'- Dehydro-17 ' (or

18' ) M&@dﬂﬁd@-wfu,cﬁplsmearotaab,yaj4<ﬁpé¢inyﬂroewagD@¢ar¢tene, 314"
11, 12- Dehydrophyt oene; [1',12"' - Dehydr ophyt oene;

2' D@meh}@m-eemmamf&abmw Dedeydaer s -th%fb%e 7,8-
3, 4- Dehydr or hodopi n; Dehydrorhodow bri n;

g)ehy @1@&%‘8@“{5&1{]‘ $hi]- %Mﬂé,@?@ﬁ?&eﬁ?&h@w X-carotene 34 n:

- Dehydi 6zeaxant h OZﬁI noxa

£ xant ni.n , i
moxﬁlﬁé@*@ﬁéu B SR RS SRR bR s 3o, 7.8
Di adi I noxant
: o SR ee R SRt o diols 3 4rPiddrerbaia bsieopumtons-

4' - Di apocar ot en- 4- al ; 4,4'-Diapocarotene-4,4'-dial;

8 8' 2 -dissea’ dt- @ﬁ@hgd@uhet@pwcaroten-m’-ow acid; 3',4"-Didehydro-
6, 6' - Di apocar ot ene-6, 6' -di oi ¢ aci d;
8,8 bmam@e@rmemﬁ&lm'&"-D@Hehbrd:roaheitajbetad-, oétroten-4-ol; 7,8-
Di apocar ot en-4-oi c acid; 4,4'-Di aponeurosporene; 4,4'-
Di ap@ié&fyﬂﬁpbét@[bpér]wafbt@m-‘él Eld DBSHE%ﬁ]'l@éroten-B-ol;

4, 4" - Di apophyt of | uene; 4, Dl aPo- V, S, 11
7,8- Dldehydro-beta,X-caroten—3-ol, 3',4'- Didehydro-beta,psi-caroten-3-ol;
3',4' Didehydro-beta,psi-caroten- 16'-ol; 3',4'-Didehydro-beta,psi-caroten-18'-
ol; 3',4'-Didehydro- beta,beta-caroten-4-one; 3',4'-Didehydro-beta,psi-caroten-
4-one; 7',8'-Didehydro-beta,beta-carotene 3,4,3'-triol; 3,4-Didehydro-1,2-
dihydro-psi,psi-carotene; 3,4-Didehydro-1,2-dihydro-psi,psi- caroten-20-al;
6,7-Didehydro-5,6-dihydro-beta,beta-carotene-3,3'-diol; 3',4'-Didehydro-1',2'-
dihydro-beta,psi-carotene-3,1'-diol; 3',4'- Didehydro-1',2'-dihydro-beta,psi-
carotene-1',2"-diol; 3',4'-Didehydro- 1',2'-dihydro-beta,psi-carotene-4,2'-dione;
3,4-Didehydro-1,2-dihydro- psi,psi-carotene-1,2-diol; 7',8'-Didehydro-5,6-
dihydro-beta,beta- carotene-3,5,6,3'-tetrol; 6,7-Didehydro-5,6-dihydro-

beta,beta- carotene-3,5,3"-triol; 7',8'-Didehydro-5,6-dihydro-beta,beta-
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tetrahydro | ycopene; D atoxanthin; D dehydro-, see
al so Dehydro-, Monodehydro
wW@2004/08B@ehydr o- 2' - apo- bet a- caroten-2' -al ; PCT/US2006/003253
3',4' -Di dehydro-2' - apo-beta-caroten-2'-ol;
7, 8 Dad@hlyedﬂcﬁﬁttaxhﬁt,ztnmde}@dro 1 2'-d1hydro-beta,ps1 carotene-2,1',2'-
4' - Di dehydr o- bet a, psi caroten- 16’

3, 4- Diridg Ny, U6 Digehydps ;2" deHyatSPetd: sada ten-2'-0l; 3'.4"- Didehydro-
3,4-Di dghydro betya bet acar}gtene 91, ¥ ené i/df %1 PR

c 4r %‘f gg%}l} gs‘? Iltﬁ%&éﬁ] - g)g ?&heﬁﬁfeﬁycﬁ'g [10%, eg%ydro-beta,pr
A-

4' - d b
Si- E%aa?%?ene"h Sﬁt@d‘ad%%ﬁﬁﬁwgm%s%r%%?ﬁtcéfse4‘“76‘8-
?Bﬁ ’l&ﬂ[$ %@2{0%26%37 4- Digelpdigigersnissdtene; 3',4'-
a Ot

d

8

i -carotene;

8- DPidelse-d-lstq-sapmecardenst &8eDilcdydmitanieraténd 4',5'-

dehydro bet a, [ epsi ] -carotene-3, 3" -di ol ;

[Ii)ldelhwido-é Thedte-bet JBeta-carotdne 4 -5'-Elc?ehydﬂo%ﬁ"retro-beta,p51-
- Di dehydr o- bet a, psi -caroten-16"'-0i ¢ aci d;

' cafdtetRN Did hb@lofstrdd@dnin s-dafitéil; 3*53]D1dehydro-4 5'-retro-
- Di dehydr o- bet a, beta- caroten

g B?e’tapgér@tehgﬁ SB"-hlo‘If afi o Sy lo-4, §n R P oI Girotene-

phi |- car ot en”
%?12&’ ?O’Hgt %@%pryg{oo%%g 1 0} Vi egsaﬁﬁfdro-l 0'-apo-beta-carotene-
car ot en-

@yﬁé il i 2 I3 s G ety -betgibeta-carotene-3,5,6,315-

D dehydro- bet a, bet a- car ot en- 4- one;
Pﬁnioheﬁh{‘&@huéltoaS 6:51,6'¢etradtyaino-bétabrt: carotene-3,5,3', 5' tetrol:
- D dehydr o- bet a, beta-carotene 3,4,3 -triol;

- Bi4iBidetiydroll, 27" shitétyectiydr@péi,peb tar6RAILANE;
- Di dehydro-| , 2-di hydro-psi, psi- caroten-20-al;

O
) e ok oS

d' Qf)lgﬂlﬁx arfthin: Pbcieﬁmﬁf crjxaftZ 2'-b 1sf3-hé(dmép/g]-methylbutylﬁ 4-

dr o beta,’psi ¢ gne-

dlcppmefa 5 ge?t éetfi’?P’dré’é?sbP% ifarojens; Digpgyyrbeta- carotene;
- t 1, 2-diol;
89=8§3é%%wz§}’§bgganﬁlg, 5 g,S' PDsllepgxa;/r-So 6 (g'n6e tetrahydlrc?-

beta,beta-carotene; 5,6,5',8'-Diepoxy-5,6,5',8'tetrahydro- beta,beta-carotene;
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5,8,5',8'-Diepoxy-5,8,5',8'tetrahydro-beta, beta-carotene; 5,6,5',6'-Diepoxy-
5,6,5',6-tetrahydro-beta,beta- carotene-3,3'-diol; 5,6,5',8'-Diepoxy-
5,6,5',8'tetrahydro-beta,beta- carotene-3,3'-diol; 5,8,5',8'-Diepoxy-
5,8,5',8'tetrahydro-beta,beta- carotene-3,3'-diol; 5,6,5',6'-Diepoxy-
5,6,5',6'tetrahydro-beta,beta~ caroten-3-ol; 5,6,5',8'-Diepoxy-
5,6,5',8'tetrahydro-beta,beta-caroten- 3-ol; 5,8,5',8'-Diepoxy-

5,8,5',8'tetrahydro-beta,beta-caroten-3-ol; 5, 6,5',8'-Diepoxyzeaxanthin;
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di hydr o- bet a, beta- carotene-3,5,6,3 -tetrol;
6, 7- D dehydr o- 5, 6- di hydr obet a, bet a-

W@ 20000837180 3, 5, 3' -triol; PCT/US2006/003253
7', 8" -Di dehydro-5, 6-di hydr o- bet a, bet acar ot ene-
3, 5 3,8 S;S'-d))wpoxyzeaxanthln, Digentiobiosyl 8, 8'-diapocarotene-8,8'- dloate,
3',4'-Didehydro-1', 2" -di hydr o- bet a, psi - car ot ene- 2,1

' - tiofbeta,D-glucopyranos 44’d tene-4,4'-dioat )
1,16 ogdeh)’/gdropyr Yo by ARkt é%ar%tDlﬁlufpsylss

2 4 dia h%g glor%ei D1Ié¥dr?anhy(1ror}bc1dov1bnn, 9',10-Dihydro-9'-apo-
3,4 ;L h ta SIC roten- 2'-ol;

3, 4- lﬂege?ﬁ’}%¥ 9 dbqnﬁy% qg ég]y%&? -ape PR IspArqtens-3 ,9'-dione;
3,4 dehydro 18' - hydr oxy- gamma- car ot ene; 7, 8-

Di deﬁy%rlaqhé/@qoe?ﬂ @oabeéaréaro@-n &rone 5',6'-Dihydro-5'-apo-18'-nor-beta-~
Di dehydr o- 4- ket o- ganma- car ot ene; 7, 8-

Di delppedten-&nprg; 5t8eBGhydmasiﬁXanthln, beta-Dihydrocarotene; 1,1'-Dihydro-
Di dehydro-4,5' -retro-beta, bet a- car ot ene;

4", 5'befd dabwﬂEO} 4 Bhydreben-daedtand) §)7CDilBIdeRnBeta-carotene; 7', §'
Di dehydr or et ro- ganma- car ot ene;

4", 5'Dibl e f':ar@tené ef’ @Qﬁﬁfy@m -gamma-carotene; 7',8'- Dihydro-

bet a- car ot ene-'3,

5 Dggl ongE;Si) féméile 'P%r%ll‘gﬂﬁoagﬁﬁﬁ]g aggt 19%%“@ Dihydro-[epsi],psi-
121t et&rgﬁe&%r {:7851} gy%r.o z%ta?ceatro ene; rl%t Brhydro— psi,psi- tc'cru'lo’?elne, ’?8-’

tetrah dr o- bet a, bet a-carotene-3,5,6,3",5 - pentol;
6, 7- DIB¥HPsbRS carotenesY, St@hy%m;h@?aob%tcarom?éﬂcﬂmh Bise-
3,5,3, 5 tetrol; 3,4-Di dehydro- 1,2,7" ,8 -tetra

hydr @lbyadrpdgbsta;psacm@e 3476ldjol; 9',10'-Dihydro-beta,psi-carotene—3,17 -
Di dehydrotri kentri orhodi n; 7,8-D dehydrozeaxant hi n;

Di derilf1y jsaDetedagi [Epdi], M@ﬂbfﬁn@é 17'-diol; 1,2-Dihydro-psi,psi-
1,2,1',2' -Di epoxy-2,2"-b

(3- h)éﬁirro@é’ﬁ)é 132018 YS, @lﬁlﬁ%'aré b‘éta B@téigziwt@593 5% %tetrol 5,6~

1', 2" -tetrahydro- psi carof ene; Di epoxy-

car 0 kK PYOA ; - .ol
Eﬁﬂ%dro %be%%gica %gro?n%%%xél %%{1 El ﬁﬂ%}(dggé)te’%a,pm caroten 1 ol,
beta 5,8 -Depo tetrah
e S0 B o P RN iy T A 512
5 8,5 .8 tetrahydro bet a, bet a-car ot ene;
6, Dihglromsipsiregroten- bok'S,6eDiydra-beig hets-tneatanerds 4,3 -tetrol;
car ot ene- 3,3 -diol; 5,6,5,8" -D epoxy-
5, 6, 5!6,-Eihyét¢-b¢t§r,ﬂep@i]@a;tcmrt@ei,aé, Yaetodlph8 (& B,8)-di ol ;
5,8,5", 8" -Di epoxy-
Dihydrodecaprenoxanthin monoglucoside; 1',2'- Dihydro-3',4'-dehydro-3,1'-
dihydroxy-gamma-carotene; 1,2-Dihydro-3,4- dehydrolycopene; 1,2-Dihydro-
3,4-dehydro-1-OH-lycopene; 7,8-Dihydro-4,4'- diapocarotene; 7',8'-Dihydro-
4,4'-diapocaroten-4-al; 7',8'-Dihydro-4,4'- diapocaroten-4-oic acid; 1',2'-
Dihydro-3',4'-didehydro-3,1'-dihydroxy- gamma-caroten-2'yl thamnoside;
1',2"-Dihydro-1',2'-dihydroxy-4- ketotorulene; 1',2'-Dihydro-3,1'-

dihydroxytorulene glucoside; 1',2'- Dihydro-3,1'-dihydroxytorulene
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5,8,5",8 tetrahydro-beta, beta- carotene-3, 3" -diol;

56,5 ,6"-D epoxy- 5,6,5",6"tetrahydro-beta, bet a-

W@ 2000083188- 0ol ; 5,6,5', 8" - Di epoxy- PCT/US2006/003253
5,6,5", 8 tetrahydro-beta, beta-caroten- 3-ol;
5, 8, Sthaﬁfno@daﬂQZ'yBlhydro 4,2'- diketotorulene; 3'-Dihydro-[b
5,8,5,8 tetrahydro- beta bet a- car ot en- 3- 3( éOXH] ~doradecin;
6,

5,8 2‘~D11@#@1@©CYZ§§8@5}I-§”4141 gﬁro@omi%ngqgﬁpgﬁééeoaf%iucosgl 4-

Di gent| obi osyl 8, 8'-diapocarotene

Di - (t’l@att&oﬁ‘l&ieug‘ﬁmﬁl P&’I%Yf -)hy Oéy lgg.lglé%)arcaéotgne 1'2-Dihydro-1'-

di apocar ot ene- ate;

o apqéﬁ*%%ﬁ%roida@ten%ao%ﬁ@y?reai Bodoey S 8 by dochisto.

9 , 10" - Di hgqrro 9' [ epsi ] - carot ene-5, 9' -di one;

7' 8 gaﬂnp@ Bepe;.1' ap@ﬁl&étoal'd%{ﬂmx@rﬁs@-dehweotomlene glucoside;
5', ydro-5' -apo-1 8' -nor-betacaroten- 6'- one;

7, 8- lj| ﬁylaﬂwém-halafdrdmyrﬂ-k@etgammqwastemnoz'@mydm-1' hydroxy-
1, 1' - D hydr obet a- carotene; 3, 4-Di hydro-beta-carotene;
7,7 45‘“9'@1’@@1’@911'&'@hﬁireﬂGhycﬁ“oxy-a-lcetotorulene glucoside; 1',2'-
Di hydr o- bet a, psi - car ot ene;

7', 8'Dibjdrydr-aygak e 60G1ERE 1" Z'-Di? &gﬁ}gﬂﬁ

psi -carotene; 7' ggmu hydro-[délta %rgrqo?ye% %h?
Di hy ¢lhRokigesi bupii t getascarotene;
1, 2-%1 ydlr o- psllg Bfaﬁ{? foxxgvrg]};,%ﬁ%mnom ¢ 1,2

D h C d

b e%/;ﬁ fg}éﬁg{ybﬁéeng glﬁp@q‘gf%fol}fdopgne I}y8 f)cilydrolycopene; 1,2- Dihydro-
Di hy eta}p carotene 3,17' - diol;

9,1 PTG OB 20- pls Pilsarernethexdycppene; di6eDjhydro-4-
7,8 - D|hydro- [epsi], psi-carotene-3, 17" -diol;

1, 2- 0 dyenpendsonsai St Ribgdrohe@dspotéray 1',2'-

5, 6- D hydr o- bet a, bet a-carotene 3,5,6,3 -tetrol; 5, 6-

Di hy dh]@zdrdzrwmsbeﬁeﬁe Cl@d-@il%meo3r6H3ycdp6h&|l‘ 2'-Dihydro-1'-OH-
1',2' - D hydro-beta, psi-caroten 1’

7', Btortliehy -4 pRiBtpsERELALEN -

1,2 D| hydro [gmf psITS car of]gl:hlkop}ﬁytoe&ezlz

Di hy Cakho d t \
bet a car o egﬂl%g 51 g ??H}fd}?ﬁlgfoegeﬁl P'Ijh Kyd’rophy?otﬂiene 1'2'-
56 tene-3 -tetrol; 7,8
(o ng%éﬁ(?aﬂﬁ%?ﬁ J%P%@ﬁs%a TSRS -

1 0-3,1"-

Dlhygrorgocgowbnn 7, 8 (or 7'y8') D1hydrosarc1naxanth1n 3,4-
Dihydrospheroidene; 11',12'- Dihydrospheroidene; 3,4-Dihydrospirilloxanthin;
3,3'- Dihydroxycanthaxanthin; 3,3'-Dihydroxy-alpha-carotene; 3,4-Dihydroxy-
beta-carotene; 2,3-Dihydroxy-beta,beta-carotene-4,4'-dione; 3,3' Dihydroxy-
[epsi]-carotene; 2,3'-Dihydroxy-beta,beta-carotene-4,4'- dione; 3,3'-
Dihydroxy-beta,beta-carotene-4,4'-dione; 3,3'-Dihydroxy- beta,[epsi]-
carotene-4,2'-dione; 3,3'-Dihydroxy-beta,chi-carotene-4, 6'-dione; 3,3'-
Dihydroxy-chi,chi-carotene-6,6'-dione; 2,3-Dihydroxy- beta,beta-caroten-4-

one; 3,3'-Dihydroxy-beta,beta-caroten-4-one; 3,2'-Dihydroxy-beta,[epsi]-
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di hydr oxy- gamma- car ot ene; 1, 2- D hydr o- 3, 4-
dehydrol ycopene; 1, 2-Di hydro-
W@ 2ebenigd1yar o- 1- OH | ycopene; 7, 8-Di hydro- 4, 4' - PCT/US2006/003253
di apocarotene; 7',8 -Di hydro- 4,4'-diapocaroten-4-al;
7', 8 caBithydioness ¥- Blhgd@@%efacl[é@sgr Sardten-A6AL 3 31D11¥ycrroxy-
Di hydro 3,4 -~ di dehydro- 3 hydr oxy-

gammde@e?é}f?-tc%’te% @loné@g@ﬁﬁ%«:ﬂgﬁé JchJI% C£Bt%¥-ﬁ- ge, 3,

1,2 dlhydroxy 4- Ket’ot or
di hy

D| h y r0? §%\Iog{/&’e(§x ?’ﬁt%a*?% y?Sieﬂ? egn er Rﬁ’ﬁ‘ﬂ’é%y -Je§-dehydro-beta~carotene;

et ot ruI ene;
R ﬂq% 65 dehgion Detpecapbiéas pgiPiyroxy-7,-dehydro-
-gI ucosyl -3, 4- dehydrotorul ene; 1',2'-Di hydro-|I
- gl (hetsgArotgne-R €Y -sp@ide; égﬁéDlhyerXy-2 3. -didehydro-beta,beta-carotene-
Di hydro-1' - hydr oxy- ganma- carotene; 1',2'-D hydro-1'-
hydr dd-ciiner 58 'adlihyth*oxy—%8-didehydro-beta,beta—carotene-4,4'-dione; 3,8
1', 2" -Di hydro-2' - hydroxy-3', 4' -dehydr o- 4- ket oganma-

car Otmﬁybdroiyﬂﬂdlal:H}Ad@B-Bet& chlhéﬁ%t@fféB 'B-diodey SLOh9a ek GIE 3.
gl ucosi de; 1',2-Di hydro-

1’ h)ﬁ‘i’deﬁ§'&fo4béfe?l§é?a-gm &@ﬁé’g%ngﬂ?fdrméﬂ 12 Bt Qo Yot beta-

hydroxy 4-ket St or ul ene;
[ ot
R éx;éa%oeyrzfaﬂéﬁr CrRBER b fpmraons
h d r I u X
By BB B el saei-csioten-tonh - Digdepena -
1',2°-D h droI copene; 7, 8-Di h{drol ycopene; 1, 2-
Di hy dlid(?hy rm:,qhh%/{ (garq)ty@-épqu 3,0-Rihydroxy-7,8- didehydro-6',7'dihydro-

Di hydr onet hoxyl ycopene; 5, 6-Di hydr o- 4-

met hbxty;[bgsi]emﬂeﬁe—&';ﬁédiohe?&,ﬂ]—]hmgfdmmgw,881&&6119@1@;7 ' 8'ditd/dro-
Di hydr oneur osporene; 1,2-Di hydro- 1-OH 1| ycopene;

1", 2'befajchi-Birbtehe-6Hidpdrel @@emﬂydroxy-s 4'-d1dehydro-1 2"-dihydro-
Di hydr ophi | 1i psi axant hi n:" Di hydr ophyf oene; " 1, 2-

2 DRt N T —
7D| hy 8%0% g{lﬁ gl’ | .]lilﬁ}jc{rgxy(-geadlggqtyarocg 60} §r}etrahydro 7'—apo-beta-

Di hydr osar ci naxant hj
[ cgroten Ql -one; 6a 3'-Dihydroxy-7', ' 8' dlde'hydro-S 6,7,8-tetrahydro-beta,beta-

carotene- 3,8-dione; 3,3'-Dihydroxy-5,8,5',8'-diepoxy-beta-carotene; 5,6-
Dihydroxy-5,6-dihydro-10'-apo-beta-caroten-10'-al; 5,6-Dihydroxy-5,6-
dihydro-10'-apo-beta-caroten-10'-oic acid; 5,6-Dihydroxy-5,6-dihydro 12'-
apo-beta-caroten-12'-oic acid; 3,3'-Dihydroxy-7,8-dihydro-beta, beta-carotene-
4,4'-dione; 3,1'-Dihydroxy-1',2'-dihydrotorulene; 1',2'- Dihydroxy-1'2'-
dihydrotorulene; 3,3'-Dihydroxy-4,4'-diketo-beta- carotene; 3,3'-Dihydroxy-
2,2'-dinor-beta,beta-carotene-4,4'-dione-3, 3'-diacylate; 3,19-Dihydroxy-3',6'-
dioxo-7,8-didehyro-beta,chi- caroten-17-al; 1,1'-Dihydroxy-2,2'-dithamnosyl-

1,2,1',2'-tetrahydro-3,4, 3',4'-tetrahydrolycopene; 3,3'-Dihydroxyechinenone;

- 56



Di hydr ospher oi dene; 11',12'- D hydrospheroi dene;
3,4-Di hydrospirilloxanthin; 3,3 -
wOrdvgaisogy cant haxant hi n; 3, 3' - Di hydr oxy- al pha-PEr/os®ne903253
3, 4- D hydr oxybet a- car ot ene;
2,
Di
2

3- B 3R pdcsx P816a epSibRalplcaloRR; $349DHIIRG: 5, Repoxy-alpha-

hydr oxy- [epsi] -carotene;

: F 9Xy -
D hy d S bor A hat G0 85y G Rk P B atindhe .3 Blifrcho S 8
3,3 r.oX saroten )
33 e&"ﬁig?tsxé/ﬁf%tswﬁ o f?%dg%msmﬁn 185 i Sy caroten
- 2, 3-Di hyd -
E‘ eth a, 1héfg glglﬂrezﬂerr%%ge?% B(ED?hydchxc;rr-]f keto-gcaroten)é ?E g'xy
3,3 h dr oxy- bet a, bet a- car ot en- 4- one;
3,2 axdnigodhaome] Bifwitioxylycopese; %1 'ehiydroxy-2'-(5-C-
3,3 D| hydr oxy- bet a, [ epsi ] - carot en-4-one;
3, 3' nbithylpermosybedyd3', 4 klidehgdrot Ba~dihydroeietapsd-chliofsnds-ony:
chi, X-caroten-6-one; 3,3 -

Di hy diByte f R&@ﬁ@’ﬁﬂ]ﬂh?&%x%@ ~mor-beta,beta-carotene- 3,4-dione;
D| hydr oXYy- ydr o- bet a- car ot ene;

: 3% ?ﬁ%ﬂ?dgéy -'ngp 3ab§3;b%§b%’a‘i*5t8ne- AL Fof@BOh&Me:; 3,3

car ot

3 Lﬁﬁﬁ%ﬁ%gwpyﬁ?b&%ﬁf’eeiﬁy-aaﬁ%t%%ﬁé,-@@vg?éardaxagﬂétea 1,2-
4,4 -djo , 3 - : L . ,
o hya}@é}ovyyﬁwﬂa@w RibvritEisninh 3By daoxsamteeste-
3',8
Di hy &rissepey3,8-Rihgdtoxsr2e, Bél-tetretiehyder-detaditBraratenetit ghdione;
3, 3" -Di hydroxy- 2, 3-
di deBy3HDohyakeday-DE81748 catradehndrd- bete beta-carotene-4,4'-dione; 3,3'-
3, 3" -Di hydroxy-7', 8" -di dehydr o- bet a, bet acar ot en-
4- 0n®1h§&ir6xy—@'3@9'£t@?%el¥yd§0 Aetehwsleaoraba,228Ae dipalmitate;

caroten-4-one; 3,

D hydr ﬁfdrg’x)g‘]@?hg'd i ai L spblasasbeRadane:

rox ro-c caro

o psi ]D%\é(ﬁgzg}gﬁyzgél@ gatra&%&rﬁ\éq'i% 162"_-@%;’2&@&9&1 ca[rotene-2 2'-

7, 8-di dehydro-7', 8" di hydr obet

Chi - A6t ﬁelighyd'goxwﬁ @Xg’ 8 -getralgydro -5'-apo-18'-nor-beta-caroten-6'-

Di hydroxy-3', 4" -di dehydro-1', 2' -di hydrobet a,

psi - oaedt, dhDihydrnscy-112, lZ’JetmhMWchﬁbt,ené 58! Mehydtoxy-5,6,5',

1',2' -di hydro- beta, psi caroten- 4-one; 3, 5-

Di hy d-exyhaird-beiatehychrotese-8,3 Zdiofle; 3t BDiARtdx v 7,8, 7;8p0- be

t acar ot en-
tetrahydro-chi,chi-carotene-6,6'-dione; 9',10'-Dihydro-beta- zeacarotene 3,17'-
iol; Diketo-, see also Dioxo- or -dione 2,2'- Diketobacterioruberin; 3,4-Diketo-
beta-carotene; 4,4'-Diketo-beta- carotene; 4,4'-Diketo-gamma-carotene; 4,4'-
Diketocynthiaxanthin; 3,3'- Diketodehydro-beta-carotene; 4,4'-
Diketolycopene; Diketopirardixanthin; 3,3'-Diketoretro-beta-carotene; 3,3'-
Diketoretrodehydro-beta-carotene; 2,2'-Diketospirilloxanthin; 4,4'-Diketo-

7,8,7',8'-tetrade hydrozeaxanthin; 3,3'-Dimethoxy-beta,beta-carotene; 3,3'-
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8' - one;

6, 3' - Di hydroxy-7', 8" -di dehydro-5, 6, 7, 8-tetrahydro-beta
W0 b@bagHsot ene- 3, 8- di one; PCT/US2006/003253

3,3 -Di hydroxy-5, 8,5, 8 -di epoxy- beta-carotene; 5, 6-

Di hy dsigiertroRySodlh, Eapgﬂ]sear%@lén-e,am':xbﬁﬁ@i&@rgahﬁﬂa-waeﬁb;:3,3'-

5, 6- D hydr OXY - 5,

di hy% ﬂ‘lyél a?% g&gﬂ;ﬁi %—%éfloge'n'eoi ?'-ﬁﬁriléﬁ’xoxyé 4-didehydro-
1 [
apo 5 15 ﬂ%?ogt ena%v%m Ev&sggaa%fﬁae lpkDimetiosy-3edidehydro-

4 -dio 1' - Di hydroxy-1', 2' -di hydr ot or ul ene;
1 812, B0 eyt s At omss blEDimethory -
3, 3 - Di hydr oxy-4 4' - di ket o- bet a- car ot ene;

3, 3' didichydhoely 2,1',2'-tetrahydro-~psi,psi-carotene; 1 1-D1methoxy—3 4'
2, 2' -di nor-beta, bet a-carotene-4,4'-di one-3 ,

3' - didedildroet, 23,2 Xehiides-pi\psiBcarbten-4-one; 1,1 -Dimethoxy-
di oxo-7, 8-di dehyro-beta, chi- caroten-17- aI

1, 1' 10 1y dr, 0XyedhadroHsl. Okl 1, Bimethoxy-1,2,7,8,11,12,1',2"-
1 ,2 “tetr ahydr o- %d %S teirahy]é?eolci/xgopen

S gp%ﬂ!ogggygsg Qm%&%nﬁsmﬁneﬂ%waw wBirehydro-12, 12
Dl hy PR 'Biicw?%@? YaPhROAGRLSS 3%k Beddvanyl g 2

epoxy-beta- caraqten '

2- (atmam/ QW%EE&%%W@ 2'dione; ddeRigphoxydshl 'erfestabydo-
3,3' - Dihydroxyisoreni erat ene;

3,3 psx,mydarom 2A-dpt,b- @n‘m’tb@e/hé 2, B,23tetrahydro-psi,psi-carotene;
Di hydr oxyl ut eochr onme; Di hydroxyl ycopene;

3, 1" 1[¥-Distetooyy-2,2; (' 2~ Cerrdhipgidopssinpsisigtene)4,4'aione; 1,1'-
, 4" -di dehydro- 1',2'-di hydro-beta., psi-caroten-4-

one ﬂﬂn@ﬁﬁ&?ﬂ}’ﬁ?w Q@t grﬁﬂﬂ?yco pene; 1 1-D1methoxy-l 1',2,2'-
2 - Di hydr oxy- 2- nor - bet a, bet a- car ot ene- 4°di one;

2 AN B Dipgigoget:pineg i fipagpone.66-
YR 1 A Baorsh 9655

D| hydr oxypi rar di xant hi n;

Di hy gpa@gggj'qrr@‘qep@; @etda@aéc?,&?gpgmr-beta beta-carotene-3,4,3',4'tetrone;

3, 3" -Di hydroxy-2,3,2', 3" -tetradehydro-

bet a Dieexenthamd, 8 ABiogi-4-oxdihstrecar@Gens; Dmmme@)a;sojmk@tw- or -

8' -tetradehydro- beta, beta-carotene-4,4'-dione; 3,3 -

Di hydidwe)s;62, Hox@10'3apo-3,6&edethydtaoten-1 O'-al; 5,6,5',6'-Diseco-beta,

bet a, bet a- car ot ene- 4, 4' -di one di pal mtate;
beta-carotene 5,6,5',6'-tetrone; 7,8,11,12,13,14,15,7,8',11',12',15'-
Dodecahydro-13,15"14,15' biscyclo-15,15'-seco-psi,psi-caroten-15-ol;
Dodecahydrolycopene; alpha-Doradecin; beta-Doradecin; alpha-

Doradexanthin; beta-Doradexanthin;

[00125] Echinenone; Echininone; Eloxanthin; 6-Epikarpoxanthin; 3'- Epilutein; 5,6-
Epoxy-alpha-carotene; 5,8-Epoxy-alpha-carotene; 5,8- Epoxy-beta-carotene;
1,2-Epoxy-1,2,7,8,11,12,7',8",11',12'-decahydro- psi,psi-carotene; 5,6-Epoxy-
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3,3 -Di hydroxy-7,8,7",8'-
t et radehydr o- bet a, bet a-caroten-4-one; 1,1'-

wordhvwdsosy-3 ,4,3 ',4' - tetradehydro- 1, 2, PCT/US2006/003253
1',2" -tetrahydrod- psi, psi-carotene-2,2'- dione; 3,8 -

Di hydr, oxdiddhiydfe-5,6- d118yd-ré-©étﬁ®€ﬁad mofene-apadib& 5,8 PoRRY R C
ar oten-6'- one; 1 1' - D hydr oxy-

-t ; : ' \ 41
: ggc;eggaxggfgs s ﬁét%aaecar&eée é;@galg& b hoRy S 4-

et a- car ot ene-

t et a?% §¥9r°§‘|?¥'"d&wdf%“£F%tpéh gaf@tﬁgﬂ-a%‘ §hE-Epoxy-6,7-didehydro-
iol; Diketo-,
Ses 3@5 L R AR (Y ATNE AT 5 B

3,4-Di ket obeta- carotene; 4,4 -D keto bet a- car ot ene;

4, 4' Spy-fidelydgerhiad’ ,éart@taém@m bptaz;beta-carotene—S 5,3'-triol; 5' 6'-Epoxy-
Di ket ocynt hi axanthin; 3,3'-

Di ke6&déiﬂyhbrdme-b‘336,é&ﬁatr@hy&h&-;be‘é,b@’ta-cdﬂbﬂe@é—ﬁb}&f—ﬁﬁxﬂ Bedcetate;

Di ket opi rardi xant hin; 3, 3" -Di ketoretro-beta-carot ene;

3, 3" 5' 8 REd:GL 6T IadtpRdL 96 Beg' -Qet%ﬁf@ﬁoe&@a beta-carotene-3,5,3'- triol;
2,2 Dketosplrllloxanthln 4,4 - Di ket o-

7,8 % 6—§}g § bR d P%Gﬂé %@%@J‘éa%t@ne% 3,120l 38 Bpoxy-5,8-

xy beta, bet a-car ot ene;

oL RIS B ey P Eﬁﬁ@?‘g%eﬂﬁ@v&o 12Rapo-
ih_ ngtgnEt nox %g??‘ F@(ﬁ g,gr%toéﬁé 61 dl%ydro-beta 'beta-carotene; 5,8-

Di rnet hoxy- 3, 4-di dehydro- 1,2, 1\2\
8! ﬁé&éﬁﬂhkﬂrpéaetaﬁ&ta—@ﬁef@n@ 5. Eper/- 5,6-dihydro-beta, [epsi]-
Di et hoxy- 3, 4- di dehydro- 1, 2,
: 21 Ectretenahs;8ipopsis, Sedibydrasbateelopsi]- baibterd) HEt-Bpuyy-B,2'-
, 4" - di dehydro- 1,
: % &ydi(ﬁbétﬁbﬁifb'aﬁbt@fe‘ é’%-'Ep@ﬂi -0 @04ty B epsi], psi-carotene; 1,2-
2

"RPRPNPORPWT
.

Di et hoxy- 1.2

PR i LB SRR
o SRR Qitelarieis Hd .

tetradehydro- 1,

{ ot r AR Weaeqs Aodiob S Epor S Sefloylro-betaepsil-carotenc-3, 3-

Dlrrethox - 2, 1', 2" -tetrahydropsi,

psi - 0’%/ eRppBy-416-diltydro bla:acfgpsnbwgtexlq -3,3"-diol dipalmitate; 5,8-

1, 2 -t et rahydr o- psi, psi - car ot ene;
Epoxy—5,8-dihydro-beta,[epsi]-carotene-3,3'-diol; 5,6- Epoxy-5,6-dihydro-

2,
1
2'
1,
I,

beta,[epsi]-carotene-3,3',6'-triol; 5,8-Epoxy-5,8- dihydro-beta,[epsi]-carotene-
3,3',6'-triol; 5,6-Epoxy-5,6-dihydro-beta, beta-caroten-2-ol; 5,6-Epoxy-5,6-
dihydro-beta,beta-caroten-3-ol; 5',8'-Epoxy-5',8'-dihydro-beta,beta-caroten-3-
ol; 5,6-Epoxy-5,6- dihydro-beta,[epsi]-caroten-2-ol; 5,6-Epoxy-5,6-dihydro-
beta,psi- caroten-3-ol; 5,8-Epoxy-5,8-dihydro-beta,psi-caroten-3-ol; 5,8-
Epoxy- 3,3'-dihydroxy-alpha-carotene; 5,6-Epoxy-3,3'-dihydroxy-

7',8'didehydro- 5,6,7,8-tetrahydrod-beta,beta-caroten-8-one; 5',6'-Epoxy-3,3'-
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1,1 -Di nethoxy- 1,2, 1',2'-
tetrahydro-psi, psi-carotene-4,4"'-dione; 1,1'-

woreeenssogy- 1,2, 1',2'- tetrahydrol ycopene; PCT/US2006/003253
1,1'-Dinethoxy- 1,1',2,2"- tetrahydroneurosporene;

Di rretdmydm;qe’emdmehwm' 6y diih$d16- 1-0dli 1900ee oAb eR B Saroten-
di oate; Dinethyl- 8,8 - diapocarotene-8,8' - di oat e;

Di negpol ioa88 3,6 BhdRy=3, S RRRIEGOL, e 1ed ty&o =5 @Bl %ﬁ{yam-

2,2-D nor-beta ‘bet a- carotene 37434

Di n 0’1@22 rﬂg}ﬁmg’r-béa Bt ‘%}o’ce‘h f%‘ b %’-oq{a}% 3C?cre%ttee %e 6'- Bp&’ng 31

s e e et o-

y(g_:)l:rdx(sl%| T ggibdeggﬁrg 5 g (? gycgg]lgtlé%-trmor-beta beta-caroten-
5 6 } trone, 1 1,12,13, 14,15
ik 129 11150 6“65%/%ﬁrﬁnos‘/13é*fﬁﬂlsdr0éw§e§rc¢Wdroeeta chi-

' _seco- psi psi-caroten-1 S-ol; Dodecahydrol ycopene;
al phaapnadeoed ,8-@@Day-wr‘-dﬂhefdﬂomy-Saﬂ-fjﬂnadroneta,«thixearbﬂah-r&-
bet a- Dor adexant hi n; [00125] Echi nenone; Echi ni none;
El oxang;Hi @EpﬁxﬁbJSKéﬁlpM&WStﬁ T,8"-3etrahlziol bt £ opsi]Raten-11',19"
Epoxy- aI pha- car ot ene; 5, Epoxy al pha- car ot ene; 5, 8-

Epox ytibet1as cRydiyenes, 3Jep8X}EB%Mmy1%u%al)Zz B-hydrodgal . 8,1
1,12 decahydro- psi, psi-carote

5, 6- ut§1§ 3*?'43&&%% E§ 162'9{;1;})@?&?6-&3?151%%@%%}1-1-ol‘ 1,2-

car ot ené-
£ S PR, 3s12p%§%ot%g% AR oo

car 0

eta@arqt@r? aﬁ%ﬁg r60E12§E<tya5 @‘éthé{df% bQ’@peTbetascasotw 3:49'-diol;
19) 3 -tetrol; 5 ,6"-Epoxy- 6,7-didehydro-5,6,5",6"-
tetr éﬂy@@@}’b?etha’dm@amaac@m@na 558-Bpoxy-3-blydroxy-5,8-dihydro-8'-
5',6' - Epoxy- 6, 7-di dehydr o-
5, 6, Gp@bethetaratby-8l-al; bt Bpdxgtahyro:ot-80atiBydro-30=dpoldta-
3-acetate; 5,8 -

Epox¥arbieh= 1%)" C&???Zj r5906-Ep8xy23-h§drok §15 ABNFE- D2hBo-BEh Rafdién-

ot ene- 3, 5,

> ERL %gngfﬁ 5630 8- REUR R b6t edBient She;
di hy§1%o ?ék? 1§%%}8i?2§poxy]102 7%' 1QI| 12, ’I7:7 8 oct é(l)(l)-pSI p31 -carotene;

1,2-Epoxy-1,2,7,8,7',8'",11",12'octahydro-psi,psi-carotene; 1',2'- Epoxy-

7,8,11,12,1',2', 7', 8'-octahydro-beta,psi-caroten-2-o0l; 1,2- Epoxyphytoene;
5,8-Epoxyrubixanthin; 5',8-Epoxy-5,6,5',8'-tetrahydro- beta,beta-carotene-
3,5,6,3"-tetrol; 5',6'-Epoxy-5,6,5',6'-tetrahydro- beta,beta-carotene-3,5,6,3'-
tetrol; 5,6-Epoxy-3',4',7",8'- tetradehydro-5,6-dihydro-beta,beta-caroten-4-one;
5,6-Epoxy-3,3,5", 19'-tetra-hydroxy-6',7'-didehydro-5,6,7,8,5',6'-hexahydro-
beta,beta- caroten-8-one 3'-acetate 19'-hexanoate; 5,6-Epoxy-3,3',5'-
trihydroxy-6', 7'-didehydro-5,6,7,8,5',6'-hexahydro-beta,beta-caroten-8-one;

3,6- Epoxy-3,3',5'-trihydroxy-6',7'-didehydro-5,6,7,8,5',6'-hexahydro-beta,
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carotene-3,12' -diol; 5, 6-Epoxy-5, 6-di hydro-beta,
bet a- carot ene; 5, 8-

wEp@xPsH3B- di hydr o- bet a, bet a- car ot ene; 5, 6- EpORGF/US2006/003253
5, 6-di hydro-beta, [epsi]- Ecarotene;

5, 8- 5@@‘6&:&6188CBnB)Bdﬁ&téi@ti%'L%i'yh‘5 9%99&6%@ 7- didehydro-
1,2 -Epoxy-1',2" - di hycfro bet a, psi - car ot en

1 2 t 13 ’ 2'1
Epox 5 dizf’%x—ge'tﬁja%}é%ré_l'odllrﬁfgﬁ@o% 602 bbmRAtGiGR]S) ﬁ”-%hdel 556'-

d hy ?&83&% é”);%’aﬁ B%fi“g‘%g { ?%,?Sﬁgggd@c? é %t n‘%tral%;’d?o %8 j)i )%O-tnnop
Ea@%tascaeotanﬁéd{@oﬁéq Srapape: 4 3LAPOEhE S rhydioxy-

5 6 By B,85henahydiocganenalepsipsiafotenB onent 6 Fppxyathudnthin;
dipalnmtate; 5, 8-

Epox s %Eﬁe@zb@»ﬁn‘mﬂb @Esehschgltixhnthimr BichvehodtzBantlbine] 4’-Eh&cy-
Epoxy- 5, 6-di hydrobeta,[ epsi]-carotene-3,3 ,6"-triol;

S, 8- bptab¥tascaPotesll éflMl(i’e" g“-pebay-lapsd Bet@-%ﬁ&?&l@eEuglenanone,
3,3 ,6' -triol; b5, Epoxy56d|hydro bet a,

bet a4gaf; AERRXY- S, 6-
di hydrgegsel?‘gd‘é“é?gﬁggiegg en-3- ol :
- Epoxy-5', 8' -di hydr o- beta bet a- caroten-3- ol ;

[00126] E&%&n%lgv%p%k&ﬁgrﬁa%?ﬁo%& ‘%?e%)olg %ﬁ@g%@%‘cgﬁ%m%m

poxy-5 robeta,” psi-

Xy-5, 8- obeta psi - carotenSoI 5, 8-

Epoxggf)afx’ﬁo ﬁ%@% al pha- car ot ene;

5, 6- Epoxy- 3, 3' -di hydroxy- 7', 8' di dehydr o-

5 6, 7 8- tetrahydrod bet a, beta car ot en- 8- one; '
[00127] 5 "5 Capgpigxpnthiiy befg, Pyfapngigliosy] @c@»%mmﬁw caamm;@p& 8-

-10 11,20-trinor-beta, beta- caroten- 19',1 1'-olide;

5, GdIOEFﬁok}@n@QIBOSy&Ihh@rdg@x&,wdi@atdj @empﬂdiasyla‘le,aﬁolitanosyl 8,8'-

di hydro- 10,

1, 20diapberosteine 8 B -biotie: bes, Dt @huchSyl, Hyllrogehiqge-ddpacabrhed,4'-

5, 6'-Epoxy-3,3'-

di hy dioRiey 477 &8s, BLARBYS 2- éydr@genw BYah9drbOs 4l afdchloteBls;4'-

beta , beta-caroten- 19' lide 3-acetate;
>, ?O%Qf%y b%a,@p?%&@?%égﬁngf%%/ Bé&g&ggfég &Bht%a’t;e% Bo-

e o BTGy ieBiaens $5-goate; Olucopyranosyloxy (e

t et ' ?}ﬁc%g}? c»t()yt 2 &ﬁl%géslloygyﬂ gid?arllpo}le&r'osplogrene 1'-Glucosyloxy-3',4'-
didehydro-1',2'- dihydro-beta,psi-carotene; 1-Glucosyloxy-3,4-didehydro-1,2-
dihydro- psi,psi-carotene; 2'-Glucosyloxy-3',4'-didehydro-1',2'-dihydro-beta,
psi-carotene-3,1'-diol; 1'-Glucosyloxy-3',4'-didehydro-1',2'-dihydro- beta,psi-
caroten-3-ol; 1'-Glucosyloxy-3',4'-didehydro-1',2'-dihydro- beta,psi-caroten-2'-
ol; 1'-Glucosyloxy-3',4 '-didehydro-1',2'-dihydro- beta,psi-caroten-4-one; 1-
Glucosyloxy-3,4-didehydro-1,2,7',8'- tetrahydro-psi,psi-carotene; 1-

Glucosyloxy-1,2-dihydro-psi,psi~- caroten-20-al; 1-Glucosyloxy-1',2'-dihydro-
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olide; 1',2'-Epoxy-2'-(2,3-epoxy-
3-net hyl butyl ) -2-(3-hydroxy-3- nethyl butyl)-3
WO 2006/0876ehydro- 1,2, 1',2'- PCT/US2006/003253
t et rahydro-psi, psi-caroten-1 -ol; 1,2- Epoxy-
1, 2, be®,p&t- pﬁbtehema-r@hibmqu)@rl-l, ,fZ'Sdlhyc&bqpmmpsl-carotene, 1-
5, 6- Epoxy- 3- hydr oxy- 8' - apobeta- caroten-8'-al; 5,

6- Ep @ch@y@xﬂ-lldei'hS)drl)Ops@)@pcé?@t%ﬁ‘e anRlB@%ﬁm’ﬂ' %’-dﬂjﬂy@oﬂ 4
5, 8- Epoxy- 3- hy r oxy- gamra- car ot

S a?oﬁe farde AL Vitho s 9’2“%#3%*‘%2 3 4RO - dibydro-
6. B; ks’l‘?éﬂ?ﬁ%%rr%we 2 OGRS S methy b2 ey Dy Bpdrony-

6 Epgwetgylh%rdwwl)%a@m ganmp-seoigRp t-(i-Blucepdoref anethyl-2-
-8' -one; - Epoxylutein; 1,2-Epoxy- 1,2,7,8,1

1 1 Qutpnylgy %&ﬁ'@ﬁ?@?ﬁbﬁﬁgﬁthph%bu@ndDé@psﬂ [epsi]-carotene; 2-(4-

1, 2-Epoxy-1,2,7,8,7",8 ,11',12' oct ahydro- psi, psi - carot

ene; Glﬁqoﬁyloxﬁﬁan@thyl?z Buﬂenﬂl)-lg(ﬂhycﬁoxy-? methyl -2-butenyl)-7,8-

8' - oct ahydro- bet a, psi-caroten-2-ol; 1,

Epoxﬂﬂﬂ?’&ioo[%ﬁﬁ] (L)e@sﬁ chERBHAT E't(h)@ﬁ&i},'yl?)x -meth 2-buteng1% -2~ (3-

poxy- 8' -t et rahydr o- - bet a, bet car ot

bet aﬁxggltyyz%ﬁ ahi)-Rogi iR HoRr o 813 BB

caro

t ot o r TR 0 gt st w34k Asteumdshogresl 211 2-
19 f%@ﬁ%@rﬂwbwar@fem- loff @iy lr@uepsgloxy$,43' 4 tetrrdehydra-

robeta, beta- caroten-8-one 3'-acetate 19'-hexanoat e;
5, 6- Eﬁéﬁghyggnge,t@psi-qardth}ed Ghyoyn@rih,; Guaraxanthin;
7' -di dehydro-5,6,7,8,5", 6" -hexahydr o- bet a, bet a- car ot en
-8-one; 5, 6-

[00128] Epoxia®cpithiaxarthinhddientey; Betétoxdittialh yidk aiebalfidroledpend’ -
hexahydr o- bet a, bet a- carot en-8-one 3 -acetate;

5", 62,3086 BeRaddhydrold)y Jeie Wetd bér- rHRAY A D7,8,11,12-
5, 6 5',6"'-tetrahydro- 10, 1

-2 ggﬂs%% {8 OB 308 83 A ox bl aiotid Blicartrend;
t et ' :fll,? ﬂ8dgl'e§§1‘§r§g({ tg%llé)gfz rc:EtJr% ene; ?? tl? lgaf" § tﬁexahydro-pm,psy

- 3.6, 3. -trihydroxy- ' 5
7, b OERe 7.8 b1 R S eneyathste pebpapen el 05 Sk 16415
5, 6- Epoxyzeaxant hi n;
Hexahydro-beta ,psi- ~caroten-2- ol; 1,2,7',8',11',12'-Hexahydro-psi,psi-caroten-
1-ol; 7,8,11,12,7',8'-Hexahydro-psi,psi-caroten-16-0l; 7,8,11,12,7',8'-
Hexahydro-4,4'-diapocarotene; 1,2,7,8,11,12-Hexahydrolycopene; 1',2',7',
8'11',12'-Hexahydrolycopene; 7,8,11,12,7',8'-Hexahydrolycopene; 7,8,1',2,
7',8'-Hexahydrolycopene; 3,4,3',4',7',8'-Hexahydrospirilloxanthin; 19'-
Hexanoyloxyfucoxanthin; 19-Hexanoyloxyparacentrone; 1-Hexosyl-1,2-
dihydro- 3,4-didehydroapo-8'-lycopenol; O-Hexosyl-1'-hydroxy-1',2"-dihydro-
gamma- carotene; O-Hexosy-1-4-keto-1'-hydroxy-1',2'-dihydro-3',4'-

62



5, 8- Epoxyzeaxant hi n; Eschschol t zxant hi n;
Eschschol t zxant hone; 4'-Et hoxybeta, beta-caroten-

W@ 20083740 - Et hoxy- 4- ket 0- bet a- car ot ene; Eugl enBCiDNg82006/003253
Eugl enar hodon; Eutreptiellanone; [00126] Fl avaci n;

Fl aVv Qlifd9R;- ghhanoshaehd Hopkaiiaxadikinl Hiddok§x LA N

Fol i achrone; Fol i axanthin; [00127] Gazanl axant hi n;

get 3.@8@;"1 Cg‘?ln loébﬁg'g‘l C?!é/“&%ﬁe%f# %’bcarggenlal 3-Hydroxy-8'-apo-
oo Sy Gl ﬁ@d@xyéop oS SR O g Bfory-12-

hydro -4, 4' - di apo rote e-4 4 di oat e

9 aGcg;rgggly 3-Hy roxy—S'—apo -[epsi]- caroten-8'-a1 3-Hydroxy-8'-
hydrogen 7,8 dlhydro 4, 4' - di apocar ot ene-4, 4' -
di oatad®o- M@-gargtegfi;@gggmd 9'—I—Iydroxy-9' apo-beta—caroten— -one; 9'-
hydr ogen- 8, 8' - di apocar ot ene- 8, 8' - di oat e;
bet a,fHQrovqu'ydporfepdﬁ},#bar&teﬁ-‘3-oxﬂt Hydoayateaodedord; 3.di oat e;
G ucopyranosyl oxy (see d ucosyl oxy); 4-

d UC(I-Sydr@xgbéaﬂthéxan&hﬁWH?&MOQ?%@fa%ﬁcaroten-18'-a1 3-Hydroxy- alpha-
1'-d ucosyl oxy-3',4"' - di dehydro- ,

2'
di h {
o é%@ﬁ%r %_I@?drofﬁéf?h& ggrotehg g, Hg/ h/g?rf%ltascarotene 2-Hydroxy-

§S| GC ar o eér;cg 3%1}’drgxy-getgle%gene /1‘ Hy%roxy—bh A= Caro eente

bet a I‘r}g‘? L oot 3 4Eﬁng,l Zg %deoxy-gann%a-cgrlotge){le 3- Hydroxy-[delta]-

1-d ucosyl - 4' -di dehydro-1', 2' -di hydro-

bet a Cpeteneat Yérpwbet%beta-xzamtgneﬁeﬂsyhmyi* -Flydroxy-beta,beta-
'-di dehydro-1', 2'-di hydro- beta, psi-caroten-4-one; 1-

A ucessotareydt, 8-dorai defydtopy-betd,béta- Birotene-3,4-dione; 4'-Hydroxy-

tetrahydro- psi, psi-carotene; 1- d ucosyl oxy-

1, 2- Cﬂ)bﬁyjéfapcd@&ﬂen@SM d161@ef ot Hgd%@ ydeta,[ eps1]-carotene—4 3'-d10ne 3'-
1- d ucosyl oxy-1', 2" - |hydro et a, psi “carot ene;

A ucaaylox) ybe’ca,[%s%d%?%gﬁé).’f hQﬂ‘)rle' B &&[ﬂ&ga&l-éarotene-S 6'-

ucosyl oxy-1 ro- , pSI - car ot’ene

d

é Scogy%}é!);( sﬁéd Oﬁyg)ﬁg%;h%cuotgné 314‘,146%05 a[-r{y roxy-beta,beta—

LR N L N
caroten-4-one; 3'-Hydroxy-beta,beta-caroten-4-one; 4'-Hydroxy- beta,beta-
caroten-4-one; 3-Hydroxy-beta,[epsi]-caroten-4-one; 3- Hydroxy-beta,[epsi]-
caroten-3'-one; 3'-Hydroxy-beta,chi-caroten-6'- one; 3Hydroxy-beta,psi-
caroten-4'-one; 3-Hydroxy-beta,psi-caroten- 4-one; 3-Hydroxy-[epsi],[epsi]-
caroten-3'-one; 3'-Hydroxy-psi,psi- caroten-4-one; 3-Hydroxycitranaxanthin;
3-Hydroxy-7,8-dehydro-alpha- carotene; 3'-Hydroxy-3,4-dehydro-beta-
carotene; 3-Hydroxy-3',4'-dehydro- gamma-carotene; 4-Hydroxy-4,4'-
diaponeurosporene; 3-Hydroxy-2,3- didehydro-beta,beta-carotene-4,4'-dione;

2'-Hydroxy-3,4-didehydro- beta,beta-caroten-2-one; 3-Hydroxy-2,3-

63



3-net hyl - 2- but enyl ) - gamma, ganmma- car ot ene;
2- (4-d ucosyl oxy- 3-net hyl - 2- butenyl) -

WQ@200648319@r oxy- 3- met hyl - 2- but enyl ) - [ epsi |, [ epsP¢FUS2004/€03253
ne; 2-(4-

A uc hodno-beta1Béthyd
_z“b?f?ns. - Mt }{Va’;%éf%’ﬁ%%%%%%%i?eﬁw

|
ma g;‘/cla@té}ﬁﬁt%}één 3‘,{(?{}?@5@?3%&? ‘?yocar X o{é??’ jone; 3-Hydroxy-

2- [ 3 X thlbutyh}y ,,h. - ‘
et AT BRERTr e e e 3;0&935142% 5985 Bt
tetrah I 0- psi i -carqgtene-1,1'

SR R R R B e ——
1 2 - di hydro bet a, psi - carot ene; d ycynerin;
Quar %@tqiihen:* -Hydraxoyhsdidekadrost, ﬁ"-dmkﬁdreﬁ -epg-beta- caroten-8'-
Het er oxant hi n; Hexadecahydr ol ycopene;
2, 3, 2n¢.3 —H&ﬁfoxy@x Slettitighyd -4, S Glikydedchi; ekt dieta 8-dione; 1'-
carotene; 1,2,7,8,1 1,12- Hexahydro-psi, psi-carotene;

1, 2, Hyroxy- 3',2‘-d1db1€9@6‘-}1d212h hro-B8tia,pSRERS NG+ one; 1'-Hydroxy-
l,2,7,8, 7,8 Hexahydro- rlgjliii rsi- pcarotene 7e,8 1y rO}lcy

2, 7" a8y di1or. '

Hex aﬁo’y%ir o- bz?ﬁg {)g [ 9&2?%&%@%&%?{8%1155 '?ﬁe? ]Hf%’g )%23 §r18

He t, t ,
Xa%‘Yd%@?drBel PR AR R s & B 47igey e

2, t 16-0l; 7,

1 12 47'5 %hygb Pé‘f(gﬁﬁtﬂi? Bgt&,bap-%ré%%gaﬁgé@a@ 3. ﬁ@r%ysz 31,1

2 Fbxah drol ycopene; r, 2 "1
. 12didebydin nqyr%lg@qqgarotpng&ﬁ 4'- trione; 3'-Hydroxy-4',5'-didehydro-

1 12, 7', 8" - Hexahydrol ycopene; 7,8,1',2'

7' , 84;5F-Ieetwhbﬁﬂa,bdaty<cmmame3-one; 3-Hydroxy-5 ,8,5 ',8'-diepoxy-beta-carotene;
3,4,3 ,4",7 ,8 -Hexahydrospirilloxanthin; 19'-

Hex aBCHj/d?&{}f wmaryufu m a béﬂ%&r@%@)@mﬂs—ﬂ%{b&wﬂ@ d1hydro-
| - Hexosyl - I, 2- di hydro- 3, 4- di dehydr oapo- 8"- 1 ycopenol*

3 IS g NS0 e

H,y dr %g ﬁgelh-ylg r&g}fﬁ@‘%ﬁgﬁ{pﬁé@@h— ara%tkl n3. &-lay)é?or;(tyb},g-dlhydro-

ol 3- roxy- be 0- 2- car ot enal
Wa}lgy tendep%,%éfl Iglydroxy-S' 6'-dihydro-beta,beta-caroten-4-one;

1'-Hydroxy-1',2'-dihydro-beta,psi-caroten-4-one; 8'-Hydroxy-7',8'-
dihydrocitranaxanthin; 4-Hydroxy-7',8'-dihydro-4,4'-diapocarotene; 4'-
Hydroxy-5',6'-dihydroechinenone; 1'-Hydroxy-1',2'-dihydro-2-isopentenyl- 2'-
(hydroxyisopentenyl)torulene; 1-Hydroxy-1,2-dihydrolycopene; 1-Hydroxy-
1,2-dihydroneurosporene; 1'-Hydroxy-1',2'-dihydroneurosporene; 1-Hydroxy-
1,2-dihydrophytoene; 1 (or 1")-Hydroxy-1,2 (or 1',2")-dihydrophytofluene; 8'-
Hydroxy-7',8'-dihydroreticulataxanthin; 1'-Hydroxy-1',2'- dihydrospheroidene;
2'-Hydroxy-1',2'-dihydrotorulene; 2-Hydroxy-1',2'- dihydrotorulene-1',2'-

oxide; 5-Hydroxy-5,6-dihydrozeaxanthin; 3-Hydroxy- 3',4'-diketo-alpha-
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caroten- 8'-al; S-Hydroxy-10 -apo-beta-caroten-10 -al:
3- Hydroxy-12' - apo-beta- caroten-12'-al;

WQ20dgd8308y/ - 8' - apo- [ epsi ] -caroten-8' -al; 3- Hydr BX/US2006/003253
apo- beta-caroten-8' -o0ic acid;
9' - Hyadioteng; D Hydpoxybgd'atikas-bdtarcatbtare3'- Bydroxy-3,4-diketo-beta-
Hydr oxy-9' - apo- [ epsi ] - car ot en- 3- one;

Hydr @éﬁb@ei%el’lH ng1 -& tt%@t .@X,xcaﬂg t t L N

! phﬁ%%ie%t‘ﬁ B ?% 24‘-@4’%2?%%%‘%%62 é%td&%ﬁ@menonea

bet car ot N O car ot ene; 3-
Hydr gx@Y‘ﬁg ’@8‘?‘8‘5’(3& eﬁ’yﬁmx%w n“g ’E?éV?ﬁhé‘??éon%3'
Hydroxy-[delta]- carote
2- Hyétyelmtﬁpwbetwmtm3'4Hmdrozsy«3r6eeposy-5 6-dihydro-
Hydr oxy- bet a, bet acar ot ene- 4, 4' - di one;
3 HﬂDdﬂadﬁBSl]b@tr@@bétcme ¥diphene’,s: e@oxdy—@t;&-dldehydro 5,6-dihydro-
4' - Hydr oxybet a, bet a-carotene-3, 4-di one; 3-

Hy dr duty;beeat@rdtensi dnes ar Hp@rﬂﬁyétgﬁenaﬁdr@n%Hﬁiroxyﬂexmanthln, 1-
Hydr oxy- bet a, [ epsi]- car ot ene- 3, -di one;

- Hy digsyoxhet 2.7 ric e %ﬁm?ydroly&kené“wﬁﬁdr&y? 4,1'2,11",

Hydr oXy- bét a, bet a- Car ot ené- 3
f a 1

2- 1y o BBk haRE B o e oyt uemy 2-C-
bet ac ar o ; . ‘

‘?rgtt}@?%%or}léf‘t‘%b%‘F%fPéeHea43'Wéroxﬁsoﬁtﬁtﬁr%&%ﬁ 3- Hydroxy-
bet a, bet acaroten- 4-
3- Hyérlgg%ya b3~ garpgeﬁg,q Hygqoggyénketo@}@}a-cgrotene, 3- Hydroxy-4-keto-
Hydr oxy- bet a, [ epsi] - caroten-3'-one;
S - Hbctaam;om@t %Hydr@w@ﬂ@tm—béta-cmn‘@ne; 4- Hydroxy-4'-keto-beta-
3Hydr oxy- bet a, psi caroten- 4'-one;

S- Hy daroweyie Dt RAIS {2 11,2'-8ih98@torulene; 3-Hydroxy-3'-keto-
3- Hydroxy-[epsi],[epsi]- caroten- 3 - one;

g Wéﬂfo@éﬂy&?&aﬂﬁ&e lﬁ-q{nﬂi'i'(%&hﬁ%tr A P%ydémgfe }f]cogene 3- H}/]droxy-

Hydr oxycitr anaxant

Car og‘eﬁg‘fhogy-bg{% )té/n& %%—Igcgﬂ%gﬁ o ?tg‘tp gr octhg&lydro-

i G e G g0 s
1,2,1',2',7',8'-hexahydro-psi,psi-caroten-4-one; 1'-Hydroxy-1-methoxy-
3,4,3' 4"-tetradehydro-1,2,1 ',2"-tetrahydro-psi, psi-caroten-2-one; 1'-Hydroxy-
1-methoxy-1,2,1',2'-tetrahydro-psi,psi -caroten-4-one; 2-(4-Hydroxy-3-
methyl-2-butenyl)-beta,beta-carotene; 2-(4-Hydroxy-3 -methyl-2-butenyl)-
[epsi],psi-carotene; 2-(3- Hydroxymethyl-but-2-enyl)-7',8'-dihydro-[delta]-
carotene; 2-(4-Hydroxy-3- methyl-2-butenyl)-7',8'-dihydro-[epsi],psi-carotene;
2-(4-Hydroxy-3- methyl-2-butenyi)-2'-(3-methyl-2-butenyl)-[epsi],[epsi] -
carotene; 2- (4Hydroxy-3-methyl-2-butenyl)-2'-(3-methyl-2-butenyl)-

[epsi],[epsi]- caroten-18-0l; 2'-(4-Hydroxy-3-methyl-2-butenyl)-2-(3-methyl-
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2' - Hydroxy-3 , 4-di dehydro- bet a, bet a- car ot en- 2- one;

3- Hydr oxy- 2, 3-di dehydr o- bet a, bet a- car ot en~4- one;
wWQ@20dgd8308y - 2, 3- di dehydr o- bet a, [ epsi ] - car ot en- BCDO820086003253

Hydr oxy- 2, 3- di dehydr o- bet a, X- car ot en- 4- one; 3- Hydr oxy-

2, 3- diiebyg 8- 4 BdehyliRD S
S A S

Car ot 8% ny > g‘eﬁ{ﬂ %W‘gn%’lyz"(& Z)d(5 I}M&ﬁ}q bt ﬁ’ﬁ) 9'64{ didehydro-

galr_%tqg Xf%h7 grl;%zlsﬂ,ps ge{rgten-l‘-ol' 2g&4hl¥déroxy-3 gl%%y?%-bu_tenyl) 2-

3- kyg 8' - di dehydr o- 7, 8-di hydr o- chi, X-car ot ene- 6

, 3 S%hyl-]?-butwé)raﬁyorﬁ‘ 8)ﬁ1h)(g1ir@- idr lgpsi]-caroten-18-ol; 2-(4-
1',2' -di hydro-beta, psi-caroten-4- one; 1'-Hydroxy-

3" 4'Hydraxsms drothyl-2-Ritengi ki 81768 bietrahyiso-{ epat] phiecer@end Re(4-

2' - Hydroxy-3',4'- didehydro-

1' ZHydrd)gydi-meﬁglﬂ-armﬁenyQaT 8t el 18- h@hydro-[epsi],psi-carotene; 16-
Fwdroxy , 5' - di dehydr o-

55 ® ;> - 3, 3 -di
3 Hydr oxy&g@ RiotHyfui)-0eL 8- Meid1- aAfRlgne- i one;

d' d e b§dT10I22151‘7:’"§’ ?Ptlg éﬁeggca‘l"l%r%tﬁp SsBedtofene; 2 (3 L8 D&oxy-3-

roxy-4

eﬁ&m&%‘za(? %af-zg)aéayyaéf%% 4rigafhydro-1 212"
gqiqgﬁ};drgrpsbpm ?1:9)(,%%%181 51101 %oﬁicgg}tg;gfogrg&oig-p%ytohuene, 4-

caroten 6' - one; dr oxy-

1, 2- aiYﬁwwmyzsgxanﬂm yrBydspxyrzorogporene; 1 5Hytronyy 7',8',9',10',11",
1', 2' - di hydr o- gar nma- car ot ene;

3- Hy di2'dx8y 1 47-08tatli drpel 6'eepoihetaXearctan-t-eme -1 EHgdrdixpne;

4' - Hydroxy-5', 6' -di hydr o- bet a, bet a- car ot en- 4- one;

1 Hydl;p&wzl 11'21 2. dchyddspRicAdaet 3 %d}bﬁihl‘bx@%ta-carotene,

8' - Hydr oxy- 7 , 8" - dlhydr00|tranaxant
4- . [ e c
Hygyg I‘&Wo =4 %é? %y giﬁgfé%? r?gtﬁo%%&l&% @@g&%ﬁy -3%xoechinenone;

r
gﬁ ggpx&g ?ﬁrghgpﬁrt%g?ﬁpi%ueni WPBW 4-oxo-pirardixanthin; 2-

- drol ycopene;
g H : 1g§%lp1gn%-%%roxy-4 S'-retro-5'-apo-beta-caroten-5'- one; 3-

-Hédr OoXy- 2' -di hydr oneur ospor ene; 1-Hydroxy-

2 “yﬂgoekw‘bhgftrgﬁmeta;be(aocrarmege—war dioye; B! ?_HjZdlfoxyrublxanthm
2')-di hydr ophyt of | uene; 8'-
3'-Hydroxy-5,6-seco-beta,beta-carotene-5,6-dione; 3-Hydroxysemi-beta-

RRRRRETR
|\)|\>~<-

carotenone; 3-Hydroxysintaxanthin; Hydroxyspheroidene;
Hydroxyspheroidenone; Hydroxyspirilloxanthin; 8'- Hydroxy-5',6',7",8'-
tetrahydro-5'-apo-18'-nor-beta-caroten-6'-one; 4'- Hydroxy-5,6,5',6'-
tetrahydro-beta,beta-caroten-4-one; 1-Hydroxy-3,4, 3'4'-tetradehydro-1,2~
dihydro-psi,psi-caroten-2-one; 1-Hydroxy-1,2, 7',8'-tetrahydrolycopene; 1'-

Hydroxy-3,4,1',2'-tetrahydrospheroidene; 3- Hydroxytorulene; 16'-
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Hydr oxy- 7', 8' -di hydroreticul at axant hi n;
1' - Hydroxy-1',2'- di hydrospheroi dene;
WQ@20061p8878Ky- 1' , 2' - di hydr ot or ul ene; 2- Hydr oxy- 1PCRUS2006/003253
di hydr ot orul ene-1', 2' - oxi de;
5- Hy dtydxoseybortited; mz;quammmlbmm -Byduyehf-9% ¥=triketo-beta-
3',4' -di ket o- al phacar ot ene;
3- Hy droNehed3-Hyadlins @it Bab Ao RAES- i’é’
Hydr oxy- 3, 4- dRLef%ﬁ%etacargtene qgﬁ éamwﬁ
1 dlnethoxy 3',41-
[00129] di dez(yox i I%zag%b@ﬁ‘a{lﬁ b?%)%vﬁﬁ' ottgrpe 88 zerzlca-carotene Iso-

car’o
L e e, i et senons 5

dr 8- epoxy- bet a- _car ot ene;
Hy }_&#%@g; B bém@te@? meﬂy&:rmneisgmptﬂoxanthm 2-Isopentenyl-
e si |- car ot en- 4- one;
3' dr oy drigdepiny Jsorenj @atenk; detaylsoroniraerdt] htr obet a,
beta caroten-4- one; 3'-Hydroxyeugl enanone;
2' I—ﬂ&drm&;tﬁﬂeﬂedwdaﬁlﬂkbr&nerltenb‘ly Wo®tyinihx anttlin; ﬁotedamn
11',12' - hexahydr ol ycopene; - Hydroxy-3,4,1',2",1 1',
12 hﬁ%@ﬁMgmggpher0|dene
2- (4- Hydr oxy- 3- hydr oxynet hyl - 2- but enyl ) - 2" - ( 3-
met hyl - 2- but enyl ) - bet a, bet a- car ot ene;

[00130] 3- Hy @hRe%hRiC Rief)- aleg Qﬁg 0%p 8W&E%Yocapsanthm 4- Ketocapsanthln,

4- ket o- al pha- ¢car ot ene;
- ket dr ox bet a- caroten
3. W%}%‘g@ Q%h& a.r?)tt n[)éettl §% o-F%? gﬁrg eng, Jf %e? - gamma-carotene;
dr et 0- bet tene; dr oxy-2' - ket o-
Hy Rg%ﬁwpgf(@}tm%eﬁ eto 8 i dehyd%‘o-b'_%- carofene; 4-Keto-1',2'—
3- Hydr oxy-S: - ket or etrodeh drocar ot ene; _
19- I—I%‘B’@Jfﬁyl wydiogytongenasdk esnyl,§ ¢ dibpdrorh@lomprinp4Keto-3,3'-
3' - met hoxy- bet a- carot ene; 1'-Hydroxy- 1-
et hdthyd®xt-attihdedayodere; 4'-Keto-3- hydroxy-gamma-carotene; 4-Keto-3'-
1,2,1',2"'s7', 8" -hexahydro-psi, psi -car ot en- 2- one;

1’ Wjiﬁ'r@x( yé'op@ﬁé hoR ¥rolteid 332 4- Ketomyxol 2'- (methylpentos1de), 4-
1 , 2 hexahydro psi, psi - caroten-4-on

1 2 _g{og%%gw ﬁVZ-K%g é_)igla rs%?illoﬁ ﬁxﬁgf %%p&ly é)g’crn?hophyll
L rre£ ?ééeﬁ% o%dvzbnré 4(-i( fn&( 1§2 A I&%oép?r%ﬁoxanthm; 4-

-car©
neth | -2-but eny])) - bet a, bet a- car ot ene;
2- (4 Fiptrrpiene; S‘ty Xa@g’é‘ut enyl ) -
[00131] Lactucaxanthin; Latochrome; Latoxanthin; leprotene; Lilixanthin,

Loniceraxanthin; Loroxanthin; Lusomycin; Lutein; Lutein dimethyl ether;
Lutein dipalmitate; Lutein epoxide; Luteochrome; Luteol; Luteoxanthin;
Lycopenal; Lycopen-20-al; Lycopene; Lycopene-16,16'-diol; Lycopene 1,2~
epoxide; Lycopene 5,6-epoxide; Lycopen-16-ol; Lycopen-20-0l; Lycopersene;

Lycophyll; Lycoxanthin;
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[epsi], psi-carotene; 2-(3-
Hydr oxynet hyl - but - 2-enyl )-7', 8" -di hydro-[delta] -
W@ 2006083180 2- (4- Hydr oxy- 3- PCT/US2006/003253
nmet hyl - 2- butenyl )-7', 8" -di hydro-[ epsi], psi -carot ene;
[00132] 2- ( 4-Niydfa@unthid: Mamxanthm 1-Mannosyloxy-3,4-didehydro-1, 2-dihydro-8'-
met hyl - 2- but enyi ) - 2' - ( 3- net hyl - 2- but enyl ) - [epS| ], [ épsi

- C %Wlp@p@arot%n-S( GlHSd f(?i b%?b'%}/ -cagotgﬁ‘@egly ?)Ig@t'hpﬁy?-’-beta X-

- 2-butenyl)- [epsi];[epsi car ot en-

(%a@fglr ofﬂéﬁ&@-b%% 82 1 lb% ’?%YH 13 -(1 rlgyllas%pm-caroté/ne 1'-

, deh 0-bet a, psi-caroten-1'-ol ;
(oM%h?Xy( I'-ﬁré]r &ﬁéf 237’:%1 %@@r%afla%mm@n-lc@r 1-Methoxy-
)-(3 met hyl - 2- butenc)il -3',4' - didehydro- -
, 2'3.44fidglydso{l odihye r,gsp31@gq~w@tnn-20- j| I'-Methoxy-3',4'-didehydro-
- (4- Hydr oxy-3- net hyl - 2- butenyl ) - 2-
( 3- mat, Miydih @irbbernydicardidie( biMethgxg'-3,4-diidehigdro- 1, 2ditiyro-
[epsi]-caroten-18-o0l; 2-(4-
Hy dr @xiypsB-caretdny] }-Mdﬁwx@%@l -Aidéhdrd-1,878',11',12"-hexahydro-psi,psi-
t et rahydro-[ epsi 3, psi - car ot ene; 2-(

Hy dr @¥tedeMPINIYthoXy-BU aehydré - 1,87,8.1' 2'-h . )
11 , 12 -tetrahydr%f épsi ,%)Srl &dr’ot éne exalg'dmpm,pswamten

R e R AT
Erzlt hé@%ﬁt en§a 42'51‘1%%’%%3“%?& %g&{l)éq.gg}-lp)ﬁ,%m -garoten-1-ol; 1- Methoxy-

§éradeh dr o-
tet r éﬁ‘y gaxss9- 1ps S @Ffélﬂéi}’i%'ml;?fl cypisn-2-gne; 1- Methoxy-1,2-
Hydr oxy- monocycl i c- phyt of | uene;

AHy d d8wirayropaintdiapimgDial; IHythoxyedidiby diorpsn gosi-carotene; 1'-
15- Hydroxy-7',8',9',10',1 1', 12',13',14'-octahydro-

6' - a;Methmtya}',(2&dihty&ﬂm‘ﬂe'ta,psiearoiémMEpNyMethoxy-1',2'—dihydro-
3,4,7,8,1",2",H,12' - octahydrospheroi dene;

3" - %%W%QGI-M x}rtleﬂ%myard‘b!ﬁ' I ¥ ardtedXRode; 1'-

3- dehydro bet a- car ot ene; dr oxy oxoechi nenone;

Hydr %géfﬁ’x _ﬁ@n&hyg%df QY )ﬁ{%géﬂﬁﬁ% carotene; 1-Methoxy-1,2-

0X0< pi rardrx

d I b
Hy rgﬁ%@ : aeh?(gterSO%eneabMeﬁlé‘Pﬁ' ]c%rqﬂ%‘ﬁoéd’ one; 3-
Hydro 12' -retro-het a, bet a-car ot en
12 é}déhgdroycopqqy%wxwﬁhwﬁi iRy dRolycopene; 4- Methoxy-5,6-

3' - Hydr oxy- 5, 6- seco- bet a, bet a- car ot ene- 5, 6- di one;
3- Hydrlvylyéxeqnpe@ﬂ dﬂaﬂhgxyymdﬁhhydroneurosporene, -Methoxy- 1,2-

dihydrophytoene; 1-Methoxy-1,2-dihydrophytofluene; 1'-Methoxy-1',2'-
dihydrospheroidene; 3-Methoxy-19,3'-dihydroxy-7,8-didehydro-beta,chi-
carotene-6',8'-dione; 1-Methoxy-1,2,7',8',11',12'-hexahydro-psi,psi- carotene;
1'-Methoxy-1,2,7,8,1',2'-hexahydro-psi,psi-caroten-1-ol; 1- Methoxy-
1,2,7',8'11",12"-hexahydro-psi,psi-caroten-4-one; 1-Methoxy- 1'-hydroxy-
1,2,1',2'-tetrahydrophytofluene; 1-Methoxy-2-keto-7',8'- dihydro-3,4-

dehydrolycopene; Methoxylycopenal; 1-Methoxy-1,2,7,8,7',8', 11, 12'-
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3- Hydr oxysi nt axant hi n; Hydr oxyspher oi dene; '

Hydr oxyspher oi denone; Hydroxyspirill oxanthin; 8'-
woR@eos378®' , 6", 7', 8 - tetrahydro-5' -apo-1 PCT/US2006/003253

8' -nor-beta-caroten-6'-one; 4'- Hydroxy-5,6,5,6

t et r ahyotahshlet-psilpsi-earctengteMethaxyel, 2, 18 MAOK P 3cfhhydro-psi,psi-

3',4'-tetradehydro- 1, 2-

di-hydr ocaptenfiSdl; EMIAGY-LoL0e2-dindM8!82%Ys. phi-Garoten-8'-al; 1-

7' ,8 -tetrahydrol ycopene; 1'-

dr oxy Aot 8LE inospher oi dene; - . .
mdr oxyﬁfhéﬁ%#eéolgg-%%igt P lHS]eﬁaé?t%n 12! al; Methoxyphytoene;
18" - t or.ul ene; 3-Hydroxy-3', ' '

2o R B e MG R beraidoon dt- Motbeessd dribe:

5- droxyzeaxant hi n: [ 00129] | doxant hi n;

| so%el%@éﬁh}f#@rlﬂfﬂ'ﬁéwm o-Psisast-earotearie ol;| Ishethoxy-1,2,7',8'-
zeta-carotene; |sozeta- carotene; |socrocetin;

| socr y peigduntpsi;psi-swbtang ¥ avibthiory-1)251f 1earcap il mobsi-caroten-4-
I solutein; Isomethylbixin; |Isomytil oxanthin;

2-1 sopemteﬁh-)?\l[eth&ﬂ},Qﬁf}&'dé@dlil%ﬂp&i@deh&ﬁﬂﬂfd%%%?@g%ﬂioxy-19,3',8'—

bet a-| soreni eratene; 3,3'- [sorenieratened

SO SRS AT LU BIARER b INTL-oh SIHERIN oo pete

| sozeaxant hi n; Kar poxan

0X0 or 4 ke thin: 4 Ket ogcapsanthin, . . .

4- Ket o-cgﬁgﬁla%ﬁc&a??%%%@, éjf? %tbgtab%af%9 r a?g,bhg,ethxl_ K&pgpsi
amma- car ot epe: AKet ocynt hi axant hi n: .

2 Kot oot it MR P8 b Tichgeas: Methudbising 2. G- Methyl-2-

di hydro-1' - hydroxytorul ene; 2-Keto-7',8'-

iy i GRHBHDNAEw - caroteay B4 (o 36 ol ionGBelibyl-2-butenyl)-3,4-

al pha-carotene; 4'-Keto-3- hydroxy- gamma-carotene;

4- Ket od'gieh}’diybdhbﬂdj,hysimpﬂmsi-cdrotém]ebl;l12€(BM&B?l-%utenyl?-7,8,7‘,8'-

Ket onyxol 2'-(nethyl pentosi de); AKetonyxoxant hophyl [ ;

2- Ket o-téBidhydk[epdi], puiacrtefi-1 8 41;Hab@PN Y- JRBARROBYal psi-caroten-
2- Ket or hodovi brin; 4'- Ketorubi xant hi n;

i E:: ggg;df(dééra],{l\gi&ﬁw ﬁh&éosﬁ'ﬁﬁﬁ-‘aﬁkgfd%-g’,quidehydro-apo-8'-1ycopenoate; |
Methyl hydrogen 6,6'-diapocarotene-dioate; Methyl I-mannosyloxy-3,4-
didehydro-1, 2-dihydro-8'-apo-psi-caroten-8'-oate; Methyl 1'-methoxy-4'-0x0-
1',2'- dihydro-X,psi-caroten-16 (or 17 or 18)-oate; 2'-(O-Methyl-5-C-
methylpentosyloxy)-3',4'-didehydro-1 ',2'-dihydro-beta,psi-carotene-3, 1'-diol;
Metridene; Mimulaxanthin; Monadoxanthin; Monoanhydrobacterioruberin;
Monodehydro-beta-carotene; Monodehydrolycopene; Monodemethyl(ated)
spirilloxanthin; Monoepoxy-, see Epoxy-Monohydroxy cyclophytoene;
Monohydroxy cyclophytofluene; Mutatochrome; Mutatoxanthin:
Mytiloxanthin; Mytiloxanthinone; Myxobactin; Myxobactone; Myxol 2'-
glucoside; Myxol 2'-O-methyl-methylpentoside; Myxol 2'-rhamnoside;

Myxoxanthin; Myxoxanthol; Myxoxanthophyll;
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[00131] Lactucaxanthin; Latochrome; Latoxanthin;

| eprotene; Lilixanthin; Loniceraxanthin; Loroxanthin;
waeo®egrsn; Lutein; Lutein dinethyl ether; LutBCTIUS2006/003253

di pal mtate; Lutein epoxide; Luteochrone; Luteol;

[00183}t eoxaNanamtemfyMpdﬁain.e Nys-baatardfena!B; Nesopa yptoxanthin A;
Lycopene- 16, 16' -di ol ; Lycopene 1, 2- epOX|de Lycopene

5, 6- epoXkeei@intHiy: Wéb@(ﬁntiiﬁr Dhoetdty. OAREEHSAX Rthin: Nepro nporaxanthm
Lycoper sene; Lycophy l; Lycoxanthln St raxant

Mani xa -3 ,4-didehydro- 1,
2-di hygélgéhgl eﬁ%é\)@@%‘é?ﬁgcar ot en- 8’ -ol;

3' - Met hoxy- bet a, bet a- carot en- 3- ol ;
arotene;
[0011[34]$t Eo())%ta 8‘-1}?%-? OtqF; 3:2,78,11,12,7'58'-Octahydro- psi,psi-carotene;

ot e - Methoxy-1,2,7,8,1
Rt A et T TR
1- thhoxy 3, 4- di dehydr o- 2-di hydr o-
psi, psi© alskrerpsiggi-garotene-1 b?bdlhb Ay 238,142 743 dadtytideo-psi,psi-
1 2 dlhydro beta , psi -car ot ene;

1- Met hovagotenedl, duln-dieh;ldh"bS 171,12 71,I8h@dﬂ’abj&ﬂbwpsi§)§dl-cﬁl@féﬁtﬁ6?
1- Met hoxy- 3, 4-di dehydro- 1,2,7', 8',

11', 12 7-81@1(,&@,)7(‘}8'(1'1952' P& 'i‘@b@tﬁ, 81-car0ten-2 ol; 1,2,7,8,7',8' 11' 12'-
1' - Met hoxy- 3' -di dehyd?lgﬂl 2, % exahyc?r’

» PSI - Can& -ps scaroten-1-gl; 12,7'.8',1 -Qctah 4'-
IPI\/Et hoxy- Zogil ﬁ)/ccgl;ooenl 3 ‘7818]‘-t(7=:tra rOCtps,¥dr sf‘i’

v °£e”edl%p%§%fy§4%%"%§¥ﬁ>§d§?lys% rcre Hof; 71§goﬁ$ﬁ1e¥¢691y902pene:
ne: 1 bt oy BT 1AL oy peapets b ko S0l 50201 -
I-l\/bt hoxy- 1, 2-dj h dro-p3| , psi -carotene; 1'- Met hoxy-

1, 2 - didshydenspat xpaghing QFo sesrplsp Hpdroxy-19r-oMeHkGhiyrobactene;
1',2'-di hydro- X, psi-caroten-4'-one;

1- Met h&¥-Chlrobichyndrahucoside; @H*L}@apﬁe?ﬂl-(ﬁ{-WR%ocﬂzclophytoene, 2-
Met hoxy- 1',2'-di hydro-3 '~'-dehydro-gamma- car otene;

1- Met h@w-Mb hyQfiGent; GHARBYAE U URO PR Okenone; OH-P 481;
1- Met hg)g 1, g&ycwﬁy%?o % A= di dehydrro ycopenelio&eép

1- Vet hexyp 4ko 208 BYAnOLYERPERERhS SdophtE IP%Y i Sthin 5,6-epoxide;
OH-Spheroidene; OH- Sphetoidenone; OH-7,8,1 1,12-Tetrahydrolycopene;
OH-Y; Okenone; Ophioxanthin; Oscillaxanthin; Oscillol 2,2'-di(O-methyl-
methylpentoside); Oscillol 2,2'-dirhamnoside; Ovoester; Oxo0-, see also Keto
or -one 3- Oxocanthaxanthin; 4'-Ox0-4,4'-diapocaroten-4-oic acid; 8'-Oxo-
8,8'- diapocarotenoic acid; 3-Oxoechinenone; 4-Oxosaproxanthin; 16'-
Oxotorulene; 6'-Oxychrysanthemaxanthin; P 412; P 444; P 450; P 452; P 481;
P 500; P 518; 1'-[(chi -O-Palmitoyl-beta,D-glucosyl)oxy]-3',4'-didehydro-1',2'-
dihydro-beta, psi-caroten-2'-ol; Papilioerythrin; Papilioerythrinone;
Paracentrone; Parasiloxanthin; Pectenol; Pectenolone; Pectenoxanthin;

Pentaxanthin; Peridinin; Peridininol; Persicachrome; Persicaxanthin;
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di hydr ol ycopene; 1-Methoxy- 1, 2-di hydroneur ospor ene;
1- Met hoxy- 1, 2- di hydrophytoene; 1-Methoxy-
wa 2@eds3Tgadr ophyt of | uene; 1'-N@thoxy-1',2‘- PCT/US2006/003253
di hydr ospher oi dene;
3- Met hoiHipSiaanthinhphitcsumiakafthi; SERUAHOOERIIR PRI CAIHRLRY I

ne- 6',8'-dione;

| - Met hopey, mﬂtat%ivlzhoeﬁmohénel?hoéﬁ%@t&‘&{eoPﬂéénid%%hﬁthin‘ Physalien;

car Ot ene; oxy- ,

1 2 7 %Mﬂg‘?ﬁn’ s ydé?@tﬁ%ogfw ?&P’&e&ﬁﬁ @ﬁg’&lde

% g/b tlhofé%’tq élplp %W%B%‘WIPBWQEW? epoxide; Phytofluenol; Pigment R;
I-N@thoxy 2-keto-7',8' - dihydro-3,4- dehydrol ycopene;

Met hoxyi1g@enekal lgmpnqxié,tmwwaxazm,@o’xy cigtgamtid-¢arotene; Poly-cis-
12' - oct ahydr o- psi , psi -carotene; 1'-Mthoxy-1,2,7,8,1

1,12, 1'psp carommeaﬁgld'rams-b&opm; Bragiabdemthid;-Rrtlycopersene

1- thhoxy 4- oxo-1, 2-di hydro-8' -apo- psi-caroten-8'-al;

1-  Net hyxophbsshaee; Pilepaywe gyr@ HoAphABPrEpamek r&en
12' -al ; Met hoxyphyt oene; h%xyghyt oflﬁglgne %

Vet hox%&%&&n@%ne&ospo?@%hﬂ)éy g%hﬂ’drglycéosene, Pseu(tlo alpha-

teradehydro- , tr'ahydr o= psi

1 Vet nity e Bhon S Ry kR A b E R Bl 8177

one; 1- I\/lethoxy 1,2, 7,8 -tetrahydro 3,
deh ene -19, 3" 8'.- R -
00145 .hym EB R R VR Repp e R i

I\/Et hyl bet acar t en- -oate; Methyl 8-
bet a- 05536‘{1 loge 1%1!9&%’* I@fﬁtlﬁ?HSd@Ydé%dleﬁs) LEIELD lRe“OdehydTO(-beta-
6' -oate; Methyl apo- 6'-1ycopenoate; Methyl bixin;

2- (3- Né@aﬁyuenngdwlm-gm deasttene; Retodehydrb8eakenthin;
18')-ol; 2-(3-Methyl-2-butenyl)-3, 4-

di dehy dﬁmmhpﬁyrdndrwthxg— BSé Rhﬁhnosglliixgrtza‘-n} Riatinosyl-4-ketomyxol; 2'-
2-(3-Methyl -2-butenyl)-7,8,7",8 - tetrahydro-[epsi],

pSi - cCanPRAAMASsyihixdYE" 1Rdiamnosyloxy-beta,beta- caroten-3-ol}
3,4 -di dehydro beta psi-caroten- 16" -oate; Methy

1- hexo Y .
o di hé%‘ S oy difiehydral 25 d%dé%-bstﬁ@arecam&feﬁe o

ry(rjnrigg 8 ldly?I AR fl}%}o ld& Oc?ltlydro-[\l{%ta }%l- carotene-3,1'-diol; 2'-

Rhamnosyloxy-3',4'-didehydro-1',2'-dihydro-beta, psi-carotene-3,4,1'-triol; 1'-
Rhamnosyloxy-3',4'-didehydro-1',2'- dihydro-beta,psi-caroten-3-ol;
Rhodoauranxanthin; Rhodopin; Rhodopin(- 20-)al; Rhodopinal glucoside;
Rhodopin glucoside; Rhodopinol; Rhodopurpurin; Rhodotorulene;
Rhodovibrin; Rhodoviolascin; Rhodoxanthin; Roserythrin; Rubichrome;

Rubixanthin; Rubixanthin 5,6-epoxide; Rubixanthone;

[00136] Salmon acid; Salmoxanthin; Saproxanthin; Sarcinaxanthin; Sarcinaxanthin

diglucoside; Sarcinaxanthin monoglucoside; Sarcinene; 5,6- Seco-beta,beta-
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di dehydro-1, 2-dihydro-8'-apo-psi-caroten-8'-oate;
Met hyl 1' - nmet hoxy-4'-oxo- 1',2'-

Wa@lRGvgais080K, psi - caroten-16 (or 17 or 18)-oate; PCT/US2006/003253
2' - (O Met hyl - 5- Cnet hyl pent osyl oxy) -

3', 4" - drafeteyetd®-diond'5; @B bopelyete, [eptid-ctene B 6186 Semi-alpha-
1'-diol; Metridene; M nmul axant hin; Mbnadoxant hi n

Monoanhydorhes Seiebetaakioknohl rsa&’:%ﬁx&ggﬁ b§ﬁ1?ax3ﬁ'tﬁlﬂmt ene
Monodehydr ol ycopene; NMbnodemethyl (

spirill S’i;bﬁ&ﬁi?daﬂbhld\/%ﬁﬂ%ﬂ&ﬁyswl 8‘3'5%0? §¥ﬁlrﬁé¥2'@/$~ 8XI¥ydro-beta,ch1-

cycl ophytoene; Mo roxy
Mut at oc NMytat o o L a4
Myt |al ox%&gﬁnohedw o%‘ ﬁ?%%éf@fd@oxwﬁomozw,&

| ucosi O net hy| - met pent osi de; Myxol
g -t han‘ﬁ‘ggl?ygigo 8%%&%?%% WX%&%M Redium-3,19,3-trihydroxy-7,8-
I\/yxoxant hophyl | ; [ 00133] Neocar ot ene; Neochr one;
Neo- bet dideltiden-6'raxomhetayelu-domtien-1 T yapé Bisaltftsj SodAim-3,19,17"
Neoxant hi n; Neoxant hin 3-acetate; Neurosporaxant hi n,

Neur os pioihgdrary-i Sadidetifayd-bea chi- ,caﬂN%AEQ’S@'Qﬁ&&% s11i1@aQéL34]
Cct ahydr o- bet a- carotene; 1, 2,7, 8,

I 12'Tgymggb
11127, &@mf? &“’F?he@he‘%g‘ie?"pg.
127811127' 8' -

[0012@gt ahyd]’&g%kaiﬁﬁlhbct 8 éngﬁ]ﬁ Pardz kil dina {n’ntate '%.raxa?nol

8,1 I o- pS| psicaroteéene-

1- I
% é 1 grabo]x?ﬂ‘t%gq a“edzfpla)(fg 1111, eﬁgmgs’ferﬁstroegq?a{x%%t Tn Te(t)hyatene,

plrﬁlo§argﬂélﬁ1é Sulcatoxanthin;

t
1 12 RGP a Togidersi, bitbets-carotene
1 12,7',8 1 1'™ - Cet ahydr o-~' - di apocar ot ene;

ct ahy d“ﬁpfbji ylca“ gmszhydro-psgpm -carotene; 7,8, 7',8'-Tetradehydro-beta,beta-
5,6,7,8,5,6",7",8 -Cctahydrol ycopene; 7,8,11,12,7",

8' . 1 1'carbpénecgd aintyldB 83y ¢'opetneichBdrd-bdta, Beta-daro@ne-2,2'-dione;
1',12' - Cctahydrospirilloxanthin; OH see also

L b Tl e s P94 copens
6,7,6',7'- Tetradehydro-5,6,5',6'—tetrahydro-beta,beta—carotene—B,3'-diol; 6,7,
6',7'-Tetradehydro-5,6,5 ,6'-tetrahydro-beta,beta-carotene-3,5,3',5'- tetrol;
7,8,7',8'-Tetradehydrozeaxanthin; 3,4,3' 4'-
Tetradehydrobisanhydrobacterioruberin; 5,6,5 ,6'-Tetrahydrocanthaxanthin;
7,8,7',8"-Tetrahydrocapsorubin; Tetrahydro-beta-carotene; 7,8,7',8'-
Tetrahydro-beta,beta-carotene; 7',8",1 1',12'-Tetrahydro-beta,psi- carotene;
7',8',11',12"-Tetrahydro-gamma-carotene; 7',8',11',12' Tetrahydro-gamma,psi-
carotene; 1,2,7,8-Tetrahydro-psi,psi- carotene; 1,2,1',2"-Tetrahydro-psi,psi-
carotene; 7,8,11,12-Tetrahydro- psi,psi-carotene; 7,8,7',8'-Tetrahydro-psi,psi-
carotene; 5,6,5', 6'-Tetrahydro-beta,beta-carotene-4,4'-diol; 7,8,7',8'-
Tetrahydro- beta,beta-carotene-3,3'-diol; 7 ,8',9",10'-Tetrahydro-beta,psi-
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O+ Monocycl ophyt of | uene; O+ Neur ospor ene; O+ Gkenone;

OH P 481; OHP 482; O+ P 511; O+ R OH Rhodopi n;
w@Rbokiosa7axant hi n 5, 6- epoxi de; OH Spher oi dene; EEF/US2006/003253

Spher oi denone; O+7,8,1 1, 12- Tetrahydrol ycopene; OHY;

Ckenonecarélphe-81a0dibi; 0,2, BCTek AR B Bsi-BGbhd- Pl -diol; 5,6,5',6-

2,2"-di (O net hyl net hyl pent osi de); Gscill IoI

2, 2" - di THARRAD. % b REDIRE4, Lfne; 5536 $ordGHD-Blia beta-

-one 3- O(ﬁdggant hae;ia%hl&%; #lne; 56,36 %&rgj?:m Beta,beta

4- Oxo-4,.4" .- di .0ten- 4- oi L d; . 8:-Oxp- .8, 8" - . o

di apoc a?ag?tg%%?’g %g%’isdé, '%fxék g@ghﬁ%ﬁ??ah%‘?m'PSlaPSI-Cam‘fen-1 -ol; 1,2,7',8"

4- Oxosaproxant hin; 16" - ot.orul ene; _

6' - Oxy?ﬁ‘? YrOrRSHSinFAt AR -9 4841, 13- Tetvehydro - digpoasptene;

P 481; P SPQ; P 518; 1 - (chi _ -

- 0- Pal n-8:3y% - beltadyirogd. i ctiagocynosey; Betrhydioliepetrep ;1! 2"

- di hydro-beta, psi-caroten-2'-ol; Papilioerytlirin;
Papi | i cEatsahjidiolyeopsnePa 626 rEatahpdroReopsic) B3ANf1Ri n;
Pect enol ; Pectenol one; Pect enoxant hi n; Pent axant hi n;

Peri di rifemahfirolydopunaot,8, 708 FdGRAdIbBBenBer' S £R 20 hi n;
Phi | | i psi axant hi n; Phil osam axant hi n;

Phi ei xanattﬂaayd}}zsiglcépéﬁ!@! Ebﬁ%@lm%%glgg%eﬁklﬁﬁﬁ% 1,2,1'.2"

Phoeni conone; Phoeni copt er one; CI cgéa oo
Physal ig; .0, t.oene. & 0gNe; o
e o e

0 n oxi.de; Phy , ; . Pi Nt
% yPi . %ﬁrﬁﬁﬁgﬁ%@q)@ﬁwgﬂ ,J{gi4ﬁ&§trah¥droSpmq}totxanthm, g,4,3 A
Pol y-ci_s-g -carotene; Poly-cispsi- caro ene; '
Pol y- ¢ @maﬁ%’é‘fmlowmamw &?Tﬁt.r@y@ma@,ér%é rtetrol 4, 4'-
pyrophosphat e; Prephytoene pyrophosphat e; .
Pr o- garfisiliets: 8¢ 8 - TerabyJrospnie;beRr anctenosgbdione 2, 3,2',3'-

Pr ot et rahydr ol ycopene; Pseudo- al phacar ot ene;

Pyr enoXanthydroxyRyets betsaatdind-oRy,r 3, toxant. Mietehydrd:808635 L hi-
7-cis: Renieracistene; Renierapurpurin; Renieratene;

! oA bl S B0 ey 5
tetrahydro-beta,beta-caroten-8- one; 3,3',5,5'-Tetrahydroxy-6'-hydro-7-
dehydro-beta-carotene; 3,4,3",4'- Tetrahydroxypirardixanthin; 3,4,3',4'-
Tetrahydroxy-5,6,5',6"-tetrahydro- beta,beta-carotene; (3,4,3'4")-Tetraketo-
beta-carotene; 4,5,4',5'- Tetraketo-beta-carotene; Thiothece-425; Thiothece-
460; Thiothece-474; Thiothece-478; Thiothece-484; Thiothece-OH-484;
Tilefishxanthin I; Tilefishxanthin IT; Tilefishxanthin III; Tilefishxanthin IV;
Torularhodin; Torularhodinaldehyde; Torulathodin methyl ester; Torulenal;
Torulene; Torulenecarboxylic acid; 2,3,2'-Trihydroxy-beta,beta-caroten-4-one;
3, 3',4-Trihydroxy-beta,beta-caroten-4-one; 3,4,3'-Trihydroxy-beta, chi-
caroten-6'-one; 3,3',5-Trihydroxy-6',7'-dehydro-alpha-carotene; 3,3',8'-

Trihydroxy-7,8-didehydro-beta,chi-carotene-4,6'-dione; 3,3, 8'-Trihydroxy-
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) car ot ene; Retrodehydro- gamra- car ot ene;

Ret r odehydr ozeaxant hi n; Rhammopyr anosyl oxy-, see
wWORL@agE gl oxy- 2' - O Rhammosyl - 4- ket omyxol ; 2" -PCT/US2006/003253

O Rhammosyl nyxol ; 3' - Rhamosyl oxy- bet a, bet a-

car ot en7,3- chﬂehyﬂiro-RiﬁwlﬁiQ&Ydt%ﬁ" She; § 19 ai-deihydFaRyl7,8-didehydro-
, 2' -di hydr o- bet a, psi - carotene;

Rham OSHtR XM= c%r@ten-@' &@W Rﬂgf‘é’tel 3 2'd 'Tﬁé%r%ﬁp @fﬂ? éﬁ%.!ha'crlrml 2'-

car ot ene- S - nnés

L2 -d lpgéﬁoo%éeae@ %ﬁ%gegﬁf gﬁeg%eyﬁggmhydmxy.é& dldehydlm 5.6,7,8-
di hydr o- be ot en- 3- ol ; Rhodoaur anxant hi n;

Rhodopi 'iffP alﬁfaﬁlsg% ?R?ca{’e%al)osﬂn 8-ransdopsictrig l%h@ta@gataé 5,6'-
Rhodopi n gl ucosi de; Rhodopi nol; Rhodopur puri n;

Rhodot of ilmysdiexy-&RActidshydro- gﬁ Tlottrehylrabelaiepsi]-carotene-3',8'-
Rhodoxant hi n; Roserythrin; Rubi chrone; Rubi xanthi n;

Rubi xandibie 355 B-Bjydiake;5 Ruhhytﬁa-ﬂobmr@rotéﬁ@3365 "ﬁﬂiydﬁﬁy-S' 6'

aci d; Sal noxant hi n; Saproxant hin; Sarci naxant hj n;

Sar ci nadﬁﬁ?drblbétad¢£d>tléﬁ@§ |6d@p50x§?er 9!1'9,@@‘?“19&116xy—7 8-dihydro-
nonogl ucosi de; Sar ci nene;

Seco-b dEne: - - -8-
e Se?%)e@% El?%@tro@rje@gré > g?lggjquﬁygmé?/ 7.8 dlhydro beta,beta-caroten-8

3 nyZ'XOE%q%%&‘a%”% &R be%?ﬁ%@#%&oﬁ%%’rﬂm%ﬁ [epsi)-caroten-§-one

Si phonej Sod ydr oxy-7, 8-d

dehydr o4 %ellga% h?’@ﬁﬂﬁg éﬁ@gy@’ 8607‘%?18%0‘8’9@9%‘3&3'é"Tﬂh}’dYOXY-5 8-
Sodi um 3, 19- di hydroxy-3', 6' -di oxo-7, 8-

di dehy cPeX¥relphashfotenst dtt i Trihydroxypigrdartaing], 1',2'- Trihydroxy-
Sodi um 3, 19,3 ' -trihydroxy-7, 8-

di dehy &,@3 64'4@mdelb§eira-,l ' 26tetrahwire-bei, psi-aatater32 Dukf 34,8'
Sodium 3, 19,17'- trihydroxy-7, 8-di dehydro-beta, chi -

car ot enenlgidrdXy-316,06-t&rdhiytifod 4, bé%@f@?dta{b@ |1"r1ﬁentnorhod1n 3,4,4'-
Spher oi dene; Spheroi denone; Spirilloxanth

Sul cat Oﬁﬁ{é?d?b&a-c&%%%r f"failltﬁ’uﬁethg}%; ?"‘@'&M&hﬂc%rﬁ 1 2' dihydro-

Tar axant hi n di pal mtat€; “Taraxren;” Tar eoxa
Tedani edani T rns xant hj
Tet hyatao)eéﬁaglsm choteE zfj ~011E,; %op %asmxan

Trisanhydrobacterioruberin; Trollein; Trollichrome; Trolliflavin; Trolliflor;
Trollixanfhin; Tunaxanthin; Uriolide; Vaucheriaxanthin; Violaxanthin;
Violeoxanthin; Violerythrin; Warmingol; Warmingone; Webbiaxanthin;
Xanthophyll; Xanthophyll K (1); Xanthophyll K ( 1)S; Xanthophyll
dipalmitate; Xanthophyll epoxide; alpha-Zeacarotene; beta-Zeacarotene; beta
(1)~ Zeacarotene; alpha-Zeacarotene-3,17'-diol; beta~Zeacarotene-3,17'- diol;
beta-Zeacaroten-3-ol; Zeaxanthene; Zeaxanthin; Zeaxanthin diepoxide;
'Zeaxanthin dimethyl ether; Zeaxanthin dirhamnoside; Zeaxanthin dipalmitate;

Zeaxanthin 5,6-epoxide; Zeaxanthin 5,8-epoxide; Zeaxanthin furanoxide;
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7,8,7" ,8 -Tetradehydroast axant hi n;
3,4,3 ,4'-Tetradehydro- beta, bet a-car ot ene;

W@ 2006883740 - Tet r adehydr o- psi, psi - carot ene; 7, 8, PCT/US2006/003253
7', 8 -Tetradehydro-bet a, bet acarot ene- 3, 3" -diol;

3,4, 3", Aeaxaiithir mosdniethol dﬁl@érﬁzmmhﬁﬁh@ﬁcﬁﬁﬁn&s?de Qba%ﬁ‘thol and
3,4, 7' 8' - Tetradehydro- beta, beta-caroten-3 -

3,4, 3 gelﬁ@garnqqle.hydr ol ycopene; 6,7,6',7' -
Tetr adehydr 0-5,6,5", 6" -tetrahydro-beta, beta-carotene-3
, 3" -diol; 6,7,

[00 lfse]nz 3T“§ﬁ€3 :?cﬁ)%@ lﬁgtr&‘ n%tu?alﬁi oRuirh 'Y R D525 1,2 a(r:lgn-?lmmng

7,8, 7 r ozeaxant hi n; 4

Tet r ad e%y 31}2 @’?ﬁﬁ%‘g‘f %%Emf&ﬁami%éf?% ﬁhls list is not comprehensive as

56,5 ,6'-Tetr dr ocant haxanthl n;

7.8, 7' IEOT %&%ﬁ%@qa lgepiles are being discovered which will fall

Tetrahydro bet a- carotene; 7,8,7',8' -

Tet r ahyWitln e eateperofcardemnds, 7', 8", 1

1',12' - Tetrahydro- bet a, psi - carotene 7,8 ,1

1',12' - Tetrahydro- ganma- carotene; 7',8 ,H,12"-
SulfOfDdtllreahydro ganmm, psi car ot ene;

1,2,7,8-Tetrahydro-psi, psi- carotene;

1,2, 1' 2' - Tetrahydro-psi, psicarotene; 7,8,1

[0013;9] 12- TY oralimding-expmplep SF sul fohglu@ds include, but are not limited to
7,8,7" ,8 -Tetrahydro-psi, psi carot ene; 5, 6,5

6' - Tet nabyBtandes, DilEdA-wBER S %1&1 zfq Oghplzlc@ (Gluctrol),

Tet rahydr o- bet a, bet a- car ot ene- 3,

7,8, 9 ycié})% i g&ygﬁlg{p&’o i, RSb ) gé gcr)]l%lif%&ﬁ&ed iggpleplnde

12 1' psSi’-car ot

5,6,5 carotene-4,4'-di o
5,6, 5' (‘gmar%tt?lgﬁ%‘&“f‘ge "’6’@ 32@@8&%‘9% {for example, repaglinide,
3,5,6,3
Tetr ahyaﬁeslnag?, %%%)flilébfl@@pé ﬁll&glmlde (K 4D71228))-and the like.
Tetrahydro-psi, psi- caroten-1-o0l; 7,8,1
1,1 Tetrahydro 4, 4" -di apocar otene 7,8,7,8" -
N’“’”I‘@Vr’”ﬁ%‘@fﬂ’am@dl apocar ot ene; Tetrahydrol ycopene;

2' - Tetrahydrol ycopene;

2,1
[001491 6, 5' The {CTetniaduy drthé gampie descriptdd fdrknidétinic acid (pyridine-3-
Tet r ahydr ol ycopene; 7,8,7',8" -Tetrahydrol ycopene;

, barbodsdic-acgbha@hy dé&s}aﬁ%’so% I fh thn 1
1' 2' k! rahydr-gllqycopene- eyt iri gzexam;p o3 .0f of nicotinic acid
derivatives include nicofuranose, A01p1mox (5-methyl pyrazine-2-carboxylic

acid 4-oxide), niceritrol, probucol, isonicotinic acid, Cholexamin, oxiniacic

acid, nicoclonate, nicomol, NIASPAN, nicerikol and tocopherol nicotinate.

[00141] Further examples of other active agents which may be suitable for this
invention include, without limitation: AGI-1067, abecarnil, acamprostate,
acavir, acebutolol, aceclofenac, acemetacin, acetaminophen, acetaminosalol,
acetanilide, acetohexamide, acetophenazine maleate, acetophenazine,

acetoxolone, acetoxypregnenolone, acetretin, acrisorcin, acrivastine, acyclovir,

75



Tet r ahydr oneur ospor ene;
3,4,11' ,12' - Tetr ahydr ospher oi dene; 3,4, 7, 8-

wQa edonag7elr ospi ri | | oxant hi n; PCT/US2006/003253
3,4,3 ,4" -Tetrahydrospirilloxanthin; 3,4,3 ,4'-
Tet r ahy adinagolani,| adiphanitnb hpdrdbhlatide, adrafinil, adrenolone, agatroban,
6,6,5 ,6'-Tetrahydro-3,4,3" ,4"-tetrol 4, 4'-

di sul f adiiitrine, akatinol, alatrofloxacin, alb :
2.3,2' . 3 -Tetrahydroxy- beta. bet pend g%(g?’ear%l-tezf?  aldipxg, alendronate,

2, 3,2 J& - _bet a, het a: _4-one:
3,19,3 ?l?efll'qn]-liélth?egﬁg%fﬁﬁ%;- }eafhghﬁ?@ig&%ﬁ%lg%?gﬁpéestrenol,

3-sul fate;. 3.5,3 .5 -,

Tetr ahy%]l?i61}<%P-T%fe?’7dlm8Yr@éarW alogetepngalgxipgn, alprazolam, alprenolol,
tetrahydro-bgt a, bet a- car ot en- 8- one;

3, 3', 5, ananiadipe gguestymite, anyidephrine, amidinomycin, amiloride,
dehydr o- bet a- carotene; 3,4,3',4"-

Tet r ahyarioggnylcaghodylaarid derivaiyds, 3ininbglutethimide, aminoglycosides,
Tetrahydroxy-5,6,5",6" -tetrahydro- beta, bet a-car ot ene;
(3,4,3 adrhi)leﬂ'aﬂdrﬂilde,t@hﬁb}&l’om@;ﬁh@,taﬁﬂﬁéreﬂ,’ a'éaié&ar@ﬁe‘, amiphenazole,
Tetr aket o- bet a- car ot ene; Thi ot hece-425; Thi ot hece-

60: . ] _ . _ _ : _ ; o
Thi ot noapae 4o, AnEpanAd hm 0L IEAGIBHE smodiaquine,
L5 Ti gl ;}%Hd l; o Thef ] hin |V: ,

Tor ul graﬁ%d(iiﬁfné?@ or l}ﬁgﬂrl nga?r%%)%agé{ﬁ;%é?ﬂﬁg ?rtiln |aﬁ’PH8°d?rﬁL amphetamine,

nmet hyl ter: Torul enal: Torul.ene; Torul enecarboxylic .
nci d: ATPHBMyER, pnbolecin, ampieilin, hpipYieHT.ArghenEv, amrinone,
3',4'-Tri hydr oxy-bet a, bet a- car ot en- 4- one,

3, 4,3 -aﬂsa?mﬁ gyl yeets, asppbabisenen anagestomeacetate, anastrozole,
3,3 ,5" -Trihydroxy-6', 7' -dehydro-al pha-car ot ene;

3, 3', 8'andinocillin, androstenediol, androstenediol-17- acetate, androstenediol- 17-
Tri hydroxy- 7, 8-di dehydr o- bet a, chi - car ot ene- 4, 6' -di one;

3, 3", benzoate, androstenediol-3-acetate, androstenediol-3-acetate-17- benzoate,
8' - Tri hydroxy7, 8-di dehydr o- bet a, chi - carot en-6' - one;

3,19, 3'ande%ﬂeﬁy(ﬂér@}Mncﬁoﬁéx‘éhQQwﬂé,odﬁ@x%@terone benzoate, androsterone
chi-caroten-6'-one 3-sulfate; 3,1",2" -

glr ng?%?cﬁ%fér?ﬁ'te %ﬁdﬂkt@%ﬁé%%{o%e}ggl;%, _%r}igl’llatungin, aniracetam, apazoné,

ta, psi-caro
19-Tri hydr gxy- 6, 7- di dehydro-5,6, 7', 8" -, . . .
AUTIEER ST PO 58 S ———
19- hexanoate;_ 3,5,6'- o .
Tri hyd 1:05{’117 afenaiy @ripipszeley arngicacin, arotinolol, arstiinol, arylacetic
tetrahydro-beta, [ epsi 3-carotene-3', 8 - dione;
3, 5, 3' aqididayiviativses,-aBylelkythintiyaiy arytbatyaiccmiddesivatives, arylcarboxylic
3,3 ,5 -Tri hydroxy-5",6"-
acids, arylpiperazines, arylpropionic acid derivatives, aspirin, astemizole,
atenolol, atomoxetine, atorvastatin, atovaquone, atropine, auranofn,
azapropazone, azathioprine, azelastine, azetazolamide, azithromycin, baclofen,
bambuterol, bamethan, barbitone, barnidipine, basalazide, beclamide,
beclobrate, befimolol, bemegride, benazepril, bencyclane, bendazac, bendazol,

bendroflumethiazide, benethamine penicillin, benexate hydrochloride,

benfurodil hemisuccinate, benidipine, benorylate, bentazepam, benzhexol,
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di hydr o- bet a- carotene 5',6' -epoxide; 3,1
9, 3" -Tri hydroxy-7, 8-di hydrobeta, [ epsi]-caroten-8-one;
W@ 209/08780Tr i hydr oxy- 7, 8- di hydr o- bet a, bet a- car oP€nU82006/003253
one 19-laurate; 3, _
6, 3' - Trhenyiddavoye, heBzidrylll bergosiMideehaizbdR M ENr B2,

"33, 10- | _
Tri hydrhaﬁyoﬂaz%pﬂieméﬂﬁ&iﬁat&)ﬁéﬁﬁhﬁp gﬁ%rgrg%%}é‘rﬁggphine, beperiden,

3,3 ,6"-Tri hydroxy-5, 8- epoxy-a

3,4, 4" 4k ' ' thin; 1,12 - Tri hydr oxy-

2 ey RS PR A AR Dol ndphifie, bR,
caroten’:one; 3.4.4 < . )
Tri hydrSEroBLeyaitglol heyonitm mefhyl stlfetadisarotne draanioxifine,
Trikentriorhodin; 3,4,4'- Triketo-beta-carotene;

3, 1", 2bezarhrates Halagpicol, biapengradhigalntemide, bictapiimgritrep bidomazole,
psi -caroten-4-one; Triophaxanthin; Triphasiaxanthin; T
sanhy dbatpdelies; biifitretej biricddan) YisicndylThisddtical rdBBiolol, bitolterol,
Trolliflavin; Trolliflor; Trollixanthin; Tunaxanthi n;

Uri ol i depindalot;beswelkantit tradykisth xeflitinbromazepam,

Vi ol eoxant hin; Violerythrin; Warm ngol ; “War m ngone;

Vebbi ab&ﬁh&'&ﬂ%’ciné@d%ﬁﬁ&‘f%l,l Broﬁ%‘?&rﬁ,gﬂ@‘)ﬁbémﬁné,]’c)_uﬁclate, bucloxic
Xant hophyl | ( 1)S;” Xant’hophyl | di pal mtat’e;

Xant hopfyl Buc%ﬁ%&l?ﬁecitrggél{f?:b%%g&o%% %%%cﬁélﬁgl, buflomedil, bufuralol,

bet a- Zeacar ot ene; acaro

al pha- car ne-3..17,-di ol; beta-Zeacarotene-3,17 1-

di ol SERERLRL UL b %rla?"l?]eg}%}érﬁ’tl% . bHPEGRAoR: Ippspirone,
Zeaxant hi n_di epoxi de; Zeaxanthi n di nethyl ether;

Zeax an%’Hﬁ“ﬂfaHi buialamins besorpharglhtavening Qysgnatma butidrine
Zeaxant hin 5, 6- epoxi de; Zeaxanthin 5, 8-epoxi de;
Zeaxanhyidmchloride butoberbions ntdedmazotemimet Hydtoeh@ls, butofilol,
Zeaxant hi n nonor hammosi de; Zeaxant hol; and

Zei nox antrépinm HrOid3p¢abiipeliad euRitbdist, caAtipBicds alaldtriol,
occurring carotenoids is neant to be a non-limting

exanpl eal@fviddatahdnldyzdE CHiidxg1C @aﬁﬂﬁ‘?&ﬁ?& et ScaHp?Jthecin,
i's not conprehensive as nore natural |y’ occurring
ol ec utﬁﬁie%ﬁn,b&hﬁ&a%f ga%\égilia%gne%eilpci‘gl[e%alplsaicf:ig,l cl:aptopril, carazolol,
carbacephems, carbamates, carbamazepine, carbapenems, carbarsone,
Carbatrol, carbenoxolone, carbimazole, carbromal, carbuterol, carisoprodol,
carotenes, caroverine, carteolol, carvedilol, cefaclor, cefazolin, cefbuperazone,
cefepime, cefoselis, ceftibuten, celecoxib, celiprolol, cephaeline,
cephalosporin C, cephalosporins, cephamycins, cerivastatin, certoparin,
cetamolol, cetiedil, cetirizine, cetraxate, chloracizine, chlorambucil,
thorbetamide, chlordantoin, chlordiazepoxide, chlormadinone acetate,
chlormethiazole, chloroquine, chlorothiazide, chlorpheniramine,

chlorphenoxamide, chlorphentermine, chlorproguanil, chlorpromazine,

chlorpropamide, chlorprothixene, chlortetracycline, chlorthalidone,
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within the category of carotenoids. Sulfonylureas
[00139] Non-limting exanples of sulfonyl ureas
WO p@bAgBsgo but are not limted to acet ohexam dePCT/US2006/003253
Di aBeta, glibenclanide, gliclazide, glipizide
(G ucot ciadlgcaloffent) dhporhéder dslesnlde! SlERRRMIGdofovir, ciglitazone
tol azam de, tol butam de, glinepiride (Amaryl), ’
t ol but agAGetRRd it zbl AL el Ty .exanpl e
repagl i ni de, néglegl i R%’ge,éiﬁ%%??ltl ni g@n%rgfnﬁ]c?%lclg{ép?ﬁewaleate,
( KAD- 122 t like. .Niacin and related ) )
Gor 1 vat i e, dfinercti, ePhAG ARy Ripkitin siiaibrptecciprofionacin,
descriptor for nicotinic acid (pyridine-3- carboxylic
aci d) ariePPride Gispiatipa pitglerramngiicoling elpridirasmyaim debopfide,
nicotinic acid derivatives include nicofuranose,
Aci pi moXemastingt Henbugsyelaglidanae, chindftbrytej dioguind], tobyime) ,
niceritrol, probucol, isonicotinic acid, Cholexamn,
oxi ni acélebeafird], clbenoken alogazimine Ostefibratd] ASRARE acid, cloforex,
ni ceri kol and tocopherol nicotinate. [00141] Further
exanpl edofprahihef clasdziyn AU ife, Mttt Ry, i
for this invention i ncﬁyude, vvilt(?}outn?lﬁl1 i t(g?ifoﬁa’ %@ka%
1087 oPhasALRdn, AGARRECSEALSmAC AN ena1RE Wi Rl

acecl of enac, acenetacin, aceta

acet am et ani.li de et ohexam de, )

acet op hdgér}ga%!e%én’ r?acf%lélglta%?le’acg%afi@]ﬁ'b r‘?&fﬁ?}l@?’ HeRpELe| cofeine methyl
acet oxypr egnenol one, acetretjn, acrisorcin, ' _

acri vagl{%?lﬂgi,%’ %\‘E{Y’H}ed\hp?pﬁ’éﬁﬁ rReEHIes Tatgaeodiing; gpdloidal bismuth

hydr ochl ori de, adrafinil, adrenol one, agatroban,

ahni t r iSHeCitraiRagrpmefibans ceomadyn, srapedpamidd, sentethaoide, curcumin,
al buterol, al dioxa, alendronate, alfentanil,

al i bendytlanddliterayciarminmte, aytlanisinensiclexaliting, aydilizas,

allyl estrenol, al mnoprofen, alnotriptan, al osetron,

al oxi proyeloberlzpprized b oo dritleD E0sHi@h ioA@& Ry ABpGRamine, cyclosporin,
anbucet am de, am dephri ne, am di nonycin, amlori de,

cypionate, cyproheptadine, cyproterone acetate, cytarabine, dacarbazine,

dalfopristine, dantrolene sodium, dapiprazole, darodipine, decanoate,
decitabine, decoquinate, dehydroemetine, delavirdine, delaviridine, demeclo
cycline, denopamine, deramciclone, descitalopram, desipramine,
desloratadine, 3- ketodesogeskel, desomorphine, desoxymethasone,
detomidine, dexamphetamine, dexanabinol, dexchlorpheniramine,
dexfenfluramine, dexmethylphenidate, dexrazoxane, dextroamphetamine
sulfate, dextroamphetamine, dextropropoxyphene, DHEA, diacetate,
diamorphine, diazemine, diazepam, diaziquinone, diazoxide,
dibromopropamidine, dichlorophen, diclofenac, dicoumarol, didanosine,
dideoxyadenosine, diethylpropion, difemerine, difenamizole, diflunisal,

digitoxin, digoxin, dihydroergotamine, dihydrocodeine, dihydrocodeinone
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am noaryl carboxylic acid derivatives, _

am nogl utet hi m de, am nogl ycosi des, am nopentamni de,
W@pionoga780azi ne, amni norex, am odar one, am phenezb82006/003253

am prilose, amsulpride, amtriptyline, am exanox,

anl odi pemé acaatedinytitodrgotamimsbsil e, dit AR e &Qﬁfﬁ%;

anoxapi ne, anoxicillin, anphecloral, anphetam ne,

O i o BERAGE Bl o TR, diky o O U SV,

anprenavir, anrinone, "ansac t I
any| obaj:hi 1 etate, ..anastrozol e,
a%i nogtlilpﬂrggﬁ?ﬁ ros ’?é]@@l?(g &ygﬁfﬂio‘gﬁgﬁ%’@f mipm

etate dr.ost enedi o] -, 17- benzoat e, _ _ _
gﬁdr ostaé’ﬁg’gﬁa[%}ﬁ%“-ea %L@row%mérfblépmpmeadémpedllevalol,
17- bengoate, androstenedi one, qndr,qsteronc_a acet ate,
andr ost@igrenyilexanide furasterdloxenide ailinzpi, diratftine,
andr ost erone, angi otensin, anidul atungin, aniracetam

apazonelimaphyslyinhiendimetipstetonapiimetotraRpdidephdMemine, dinitolmide,
apracl oni di ne, aprepitant, aprotinin, arbaprostil,

ar depardioxaphétyPhayaz) iRxethBirkae H@h@rﬁétﬁ&iiﬂfﬂ'e,oéliphenhydramine,
arstiinol, arylacetic acid derivatives,

aryl al kiphrabRaste, (ﬁgBSIétQ%ﬁ’er BRG] .dﬁggu‘ﬁgﬁ{ﬂ‘ﬁgﬁ% Sipyidamole,

aryl carboxyl i'c aci aryfplperazl I t "ol

acid d 'xﬁﬂ}ﬁ a8 iri astem zol,e, nol.o )

at onox g{iﬂlﬂn e, %/10? r?i rd\l/%gg}aaﬂ 1@‘?’ d&@k@%ﬂiﬁ&ﬂ@fm’g}f)?%‘g‘fiﬁéi,ompeﬂdonea
auranom azapropazone, azathioprine, azelastine,

azet az OPATHEGL:, RSP brAPORAL Bistabiion dormmBtdeKsosin

bamet han, barbitone, barnidipine, basalazide, '
becl ani‘gEciazpame fexepin, dpwyaypinep Hroférene gramiestanolone propionate,
benazepril, bencycl ane, bendazac, bendazol,

bendr ofdramest4niotoneddroniidne; draptrive! pérbintikime, danexat e
hydr ochl ori de, benfurodi|l hem succinate; beni dipine,

benor y atigylplieaidaay dpnetiReorbesat, BeRE IR OREbet, ecenofloxacin,
benzni dazol e, benzoctam ne, benzodi azepi ne

der i vakédHagole ARAZO A AZERD @doxlagﬁ%,oéf%'peﬂxi’ egié'néehrgx?,ﬁ, sfloxate,

benzphet am ne, benzyl mor phie, ep(re]r I den,

i,.di i stine,., . .
hydr 0X¥ﬁ§&|§1{nh91§{n%’tan? gl%gaﬁj)inle; elBSttié’:}ne, emepronium bromide, emetine,
bet anet hasoné,

enalapril, enanthate, encainide, enlopitat, enoximone, enprostil, entacapone,
epanolol, ephedrine, epinastine, epinephrine, epirubicin, eplerenone,
eprosartan, ergocalciferol, ergoloid mesylates, ergotamine, ertapenum,
erythromycin, erytlirityl tetranitrate, esaprazole, escitalopram, esmolol,
esomeprazole, esonarimod, estazolam, estradiol benzoate, estramustine, eskiol
succinate, estrone acetate, estrone sulfate, etafedrine, etafenone, ethacrynic
acid, ethamivan, ethinamate, ethinyleskadiol 3-acetate, ethinyleskadiol 3-
benzoate, ethinylestradiol, ethionamide, ethisterone (17a-ethinyltestosterone),

ethopropazine, ethotoin, ethoxyphenamine, ethylestrenol, ethylmorphine,

ethylnorepinephrine, ethynodiol diacetate, etodolac, etofibrate, etoposide,
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bet axol ol , bevantol ol , bevoni um nethyl sulfate,

bexar ot ene, bezadoxifine, bezafibrate, bialamcol,
whe@pessssq bi cal ut am de, bi etam veri ne, bifonaroI/E$2006/003253

bi nedal i ne, binifibrate, biricodar, bisacodyl,

bi sant r etaficoAib,saRriRAe) oveRiihiis! &aRimidd %ﬁ‘%rﬂgs%n%l examorelin

boswel | i ¢ acid, bradykinin, bretylium bronmazépam ?

br onocr gRbiifse. £RE h gl . t : rowi ncamni ne

i QAo .%gcfbrvﬁ' faé}%ftlﬂg}gdggféiagpﬂ%’ arapenum,

buci cl ate, buéioxic aci’d, bucumb
bui eni o . buf | @l buf | onedi.l buf ur al ol
bunet a n?dg%lft%ﬁ%%dgf ](cﬂlba%ep @ﬂ%’f’%’ﬁ %Béﬁméj%ofeﬁhﬁl%a fenbutrazate,

bupr opi pn,..buspi r one, b%lsu fan, butal am ne,

but or ph%ﬁ@‘ih,ne’b{;ﬁ)’?fi%mﬁ}?e,ene BHB4 16ROPIRIF; fgnotarsl, fenoverine,
hydrochl ori de, butobarbitone, butoconazole nitrate,

but oconfzaexagoling; fesioxed], ferpinransy fanprdpooex, Gmspiride, fentanyl,
cabergoline, calcifediol, calcipotriene, calcitriol,
cal di bi feaofenatineg fldaaalte flecanidexioppdone; aorat aloxuridine,
canpesterol, canptothecin, candesartan, candoxatril,

capeci tfiongzols mbﬁbﬁne,%ﬂﬁﬁbﬁeﬁﬂu&%b%r ﬂﬁdrocortisone, flulenamic
carazol ol , carbacephens, carbanates, carbamazepi ne,

car bapeReIlunsashar ﬁ&fbﬁzing?%ﬁﬁgdl@{e; ﬂlﬁ‘ﬁi{rgz%g%,g %q%gﬂolone,

car bi mazol'e, carbromal, cafbuter carisopr

car ot enNfgyof Y arteolal .. carvedil ol , )

cef acl or, S{é égl\c{)lﬁ %ﬂr%f,?&gle eﬁﬁboéfea?Bm?na@B‘? g?ﬁaﬂ%",‘te’ fluphenazine

cef oselei S ﬂlcef I but en, %ﬁl ecoxi b, celiprolol, .

cephael AR at@e% cRNS iHPIeduazoplBagsarmndurbiprofen, flurogestone
cephanycins, cerivastatin, certoparin, cetanolol,

cet i ediactaieflptiGaspnspropienata tiivestatim|fluvexdming,fpminoben,

chl oranbuci |, chlorbetanm de, chl ordantoin,

chl or difesneqserel, descautet, dosvamiet) dosinopeititfasphenytoin, frovatriptan,

chl or net hi azol e, chl oroqui ne, chl orot hi azi de,

chl or pHedistein, fienagifiing fiphetiaxesidesolicbh TRFaRISSRIINE,
chl or proguani | , chl or promazi ne, chl or propam de,

gm 8: ﬂ?gfﬂihgﬁgﬁgi?eé rﬁgpiéglgpg’it%a%ﬁih’c P%x%eﬁ §?l?oxadol, galanthamine,

ci cl esQQfidfmif igﬁlln%&)&t%,egan&i:lg)\glfr,oé/ainrglefe(fliegéeifgr%t%p Semcitabine,
gemfibrozil, gepirone, gestadene, ghrelin, glatiramer, glaucarubin,
glibenclamide, gliclazide, glimepiride, glipizide, gluconic acid, glutamic acid,
glyburide, glyceryl trinitrate, glimepiride, granisetron, grepafloxacin,
griseofulvin, guaiazulene, guanabenz, guanfacine, halofankine, haloperidol
decanoate, haloperidol, haloxazolam, hepronicate, heptanoate, hexobendine,
hexoprenaline, hydramitrazine, hydrazides, hydrocodone, hydrocortisone,
hydromorphone, hydroxyamphetamine, hydroxymethylprogesterone acetate,
hydroxymethylprogesterone, hydroxyprogesterone acetate,

hydroxyprogesterone caproate, hydroxyprogesterone, hymecromone,

hyoscyamine, ibopamine, ibudilast, ibutenac, ibuprofen, ibutilide, idoxuridine,
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cilansetron, cilostazol, cinetidine, cimetropium

brom de, cinepazet maleate, cinnanedrine, cinnarizine,
wermwelszepam ci noxacin, ciprofibrate, ciprof|PXETEI906/003253

cisapride, cisplatin, citalopram citicoline,

cl ari t hifenpyadih igméstdeo floprdet, ir@dtmﬁmsxhidagm, shRRLYES iBlpenem,

clidanac, clinofibrate, clioquinol, c obiaz?m

cl obenf i i RERA . rate, .

cl of i briiﬁf:l?gaging%’ Q%Sof oregxh,cag%ogfnﬁaﬁ%g?fd%tﬁg%%zz §%‘§emmden°1°1’

cl oni dipe...cl.anj . ldogrel, clopjrac . ..

o i L e T

clorterm.ne. clotjazepam claotrimzole, cloxaci in,

cl oz apilﬂg?q‘%’?fgplg rﬁcé?é?%a@?ﬁga FRASHAN, Binsiecde, irseglddinae

phosphate, codejne sulfate, codeine, colloi da[ bi smut h

subci t raeRutyratecisaganaic estersrisdefrarinerisgmetheptemte jsoproterenol,

crotetham de, curcumn, cyclandel ate, cyclarbamate,

cycl azdsssedhidedioltetes dosordideayaonitiang isosvs]deRemEae isuprine

cycl odrine, cycloniumiodide, cycl opentam ne,

cycl ospaadipineCite@biliRacoiRI Meh At Rite, WERhOLE! RARdin,
acet ate, cytarabine, dacarbazine, dalfopristine;

' ' zal i pine, .decanoate,
oci t ot naSR ki HAPLRLALE KrodRLAN. B 0GiarEr REGRAS

avi ri.dj. l0-cVvcline,. . .denppan ne, . i
g:lr ant iléc‘:3 812%, la gg@"ﬁ’t lﬁf“g‘é}‘%?nfa"‘ﬂ@ga}“p fagr}hvwgpe, lamotrigine, lanatoside
ratadi ne, 3-_ketodesogeskel , desonorphine, =
desosy e AGBHSIE LSO bR gmn T aesdep sattaptHeole lercanidipine,

dexanabi nol , dexchl or pheni ram ne, dexfenfluram ne,
dexnet E?PPBW@W lgtrozole, deycosonin devalbutksl, teyaligrpbars idvetiracetam,
sul fate, dextroanphetam ne, dextropropoxyphene, DHEA,

di acet &tveiriagetamp lqyhbure]oldicaadupa leyofitixaziap #&Vophacetoperane,
di azi qui none, di azoxi de, di bronopropam di ne,

di chl olephstanoldiigd iR Reofl e OHABOR limaBt ARMASLIMR, lintitript,

o

H

liranaftate, lisinopril, lisuride, lobeline, lobucavir, lodoxamide, lomefloxacin,
lomerizine, lomustine, loperamide, lopinavir, loprazolam, loracarbef,
loratadine, lorazepam, lorefloxacin, lormetazepam, losartan, lovastatin,
lovastatin, loxapine succinate, loxapine, 1-threo methylphenidate, lumiracoxib,
lysine acetylsalicylate, lysozyme, lisuride, mabuterol, mafenide, magnesium
acetylsalicylate, malgramostin, mannito] hexanitrate, maprotiline, mazindol,
mebendazole, meclizine, meclofenamic acid, mecloxaminepentapiperide,
medazepam, medibazine, medigoxin, medrogestone, medroxyprogesterone
acetate, mefenamic acid, mefenorex, mefloquin, mefloquine, megestrol
acetate, melengestrol acetate, melphalan, memantine, mepenzolate bromide,
meperidine, mephenoxalone, mephentermine, mepindolol, mepixanox,

meprobamate, meptazinol, mercaptopurine, meropenum, mesalamine,
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di deoxyadenosi ne, diethyl propion, difenerine,
di fenam zol e, diflunisal, digitoxin, digoxin,

wa@ledvgdsoer got am ne, di hydr ocodei ne, PCT/US2006/003253
di hydr ocodei noneenol acetate, dihydroergotam ne

nesy| at sl iReGURE RIS ate HGHALERL GIPLY Fazepam
di hydr onot phi ne, di hydropyr’i di ne derivatives, ’

di hydr ogts aﬁﬁé{#%Sh@ mé#éﬁf% gﬁﬁl?ﬁ %?é?%a%t%fe%or metaraminol, methacycline,

di hydr oxyal um num dcet

i | eval S A ISk Pige ThehRRAS. T apetapip e galone,
dilti azenﬂ%mpggfl i ne, dinmenhydrinate, dinethisterone,

di met ot 1P tpinehBeioin @ethatiexate) methexandne xagheawihide,
butyrate, di oxethedrine, diphenethoxidine,

di phen H}lgthéﬂhﬁﬁ@eammhmndwwhaméate di-thteetmethpiphenidate,

di pi vefrin, diponium brom de, dipyridanole,

dirit hrmnﬂny]phemdate,ﬂpg/thﬂlphei@bamwﬁé PicHe)ip2@aikslbhe, methysergide,
dofetilide, donperidone, donepezil, dopexan ne,

dopr aditheti 208688 ah&izoUAX 3RGETdp rgﬂl%%z Jconazone metoprolol,
doxef azepam doxepl n, doxycycline fof e

g: gggfltxg%‘tlgkél&ger (ﬁ}%‘&z% Q@Ir)nleme%%ﬁ?%otlg%%x%ngne me?a&%gne mianserin,

nmet hyl eti ebro noni ne,
ccabut %2’?;%%%% SR Bl g i B e

edoxudi n ef aviren effivarenz, efloxate, eledoisin,

eletri 6{’ jpong Wﬁf% @lﬁ@apmﬁt mtspnf@st%rmﬁnr@mmmntotane

brom de, . emet | ne, enalapril, enanthate, encainide,

enl opi tAitoXaatend, mipelastienmnedafinil, mefibatapumeofeianolmlone

ephedri ne, epinastine, epinephrine, epirubicin,

epl er erydmchiepidesaclimione angsidantie soahtepitraaitelukast, Monteplase,
mesyl ates, ergotanine, ertapenum erythronycin,

erytli rmdipfblol Qﬁdrﬁﬁﬁlﬁé A RphifS BR8N Ede, gﬁ)?j{)ﬁlﬁé Qifa® "morphine,
azo

esnol ol , esoneprazol e, esonarinod, est

::: : gﬁgl% g(tﬁgltégﬁﬁélsl%t?gt# E}é?mhs? ?nox‘?@&{‘ag D, 1 ﬁl%ﬁ%&/ﬂ/?e ftoxonidine,

et af en%]}?c’op eno?a%é %aﬁumetone nadolol, nadoxolol, nadroparin, nafamostat,

nafronyl, naftopidil, nalbuphine, nalidixic acid, nalmefene, nalorphine,
naloxone, naltrexone, nandrolone benzoate, nandrolone
cyclohexanecarboxylate, nandrolone cyclohexane-propionate, nandrolone
decanoate, nandrolone furylpropionate, nandrolone phenpropionate,
naphazoline, naproxen, naratriptan, natamycin, nateglinide, nedocromil,
nefazodone, nefopam, nelfinavir, nemonapride, neomycin undecylenate,
neomycin, neokofin, nesiritide, n- ethylamphetamine, nevirapine, nexopamil,
nicametate, nicardipine, nicergoline, nicofibrate, nicofuranose, nicomorphine,
nicorandil, nicotinyl alcohol, nicoumalone, nifedipine, nifenalol, nikethamide,

nilutamide, nilvadipine, nimodipine, nimorazole, nipradilol, nisoldipine,
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acid, etham van, ethinamate, ethinyleskadi ol
3-acetate, ethinyleskadiol 3- benzoate,

we@rdvengd7est r adi ol , et hi onam de, ethisterone  PCT/US2006/003253
(17a-ethi nyl test osterone), ethopropazine, ethotoin,
et hoxy phiéaenvinnenitretepyhesitrofmartoin iy fii@IoRB) i@oglycerin, nizatidine,
et hyl nor epi nephri ne, ethynodi ol diacetate, etodol ac,

et of i b_rIad:rESterﬁiz@IéQﬁélgﬁn@ﬁlﬁfnieﬁ%étﬁyn&frél?ﬁérmﬁteﬁine, norfloxacin
everol i mus, exal am de, 'exanest ane, exanorelin, ?

ezem ti ; Lk Ql neicl ovir., fanmotidi ne,
f ant of aﬁ%??lﬁ{fage? g% n%JHr% ’%f’%eé‘?‘.@?%rgeag&‘?%%ﬁla??» ’normetﬁlsterone,
fel ba . odi pi ne.. fenal.am de,. fenbulLen, o

t enbut PR B R RePTietHREAL s Hir e pensimpanicrn,

f enopr of Ny f enot elr ol, fenoverine, fenoxazoline,

f enoxedPFatie aRie, plogiinepestereming mfloxa¢itelanzapine,
fentanyl, fexofenadi ne, flavoxate, flecainide,

f | opr opfllgHaping,| ddepsgdine, plnassentang Otepatakines olszlaLih € ,omapatrilat,
flucytosine, fludarabine, fludi azepam

| udr ocwrdprazotes pndansdtnAPIOMAEpdvel kinl!Bdidia QR dazole, ornoprostil
unari zine, flunisolide, flunitrazepam

¢
fl

]1: : uocordselt@ieir, §datgrethi B@mnidwRe Bk HXAbnd %ggr[lgaetrr?uonate,
fl i

f

]

uphenazi ne decanoate, fluphenazine enarit

ubheTAGaSin, blARRRRYEEANRy DLNOAREORM, LA RLRLS S

[ ur ogestone acetate, utr casone

' ] fon . for, I
1]: log Xg?tﬁgf‘%na?zé’géc ?%%é??nz]opeggﬁﬁ%ﬁ n?,%?ei?’ ﬁgégﬁéﬁgﬂolol, oxycodone,
frovatri %an fudosteine, fumagillin, furazolidone,
f ur az oPFESHERS: OFYREiR701HE; PxHmatRkaNS: exsiphenbutazone.eni de,

gabapentin, gabexate, gaboxadol, gal anthami ne,
gal | op&yrhengvolimipaoragrelgpantitaxieh prloposparon) mhempeazole,

gefarnate, genctitabine, genfibrozil, gepirone,

gest adeapsveyhe, phiicalcigll giaransetiddiond| patéexit) ipasiprazole,

glibencl ami de, gliclazide, glimepiride, glipizide,

gl uconparoaointcirg betoRire, pabdmid ?@%ﬁdeﬁﬁle, lgén%((fiﬁfe}’%enbutolol,

trinitrate, glinepiride, granisetron, grepafloxacin,

gr i seohalcydlbyir, PeakA | ifin PHRLAS PiGrcit

g ¢ ag s hg)l ope%ﬁy ggcféﬁzatﬂlﬂgﬂ?eg?cﬁﬁn Cgfilr%czme, penicillin V,
penicillins, pentaerythritol tetranitrate, pentaerythritol tetranitrate,
pentapiperide, pentazocine, pentifylline, pentigetide, pentobarbitone, pentorex,
pentoxifylline, pentrinitrol, pirbuterol, pirenzepine, pergolide, perhexiline,
perindopril erbumine, perospone, perphenazine pimozide, perphenazine,
phanquinone, phenacemide, phenacetin, phenazopyridine, phencarbamide,
phendimetrazine, phenelzine, phenindione, phenmetrazine, phenobarbitone,
phenoperidine, phenothiazines, phenoxybenzamine, phensuximide,
phentermine, phentolamine, phenylsalicylate, phenylacetate, phenylbutazone,

phenylephrine hydrochloride, phenylpropanolamine hydrochloride,

phenylpropanolamine hydrochloride, phenylpropyl-methylamine, phenytoin,
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decanoat e, hal operidol, hal oxazol am hepronicate,
hept anoat e, hexobendi ne, hexoprenali ne,

whyesasd780 azi ne, hydrazi des, hydrocodone, PCT/US2006/003253

hydrocortisone, hydronorphone, hydroxyanphetam ne,

hydr oxypioteglysinegqdivtedrine physistip@ine salicylate, physostigmine,
hydr oxynmet hyl progest erone, hydr oxypr ogest erone

acet at ephyhyrehidiol yillye@ess16 MARNERAPHRAGRx, cpiclamilast, picrotoxin,
hydr oxypr ogest er one, hynmecronone, hyoscyam ne,

I bopani figumhRUded-ASE il - fen, ibutilide,

i doxur i %ﬁi ne, | ;Jlseinpr g‘%’.ﬂlfs@%‘%@ lrl%lea,ggjiﬁﬁ%%r"gg?l?nq’ Hﬂ?‘?cﬁ‘ﬂﬂ?us’
i m daprj; 4473 ol e L M pene impr.amne,, .

ot am ety RG BFBede s PBTER Byl Prdriclbiostivene

i ndenol al , i.ndinavir, indomethacin, indoramn, inosine
pr anobeXPRHGE): PRICTatIng Sstieresul fplg dpinerarioe deriyitives pipes]ate,
i proni azid, irbesartan, irinotecan, irsogladine,

i sobut yiMercetam;, pisbagil,qtidfiersteppisoxicangtitaedastatia, pizotyline, plaunotol
i somet heptene, isoproterenol, isosorbide dinitrate,

| sosor padepreaing polybatzarsol, poBestdl deoshhaie! pratlol, pralnacasan,
i soxsuprine, isradipine, itasetron, itraconazol'e,

e
i tram nire@ipeRble, pradBki% Privastatifl driAl &%ﬂ&;&h&%{t&! Prazosin,

kananyci n, ketam ne, ketoconazole,

ket or ol i I ol , lafutidine . -

| anifi aﬁg,ab@m?%’{ fidkol, @%%a?’l%‘g‘!éipﬁléi}nﬁi 1o0E} feorpide, primidone,
| ansoprazol e, .l asof.oxifene, |eflunom de _

| eni nof? Bf"‘??m?’é’F%bffﬁF‘agﬁrﬁ‘a%CO{s BESBIEREF, Praseibgziae.@rocaterol,
| eucovor i | eval buterol, levallof han, |evetiracetam

| evetr ipéﬁgﬂ%rﬁ?mﬂéﬁﬁﬁw&l propethalelo peopateaonss, popamiidine, propatyl
| evophacet oper ane, | evorphanol, |idocai ne,

| i dof | &trde, propenidifyding, fropapatagtropitan) ezadxgtphene, propranolol,
lintitript, liranaftate, lisinopril, lisuride,

| obel i meopyllidxadiing, proplyhbiowasil dfetok MOE heaGAiRe, proxazole,

| oneri zine, lonustine, |operamde, |opinavir,

| opr az gkailoepiAdARE, |
| oref | (?)k(aci re11|) | or ﬁep?gggsﬁg%[aﬁfeggrg?%%% B?‘%\%‘Z@%}b’f ar{olones,

| ovast kﬁ@ofgll%?ﬁ}rﬂﬁetﬁéiﬁﬁ%{@n?ﬁidingé%gﬁdon%é,tq%age%am,

met hyl pheni dat e}~ 1 um racox

2

quetiapine, quetuapine, quinagolide, quinapril, quinestrol, quinfamide,
quinidine, quinine sulfate, quinolones, quinupritin, rabalzotan, rabeprazole
sodium, rabeprazole, racefimine, ramahroban, ramipril, ranitidine, ranolazine,
ransoprazole, rasagiline, rebamipide, refludan, repaglinide, repinotan,
repirinast, reproterol, reserpine, retinoids, ribavirin, rifabutine, rifampicin,
rifapentine, rilmenidine, riluzole, rimantadine, rimiterol, rioprostil,
risperidone, ritanovir, ritapentine, ritipenem, ritodrine, ritonavir, rivastigrnine,
rizatriptan, rociverine, rofecoxib, rohypnol, rolipram, remoxipride, ronifibrate,

ropinirole, ropivacaine, rosaprostol, rosiglitazone, rosuvastatin, rotinolol,

rotraxate, roxatidine acetate, roxindole, rubitecan, salacetamide, salicin,
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l'ysine acetylsalicylate, |ysozyne, lisuride,

mabut erol, mafeni de, magnesi um acetyl salicylate,
woredogiosatest i n, mannitol hexanitrate, maprotil i PEF/US2006/003253

mazi ndol , nmebendazol e, neclizine, neclofenam c acid,

mecl ox amhnﬂamﬁdea@aliwﬁd: aleid dembim e aaline sl DRAINAG, sagueinavir,

medi goxi n, nedrogestone, nedroxyprogesterone acet

mef enanicepdlainthe %Bﬁfd%lgﬁele rfg]L: OQHoRa 1[msf=:xltﬁﬁglﬁa§e£tﬁa}1ine,

nmegest r ol acet ate, nel engest acet a ;
eridin
repnendi SRR HARAEE PR LOS, sl Raop i i siawsmtan,
b t I topurine, neropenum
Tl o iR SRS A SoHuigns. dalesopaaylaperoxacn,

mesor i dazi ne met acl azepam net anf epr anone,

met anpi PR WOlarﬁﬁﬁ‘éﬁlpWémemamm sipizofiurome, stavudine,

met hacycl i ne, methadone hydrochl oride, nethadone,

met h anmtv@pf@m'yicme suavetyleatfatiaaoke, suwedfaes; spbebaili siRonazole nitrate
met hoi n, nethotrexate, nethoxam ne, methsuxi m de,

met hyl fsaifa&miﬂa,%ulfmﬁbﬂﬁé RUEAlbARAG, sulfarside, sulfinalol, sulindac,
d- t hr eo- met hyl pheni date, net hyl pheni da te,

met hyl @hﬁ)@ﬁ@@rsﬁlﬂﬁﬁ@marﬂﬁfchﬁh@{a‘éa% ﬂﬁ%adiazine sulphadoxine,

nmet hyser gi de,” neti azini c acl t on
ne
ot i pray OF%?W*FI‘%%%@ : suﬁp@f%—m U TE s Dsr e,

ri m conaz m dazol a
oo ehEse RO S FhGOR o PR opR oo
m noxi dlf, m [ tazapi ne, m soprostol, mtorrycm
m t ot arf! r‘?ﬁ"?%ﬁ?ﬁ’éﬂ’éo e &an,rﬁ@nembfdafsupﬂerde dismutase,
nof ebut azone, nofetil, nolindone hydrochl oride,
nmol i nd@hlélata&mS@amomodmm rspnepheipe,| tacrimentaedolikas f tacrolimus,
Mont epl ase, noprolol, noricizine, norphine

hydr oc madarameahmmmlpmw ltdnad & fenRAiBHIoNE, tafBRER]) @l7hAGast
salicylate, nosapram ne, noxifloxacin, noXisylyte,

NDXONi EHzaRdter¥y GORARI, @écﬁstnﬂ&%%ﬁﬁ@n 18R P ltegaserod,

nadoxol ol , nadroparin, nafanost at

H

telenzepine, telmisartan, temazepam, ten1pos1de, teprenone, terazosin,
terbinafine, terbinafine, terbutaline sulfate, terbutaline, terconazole,
terfenadine, terodiline, terofenamate, tertatolol, testolactone, 4-
dihydrotestosterone, tetracyclics, tetracycline, tetrahydrocannabinol,
tetrahydrozoline, thalidomide, theofibrate, thiabendazole,
thiazinecarboxamides, thiocarbamates, thiocarbamizine, thiocarbarsone,
thioridazine, thiothixene, tiagabine, tiamenidine, tianeptine, tiaprofenic acid,
tiaramide, ticlopidine, tigloidine, tilisolol, timolol, tinidazole, tinofedrine,
tinzaparin, tioconazole, tipranavir, tirapazamine, tirofiban, tiropramide,
titanicene, tizanadine, tizanidine, tizinadine, tocainide, tolazamide, tolazoline,

tolbutamide, tolcapone, tolciclate, tolfenamic acid, toliprolol, tolteridine,
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nafironyl, naftopidil, nal buphine, nalidixic acid,
nal mef ene, nal or phi ne, nal oxone, naltrexone,

wmasvdiogd7éne benzoate, nandrol one PCT/US2006/003253
cycl ohexanecar boxyl at e, nandr ol one

cycl ohetodfesndpreo frinabwabter, topiantif| RPtedAs &i9ehide, toremifene cibrate,
nandr ol one furyl propi onate, nandrol one phenpr opi onat e,

naphaz oldréififerdd2 R G Acin @h@hddl p&aﬁ'ﬁ‘azoﬁﬁé ?ﬁx%lgpnl tranilast
nat egl i ni de, nedocroni | . nefazodone, ’ ’

nel f mavj r [ dec nat e

neonyci irr]{m I%E&? Qﬂr qu%’lrp‘?sz 09{ Eaz% 9’?%7 ﬁ’ﬁﬁ’é’f’}iﬁ??f‘@un
nevirap X0op mI ni ca tate rd| i ne,

ni cer goﬁ ﬁ?”@oﬁaﬁmr@ qﬁ‘g%ﬁ?%m i e eerstaginene,

ni cora X&;é “nicotin al cohol . ni counal one,

ni f edi 9? OChlﬁleénH} OPerﬁZIRéttﬁﬂP@I‘@élaZIﬁﬁ,l tuh@zmphmldyl trimazosin,
ni I vadi pi ne, ni nodi pi ne, ninorazol e, nipradilol,

ni sol di tplm?éumft, |tmmnt@md;nenm1nneﬂmp1mnmmgést@feufram”pmnﬁne

ni trofurazone, nitroglycerin, nizatidine,

nor ast etminfopkdestil, nothégine &Bglﬁtﬁbﬁme nesigfhit e prEsBhate, tro ethamine,
norfenefrine, norfloxacin, norgestinmate, norgesk T

nor gestadRERnee, tf&ﬁﬂﬂa‘&%ﬁ ﬁgﬁpldéoﬁl%'i %?ﬁ&? Qlﬁobuterol

nornnrphlne nor pseudoe nor

novant r qct a
oct odrl €, H%ébfﬁlg{r%k lﬁg’ lﬂ%ﬁ aécg,l e%qn%ﬁﬁ H@haStaﬁn valacyclovir,

ol anzap| t adi n art an, pat adi ne,

ol sal az! ﬂcgeco’ﬁ}h*aﬁi Tty gangﬁ@gra%lp@m i ialsartany yancomycin,
opi um oprevel kin, orlistat, ornidazole, ornoprostil,

osel t anfa{qenatipyepl flffﬁ#’é‘?i Yenorsibing verapargil, Gslarabine) ogadakin,
oxant el enbonate, oxaprozin, oxatonide penirolast,

oxat o m%ammwemmtlmxmamlyamemqnﬂ;l virfaelivtq viddRin a derivatives,
oxi conazol e, oxiracetam oxolinic acid, oxprenolol,

oxy codomtemimxwidin bg vitesind tvagetd & Q/itaﬂWo@H@Jk%; voriconazole,
oxyphenbut azone, oxyphencyclinine, ozagrel,

pacl i t axBbrodBi I xaRB&LEI RahthiRGITiREAL gtl)e(rﬁ)g rRRA BEIh{dE, x1benolol

parical citol, paranethadi one, parecd pari prazole

ximelagatran, xylometazoline, yohimbine, zacopride, zafirlukast, zalcitabine,

zaleplon, zanamivir, zatebradine, ziconotide, zidovudine, zileuton, zimeldine,

zinc propionate, ziprasidone, zolimidine, zolmitriptan, zolpidem, zonisamide,

zopiclone, and mixtures thereof.

[00142] The compounds according to the invenﬁon may be formulated as
pharmaceutical compositions suitable for oral, buccal, parenteral, transdermal
or rectal administration or in a form suitable for administration by inhalation
or insufflation. Parenteral administration includes subcutaneous injections,

intravenous, intramuscular, intrasternal injection, or infusion techniques.
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par ononyci n, paroxetine, parsalm de, pazinacl one,

penol i ne, penbutolol, penciclovir, penicillin G
wheosasisne, penicillin G procaine, penicillinPGr/US2006/003253
penicillins, pentaerythritol tetranitrate,

[00183int aer Fhapharmbacéuticilanidpositions BEYAIRPbeIrhilited as a therapeutically
pent azoci ne, pentifylline, pentigetide,

pent obagfBdion &moRRNh 8@ t0et ot lebdeWbadministrati
pentrinitr oll , pior but er ol ,gegﬂﬁ?enze%?fﬁg%erbgéifhé%?lf'udaeu,on and

per hexi | i . [ I L.Ne, perpspone, . )
per phe nglizlfoﬁréutg?ﬁgg?agg Ib!stg %ﬁ’ﬁm&"{?‘rﬁé ,“Sifﬁ’&ﬁgﬁ FRfGification and claims
phenaceni de, bphenacet.in, phenazopyridine,

phencar baR{d %f,%rsptﬂ é’ﬁ?ﬁl?@ty Gi@ unishWiable apunitary dosages, each unit
pheni ndi oneg,, phennetrazine, phenobarbitone,

phenop et AIHES 2 pretetrmingd iqvastity phactiox yigredienticakenlated to produce
phensuxi m de, phenterm ne, phentol am ne,

pheny| sthe desited trapemtinyifectén atseciafisrewith Merég@Ra pharmaceutical
phenyl ephri ne hydrochl ori de, phenyl propanol am ne

hydr ochaadérdExanpslenyt sacio pedact ani Remd el @61 ffdting scored or
phenyl propyl - net hyl ami ne, phenyt oi n, phl or ogl uci nol5,

phol edrd ool ' stigmne, ..
et o 9P S 115 Sh 0 Bk MBS WS ttions o

D1 151 carargsoRibahatios @UEHIRH R BB Bid pppmcsated
reful | ! : . . b i de. pi ndol ol .

oo e P o B Sl e o

sul fate, piperazine derivatives, piperilate,

pi r acetPA?ftichiaddpionnl subgrrdes pihar than priertadiluents; e.g., lubricating agents

pitavastatin, pizotyline, plaunotol, polaprezinc,

pol ybersel suhagnesiugregearate. Inhisgisab&cappules; tablet, effervescent
pr al nacasan, pram pexol e, pranlukast, pravastatin,

pr azepashletpraadipillia tealosage! foARS ¢, a o REAPPRE BﬁJﬁfering agents. Soft
prenal terol, prenylamne, pridinol, prifniumbromtde,

pri m deaRtinREHSHR rcﬁi%@%eﬁgﬁee REeBGEE A gﬁ&ﬁﬁ’é’&f’tjhe active compounds

procai nam de,” procarba procater

prochl Js Il onet hal al , opaf.enone

or opam'%g ?ﬁéﬂgs'bt?ogfs é’? l}i/lfque@ntloh aRé vegettab?e 015. Heﬁcrl gglaIm capsules can
contain granules of the active compound in combination with a solid,
pulverulent carrier such as lactose, saccharose, sorbitol, mannitol, potato

starch, corn starch, amylopectin, cellulose derivatives of gelatin. Tablets and

pills can be prepared with enteric coatings.

[00144] Liquid dosage forms for oral administration can include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing
inert diluents commonly used in the art, such as water. Such compositions can
also comprise adjuvants, such as wetting agents, emulsifying and suspending

agents, and sweetening, flavoring, and perfuming agents.
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nitrate, propentoffyline, propionate, propiram
propoxyphene, propranolol, propyl hexedri ne,

wW@e@ppsi7ko our aci |, protokylol, protriptyline, PCT/US2006/003253
proxazol e, pseudoephedrine, purines, pyrantel

[001d5bonat Buppgitaries|fesvagin 8ZRANEEminRYHHEOESthE c&nounds and
pyri nmet ham ne, pyrimdines, pyrrolidones, quazepam

quet i aptdiBposttiRl ]'Cé?FH:eriﬁvenQHﬁ BAp n].jg’gfare@% Hﬁﬁ{m% lfl*eactogq’pounds or

qui nestrol, quinfam de, quinidi qgui m ne’’s
qui nol o | Itd rabal zot.an, rabeprazol e
sodi um rabe g#bé‘g gﬁ t(ﬁel,a éru gc%belF Pf’ﬁnﬁ%t?{“?%mﬁl%éﬁa’ 3S:60C PR bytter and
rani tidine,. ranol.azine,. ransoprazole, rasagiline,
F eban pPULYIERT BEIS Whish e S0 Foqmh jsrmmstarire but liquid at body
repirinast, reproterol, reserpine, retinoids,
ri bavi rieRperturasuch that they palkpieltiand reledsalendrioge,
rilmenidine, riluzole, rimantadine, rimterol,
rioprostil, risperidone, ritanovir, ritapentine,

[00144]t | penainctable preparatignsy for exenple, sterily mgdotahlauqu@ous or oleaginous
rizatriptan, rociverine, rofecoxib, rohypnol,
rol i pr aswspansionx car bed@rmilaridfabdiraing to tHeRinBlvh AtSusing suitable
ropi vacai ne, rosaprostol, rosiglitazone, rosuvastatin,
rot i nol d¥perdifd 4 RNAL Gettin@% bt O PR B
rubi t ecfanp, sa aé?le&t amedle,g g alf ?%ﬁoﬁﬁﬁgﬁgrﬁg%knﬂ% sferile
sal i cylh ct%fg% atibalchy Gl bggg{aégi fieirgjoelc Bfegsgrtit{c]ﬁ\élr Suspension in

. T
saqul navir, opol am ne, secnl

senotiadil, sertindol.e, sertral.jne, siputramne,

si | denafiqrioxlg WS@F@#IVﬁ?Ceﬂ#’% RO SQiVERY fanggample, as a

Si taxsen} an, ,sof al cone, sonotiadil, sorivudine,

sot al olSOlubigh & bddiutansdisl tAragegtha acesptableoteiolds,and solvents that
spectinongcin, spi ramyci n, spizofurone, stavudine,

st r ept o8y OF bBsedare wiatey, Ringériatshiutinn,) aagd istatiakdditia chloride
sufentanil, sulconazole nitrate, sulfacetan de,

sul f adisalzitine, Stetileffaded sils agiatho cduldntibaalNCuses Ub & 5OVt or
sul i ndac, suloctidil, sul phabenzam de, sul phacetam de,

sul phadugehdigg nsadiphadoxi ne, sul phafurazol e,
sul phanerazi ne, sul phamet hoxazol e, sul phapyri di ne,

[00147] The compositions of this invention can further include conventional
excipients, i.e., pharmaceutically acceptable organic or inorganic carrier
substances suitable for oral, buccal, parenteral, transdermal or rectal
administration or in a form suitable for administration by inhalation or
insufflation, which do not deleteriously react with the active compounds.
Suitable pharmaceutically acceptable carriers include, for example, water, salt
solutions, alcohol, vegetable oils, polyethylene glycols, gelatin, lactose,
amylose, magnesium stearate, talc, surfactants, silicic acid, viscous paraffin,
perfume oil, fatty acid monoglycerides and diglycerides, petroethral fatty acid

esters, hydroxymethyl-cellulose, polyvinylpyrrolidone, and the like. The
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sul phasal azi ne, sul phi npyrazone, sul piride, sulthiane,
sul topride, sul broponium sumanirole, sumahri ptan,

W@ vepsden, superoxi de di snutase, suplatast, SBCHIDB2006/003253
sodi um synephrine, tacrine, tacrolinus, tacrolinus,

t adal af parmbedutioalippdpardtidhé PEXSY storiliz8BXd {f@sired, mixed with
tanmsul osin, targretin, tazanol ast, tazarotene,

t azobaciamm 5% kI Q434 \ 1| .
t egaser od, atderzlge nz ég{éﬁg@%%e%gr tan :Ve%, g%ggll%gﬁngeﬁlng agents,

t eni posi etep osih,. terbinafine, .

t er bi naéfr?l%g,ﬁ 'éft%éé;%tg? %ﬁpﬂé&%u e :tlc?gels%lﬁ?’j?uif%@: colorings,
tercon eR/loeh te /fenadi ﬁe, bter odi | i_.ne,.  terof enamat e, )
tert at of ol ¢ 88¢/ 81 4eMgHE Suoptanggs Ik whick donet deleteriously
tetracyclics het racycline, tetrahydrocannabi nol,

t et r ahyG#g 761h the activegompenndseFon neastersl appligation, particularly

t hi abendazol e, thiazinecarboxan des, thiocarbamates,

t hi ocarsyéable velkicles borsishoDsolatinms, prefetably cidzomeueous solutions, as
t hi ot hi xene, tiagabine, tianenidine, tianeptine,

ti apr ofveell a5 saspadsions, abaildiele, o inflamd. AduoustdugdeRbidh By
tilisolol, tinolol, tinidazole, tinofedrine,

t i nzapaphfain §ubQGANIFRU: SncrddsP ﬁﬁ%s\’ci()gity §#hée g.%?%gﬁ&xeand include,

tirofiban, tiropramde, titanicene, tizan
tizani dy hZi ] 0t d t ol azam, de
tol azol P neenlf SRR o RRR hidsB A Bfor dextran
tol f enam.c [ toliprolol, tolteriding,tolterodine,
t onabe rac&tla?ln?ﬁ% g&ﬁ sr”zi%\{glé’,n RHpEeeoain pighidigers de,
torem fene cibrate, torem fene, tosufloxacin,
0014585 amadq] , %}Harmzol i ne, trandolapril, tranilast, .
[ anyl eeand; Gappilen ay alsakamenufagtiureddn dhedform of sustained
tretoqui nol, triacetin, triancinolone, trianterine,
tri amt éelegse fomnpylatiopls mach tha fHey ppmrideza cmtiojidd catinooustelease of

trifluoperazine, triflupromazine, trihexyphenidyl,
t ri mazdisd compouhdeiuedidieg totthé AR b@ZInveLa pbiiddGXHIRRY | M

tringestone, trimpramne, trinoprostil, trithiozine,
troglitazone, trol ni brate phosphate, tronetham ne,
[00149] Administration of the compositions of the present invention will be in an

amount sufficient to achieve a therapeutic effect as recognized by one of

ordinary skill in the art.

[00150] The dosage of any compositions of the present invention will vary depending
on the symptoms, age and body weight of the patient, the nature and severity
of the disorder to be treated or prevented, the route of administration, and the
form of the subject composition. Any of the subject formulations may be
administered in a single dose or in divided doses. Dosages for the
compositions of the present invention may be readily determined by

techniques known to those of skill in the art or as taught herein.
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tropi cam de, trovafl oxacin, troxipide, tuam noheptane,
tul obuterol, tymazoline, tyram ne, undecanoate,

W@ paeog3T8) c aci d, urinastatin, valacyclovir, PCT/US2006/003253
val decoxi b, val erate, val ganciclovir, valproic acid,

[00182) sar t Tie dNAPE AMYS et ne¥RORE RR %bsl froﬁ’l%.%l?tf@ﬁh%% about 100 mg per
venor el bi ne, verapam |, vidarabine, vi ga a

Vi ncam [ 0 [ | i sn
vitam 08y [N ROEEL i MO S o S B m o
d, vita vita i bos Voric zol e,
xal i pr o)élﬂe[i!lt 5 M%%Y ﬁ’)@?ﬁ?‘%%%lmﬁpg@%ttg osage fange may be
xenytropi umbbro xi benol ol , xi nmel agatran,
xy| onet 29/ 80RkE 1 %%PW“QW@GE\ zafrl ukast,
zal ci t abi ne, zal epl on, zanam vir, zatebradi ne,
zi.conot i de, 2|dovud|ne 2|Ieuton zi mel di ne, zinc
[00132]5 pi o N Gertaig qm@ﬁm@ﬁ@ thedsisage ofi thego-zaitvei comipptuads, will generally
Zol pi dem zoni sam de, zopiclone, and m xtures thereof.

The Confpﬂmmrthlesraagcofaijongo Dbnglﬁﬁabdmve@peﬂﬁgﬁaﬁyi@&ght specifically
fornmul ated as pharnmaceutical conpositions suitable 1?

oral, bické&tang®af HHET Ab to AP r
adni ni str at |ag% or in a %oorm su??g}ﬁ@h{g%dIﬁ&re%emﬁcanymthe

adm ni sfp Oq%ad: I
Parentera moﬁ?/lst %ﬁbllﬂgg ﬁ{lj%lg&slg}%)dgt a Us
i nj ections, | nt ravenous i ntranmuscul ar, intrasternal
jecti ues he. .. .
[OOISﬂar malcécgﬂte ffg(%llx)e@ onpost %Ougﬁ ﬂ%’@y %]g’?eoﬁel‘grwgflgﬂn%%f
athera eutic fective amount in a dosage unit
form f oﬁmé’%gatlﬁny ‘gg{‘ﬁ %F@PPHP?’%aYa‘?ﬁ?d b Bieptifigd foF any particular
dosage. Dosage unit formas used in the specification
and cl &ioRPo Pé chthegresest invensieps Thisithay i ascomplished by soutine
sui tabl e as unitary dosages, each unit containing a

pr edet expemmentge detcribyd béreinctsingonangrmatic @ndups af anihatsed
to produce the desired therapeutic effect in

associ dpreferabiy tablebdtes dn@gbls p&d%rﬁﬁ@f bBi6 Mibriaf #ials AapbRipriate. The
Exanpl es of such dosage unit forms are tablets

(i ncl uditRetiwmedsest aBY subject composition and method of treatment or
prevention may be assessed by administering the composition and assessing
the effect of the administration by measuring one or more applicable indices,
and comparing the post-treatment values of these indices to the values of the

same indices prior to treatment.

[00154] The precise time of administration and amount of any particular subject
composition that will yield the most effective treatment in a given patient will
depend upon the activity, pharmacokinetics, and bioavailability of a subject
composition, physiological condition of the patient (including age, sex, disease
type and stage, general physical condition, responsiveness to a given dosage

and type of medication), route of administration, and the like. The guidelines
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coated tablets), capsules, pills, powler packets,
waf ers, injectable solutions or suspensions,

wa e@spgsosd ul s, tabl espoonfuls and the |ike, anplCT/US2006/003253
segregated nmultiples thereof. Such dosage forns can
al S0 coprpsdntse, heasin imybemeedioi opializdtha ebataRnt, 3¢ delePftling the
subst ances other than inert diluents, e.g.,

| ubr i cadptingund Getetandfor Godst dﬂGﬁﬁﬁE&H@oﬁt\?ﬁg lwglil géqﬂg% 58 more

case of capsules, tablets, effervescent t

ills, ; ; [ buf fer.

Boent o, ME R P R B R Rt SF R g i sFyed e
t ai ] f t t.i d

composi 1HLE B Ene g and vegetabl o of . Harc

gel atin capsul es can contain granules of the active
npou i.n.conpinatjon with a solid, pulverulent
[OOIéc::sir ri e%ﬂ%ﬂle ggleﬁtc@ sing tregfed ribe beplth of Gramationt may be monitored
mannitql, potato starch, corn starch, anylopectin,

cel | ul dWenepsEiingenaasgnere of Heatliemant Timbtestas prdetemhinkd times
can be prepared with enteric coatings. [00144] Liquid

dosage dudngthef tozatrnemtiperodri Tieatnieat, ifdludiag chpbsusis, amounts,
pharmaceutically acceptabl e enul si ons, sol utions,

SUS pensingRof a8Minidtiod Bed fdriﬁ&ia&i%n,%g% g%@%g&zé{ gc{cbrdé%g the

di luents comonly used in the art, wa

coPosiiinss 6888 OTPEL 88 B YR S1o U B8 g

wetting agents, Sus

sweet eni . flavori .and perfum ng agents.[00145]
Suppos Pite %fglmeng t eo?’“?)’ggf ngrog&n?rg 5@' é?egdé‘ﬂ?gﬁgr#‘%ts § PBAmEELS.
t he conpounds and_ conpositiogns of the invention can be
pr epar YA e ameuptenhes sihiect spmpesitbersadnisistered and
a suitable nonirritating excipient such as cocoa
but t er Passiblp &t thetime efradministeasion ndyi hmadecbased oulthate
roomtenperature but liquid at body tenperature, such
t hat t besyalwationsnel t and rel ease the drug. [00146]
I.njectabl e preparations, for exanple, sterile
i nj ectabl e aqueous or ol eagi nhous

[00156] Treatment may be initiated with smaller dosages which are less than the

optimum dose of the compound. Thereafter, the dosage may be increased by

small increments until the optimum therapeutic effect is attained,

[00157] The use of the subject compositions may reduce the required dosage for any
individual agent contained in the compositions (e.g., the steroidal anti

inflammatory drug) because the onset and duration of effect of the different

agents may be complimentary.

[00158] Toxicity and therapeutic efficacy of subject compositions may be determined
by standard pharmaceutical procedures in cell cultures or experimental

animals, e.g., for determining the LDsq and the EDsy,.
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suspensi ons can be fornul ated according to the known

art using suitable dispersing agents, wetting agents
w@pabos378uspendi ng agents. The steril e injectabtBUS2006/003253

preparation can also be a sterile injectable solution

[00189] suspEhsian obtained HoR B c6ll BARRELRER dn¥l AGEARLASnay be used
di luent or solvent, for exanple, as a solution 1n

1, 3- but Wa e I cles.and .
sol vent %rl?ﬁg‘?h%%gn Ee %éggosggégﬁ%?eggﬁmﬁ%%ae{rﬁ%dosage of any subject
solutio . 1 g0t oni.c sodi.uym chl ori de, sol uti on. .

sreri | BBt BBl St f hudf pburgnsncensrasions that
sol vent. or .sus din di um [0014% The conpositions

of thi sme;fG%ﬂ}ei o afh tte phag torieatyy diee dospee mayomay within this
excipients, i.e., pharmaceutically acceptable organic

or i nor'gast ¢ereading spomsihis siosage derns emplapédartdthe o of

buccal, parenteral, transdermal or rectal

adni ni saduatistratiorutilized Farconmositiahd 6f the present invention, the

adm ni stration by inhalation or insufflation, which do

not delthtrapéudically eff@mict dvdetay BeestitdatatiGns H?%Hfjée[ll cylture
Sui t abl e pharmaceutically acceptable carriers inc uéle,
for exapplg, water, salt solutions, alcohol, vegetable
oi s, polyethylene glycols, gelatin, [actose, anyl ose,
magnesi um stearate, talc, surfactants, silicic acid,

ond o Aehalf B BTl e 003 s i swoton
' hyl - cel | , . .
e e e B P———

preparations can be sterilized and if desired, m xed

with af®iary agents, e.g., lubricants,

preservatives, stabilizers, wetting agents,

enul sifiers, salts for influencing osnotic pressure,
[00163); t or L hogepiovkilhijsireating vehieaigysudfedihg froar omasciller disease, for

substances and the |ike which do not deleteriously

react wistdncehrm iaceased bbodpoessas, cduld e43ily datemhiak the

application, particularly

therapeutically effective amount from the test results presented hereinafter. In

general it is contemplated that an effective daily dose of the compounds of
formula (I) or their pharmaceutically acceptable acid-addition salts would be
from about 0.01 mg/kg to about 50 mg/kg body weight, in particular from
about 0.1 mg/kg to about 10 mg/kg body weight, and preferably from about

0.1 mg/kg to about 1 mg/kg body weight.

[00162] The invention also provides pharmaceutical kits comprising one or more
containers filled with one or more of the ingredients of the pharmaceutical
compounds and/or compositions of the invention, including, glucuronidated
nebivolol metabolites. Such kits can also include, for example, other
compounds and/or compositions (e.g., diuretics, digoxin, compounds used to
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sui tabl e vehicles consist of solutions, preferably

oi ly or agqueous solutions, as well as suspensions,
wWe@rwbd8BE, or inplants. Aqueous suspensi ons nMBYI/US2006/003253

contai n substances that increase the viscosity of the

suspensirent candibvasuuldy déseades) th @¥FAPC Qgerft) YetRation enhancers,
car boxynet hyl cellul ose, sorbitol and/or dextran.

Opt i onalubdeantd) @n® HSNRKES 2 QR '
Srabi || eeantBus UENRIE o eyt Br 3nERRL Al e compounds and/or

| b j 1t f .of I ned I
For mut a5 G oGt 48 Bkn B R SS4 bR i zovermmental

conti nugus rel e of the_.conpounds according to the

i nvent i a&gn@({r&guegaﬁ%&e%anafac ngr@? of @gqgfg]hanngceuticals or
Adnini%%ratjon of the conpositions of the present

i nvent i GALOGICA! Pradugty; vépchhisiiretions gami adsoanfledtoamrinat e the
therapeutic effect as recogni zed by one of ordinary

ski 'l iagendyeofananuf§ad@eSGE of kede fhadagan alimaistration.
conpositions of the present invention will vary
dependi ng on the synptons, age and body wei ght of the

[001634t i entAndthe entbodintend Bfiths evRhtiby rePited (08h oS A BT inibPatRS of at
treated or prevented, the route of adm nistration, an

the fonespbnd %’lﬁcﬁ%ﬁh%& nfePIPBAR Jf in%‘ivol%‘gén?;opgilageld}yg ptleast one

subj ect fornulations may be adm ni ster

dose or, 4l divi s_f.or the conpositians

of "t ho "SuboththAEb a3 R R SBERAT e dionls Sl Ariasedfood

techniqyes known to those of skill in the art or as

t aught ﬁgfgin.[00151] The dosage range for nebivolo

ranges from about 0.1 ng to about 100 ng per day. In

ot her_ enbodi nent, the dosage range may be from about

[00168P75 md PE GORBaYRdsE thepreent @X?f!ﬁanﬂngie@tén@ibh ether therapeutic

enbodi nent, the dosage range may be from about 1.25 ny

t o abodgenty caybpincorpmyated DO S3tutah oceymttetio matrix which can then

enbodi nents, the dosage of the co-active conpounds

wi || gérepgaliddywith specificity to a biological site of interest. Accordingly the

nebivolol metabolites are "bound to the matrix" which means that the
nebivolol metabolite(s) along with other therapeutic agents are physically
and/or chemically associated with part of, incorporated with, attached to, or

contained within the natural or synthetic matrix.

[00165] Any of a wide variety of natural or synthetic polymers can be used as the
matrix in the context of the invention. It is only necessary for the matrix to be
biologically acceptable. Exemplary matrixes suitable for use in the invention
are polymers including, for example, polyolefins (such as polystyrene,
polypropylene, polyethylene, high density polyethylene,
polytetrafluorethylene, polyvinylidene diflouride and polyvinylchloride),

polyethylenimine or derivatives thereof, polyethers (such as polyethylene
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be in the range of about 0.01 ng to about 1 g per kg
body wei ght, specifically in the range of about 1 ng
wa 200al0ga180 0. 1 g per kg, and nore specifically POI/Uk®06/003253
range of about 100 ng to about 10 nmg per kg body
wei ght . glyedl), 58] yestersafioheis puB-Dossic QEIdAHIID L-Paeéc,g;gyy-DJacﬁc,

possi bl e affects on the timng of adm ni stration

the f or;]s%wgw&m pé laﬁﬁ@éﬂgl?éblﬁ%pegtﬁgédh&liﬁ@es ﬁ&lxﬁy%;@utyrates,

particul ar conpos ion of "the p nvent

may be ﬁﬁ&gﬁﬁ'{ﬁé& E&gaﬂ%&guﬁgdl@ﬁggmg g nt hgrsxe go%%‘fymers such as

herein,” using

(prefer I east . 5 S i n human
trialsf e%lﬁﬁ‘gr %%‘ﬁnsf% po%ﬁagry te ggn%hacaﬂyte, poly (2-

subj ect, cgonposi tion and net hod of treatment or

pr event (i“lﬁ%‘al%}aoiﬂ%x%@@s% dérimethylammensimelethylphdsphate inner salt-co-

conposi ti on and assessing the effect of the
adm ni gt-fedecprmethaarplat)rmixgirenet milymes Guabps peighicee
i ndi ces, and conparing the post-treatnent val ues of

t hese mcdi/mﬂylysme thymlyatngsolAfrethhies/ ter BEHSIESeR! | OF
to treatnent. [00154] The precise t}élscﬁrrg@o Shéisihe

adm ni olyakrétBieAsly g %Bﬁol%eﬂgﬂ%&g’f)&lé/?t;ﬁle@éop%we?g Such as

conposition that wll yield the

treat ngQL;

activity, aﬁiﬁhfb@%&iﬁwﬁ?(%%%%g% oG - ey
subject Sltl SIO|O d|t|o f the

pati ent™ uaf’ l?ipé’ﬁgm gxgly %8’%1 lﬁ?@e%ﬁ%‘? gq%gamds),
gener al HG¥SIca| condi tion, responsiveness to a given
dosage S#h stysadrimersepateral flyays matsix (suddras filter paper), synthetic
adm ni stration, and the like. The guidelinespresented

her ei n ﬁbﬁ@nsmatus awrterlofsechnisAbresdimensaainhiattice of sgnthetic
determning the optimumtinme and/ or anount of

admi ni pblyatdromd cuipobimend)land tHedikel ExemplByY SolkRRf a:re descnbed in
routi ne experinentation consisting of nmonitoring t

subj ectU.8reht adbsS17083 8% N7 ANSAUR NS4 4t ﬂh@‘dﬁ@losures ofwh1ch

are incorporated by reference herein in their entirety.

[00166] The physical and structural characteristics of the matrixes suitable for use in
the invention are not critical, but depend on the application. It will be
appreciated by one skilled in the art that where the matrix-nebivolol and/or
matrix-metabolite of nebivolol composition of the invention is intended for
local, relatively short term administration or similar administration they need
not be biodegradable. For some uses, such as postangioplasty, coronary bypass
surgery or intimal hyperplasia associated with vascular graft implants or the
like, it may be desirable for the matrix to slowly dissolve in a physiolo gical

environment or to be biodegradable or bioresorbable.
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[00155] While the subject is being treated, the health

of the patient may be nonitored by measuring one or
Worone/08878¢ he rel evant indices at predeterm nedPCT/mE206/003253

during the treatnent period. Treatnent, including

[0016TnposSi Ini prevendii® Hild/6y trdatiiR Sardfovashil R lafkiat .bﬁﬁ'is&lagrﬁ tthcse

formul ation, maybe optim zed according to t g. relsu

of suchyJwpny Leh1it | : . be nperj.odica

r eeval uat edlélgﬁ%gel%élr%bgé t réfegg(%ng%%/t 1O(ki)?lf'an] %F%%@fﬁs%wne
measur i . Sa arameters. Adjusinments to the

anmount (tg?raéaﬁlscuagjggcccgn i’ 8 %‘83’[@?’{% gJ&E‘ﬁfyﬁP dhedamnesd yascular surface
possi bly, to th? éi nme of adm nistration may be made

based \ﬁtr?—‘f?é‘g%s ¥ BEVSIRG 40 fréregrteniad o1 swiavanass catbeter, weiyabbefor
initiated wwth small er dosages which are | ess than the

opt i nurAeiBey ofthe semnoungsotoritk defired mhtier. The heados efgimaged
may be increased by small increnents until the optinum

t her apeuteriel seffhestis dstemtihed heconvENLMRT iadhiRtis SRS I0eh as X-
subj ect conpositions may reduce the required dosage

for anyay meivirapia) p@t@&ﬂ{e.dqi@ﬁl%q‘bﬁ}ﬁg anfl &ég%&%@g%&&é’a%lable

(e.g., the steroidal anti inflammtory cause

t he on duiat of effect of the different
agents&‘!ﬁ%@%guconp%%%gnt ary. [00158] Toxicity and

therapeutic efficacy of subject conpositions may be

[0016‘§]ealt ler ?ﬁ%r@nigﬁ%gg%%gfﬁgﬁ{emﬁﬁﬁt : %lgd %él_%éggtlférgfofltﬁ]e invention
determ ni he. L D50, and .t he, ED5Q. [ 00159] The dat a
P adiseered

obt ai né n comphination vytuphpsmageytieallyragreptable carriers

studies may he used in formulating a range of dosage

for usétdH hibseansuticey effoctivgaostgeaay desetipatherein,

conposition lies preferably within a range of _

circulating concentrations that include the EDSOw th
[00160] ¢ t | e Whenribe campaingdy andrémenpheimge ofithy praseyt invdnion atehi S

administered as a mixture of at least one glucuronidated nebivolol metabolite,
they can also be used in combination with one or more additional therapeutic
agents which are known to be effective against the specific disease state
targeted for treatment, such as for example diuretics and/or different
antihypertensive agents such as beta-blockers, calcium channel blockers or
ACE inhibitors. It is to be understood that such combination therapy

constitutes a further aspect of the present invention.

[00170] "Concurtent administration" encompasses simultaneous or sequential
treatment with the components of the combination, as well as regimens in
which the drugs are alternated, or wherein one component is administered

long-term and the other(s) are administered intermittently. Components can be
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range dependi ng upon the dosage form enpl oyed and the
route of adm nistration utilized. For conpositions of

w0 b@epssent i nvention, the therapeutically efP&rUs2006/003253
dose nmay be estimated initially fromcell culture

assays. adriidis&@dd inthg saies &l in sbpigatd @&ﬁgos@ﬁorﬁ,na:ﬁp& } 1H€ same or
agent wll be chosen by a physician based on the age,

physi cagiffersnéidut@bf aWRiARatigRd ot her factors known in
the nedical arts. [00161] Those of skill in treating

subjects suffering froma vascul ar di sease, for

001711St anCepe AddiddiSH, bl . coul d _easi.l.

[ dgt ernine the. tﬂeﬁggﬁlt@c al : yﬁé@glﬁll@v o1, dhfl‘i usfeflc‘#n
the tes esults presented hereinafter. In general it
is contéeonn% lg#leogwlﬂb?tﬁﬁrn&rgﬁ i aryEsYdnthe dose of the
conpounds of formula (1) or their pharmaceutically
accept abfameRtpgeveaton/ suipression or emeliatation ¢fitberdisbasat or conditions
0.01 ng/kg to about 50 ngy/ kg body weight, in

part i cufoahichghe glvowonidattd mgbikglot membolites 4@ vsefuk Dthadirugs
wei ght, and preferably fromabout 0.1 ng/kg to about 1

my/ kg biodydeygoigixampld) @l 62 thibeboeBive AR R INRVILRS 2
S

pharmaceutical kits conprising one of nore container

filled firiddlyRRegest, més%sﬁsmgplgipitg% %‘E)g{ag{fﬁrﬁ cﬂgrg%ep?ﬁié/ator, a

phar maceuti cal conpounds an ositrons

i nventi Qi ' | ucur.oni dat ed nebjvolol ., .,

met abol it ggf.l@ uc 1 @lg?l%eg’ceglnméﬁ%erﬁeﬂw%%?{’ £8 Aniigtohigl agent, an

ot her conpounds and(ﬁgﬁi conpositions (e.g., diuretjcs,

di goxi @gﬁwﬁbmp & ag?ni:{%r WANIEROHE 3988 cam aptiproliferative agent,

di seases,  therapeutic agents, perneation enhancers,

| ubr i c&rifisrotalide inhibitorjes)antisecirsuiyagen) a famodelling inhibitor, an

adm ni stering the conpounds and/or conpositions, and

wri t t ernfiseese gudtéctids, anmnsi-dancencheastheiapedidiges, a steroid, a non-

gover nnent al
steroidal antiinflammatory agent, a selective COX-2 inhibitor, an
immunosuppressive agent, a growth factor antagonist or antibody, a dopamine
agonist, a radiotherapeutic agent, a biologic agent, an angiotensin converting
enzyme inhibitor, an angiotensin II receptor antagonist, a renin inhbitior, a free
radical scavenger, an iron chelator, an antioxidant, a sex hormone, an
antipolymerase, an antiviral agent, a photodynamic therapy agent, an antibody
targeted therapy agent, a gene therapy agent, biphosphonates or other

osteoporosis agents, cholesterol lowering agents, including but not limited to

statins, niacin, or gemfibrozil, or mixtures thereof.

[00172] Such other drugs may be administered, by a route and in an amount commonly
used therefore, contemporaneously or sequentially with a compound of the

glucuronidated nebivolol metabolites. When a nebivolol metabolite of the
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agency regul ating the manufacture, use or sale of
phar maceutical s or biological products, which

WO p@6/083780 ons can al so reflects approval by theCHYS004/003253
of manufacture, use or sale for human adm ni strati on.

[ 00163] priseak Rent®sHR dbdEEHntcat otrzlﬁﬁoﬁs@}\/ Wﬁéioﬂ@ of flofd &ife Sugs, a

the local adm nistration of at beaslt Ion |
I ' Rt i:f: i vol.o a \ .
Ot onaf SRR ERaPRBAB0EE, Sind IS KRl %g?ra%eaaﬁ@d%@mo the
to t t 1nj tissue,. such as damaged bl 0o
2ot S oS e A,

inventign and, optionally, other therapeutic agents,

can be PHEBRGsYHEH semppsitions of thaprasenbinvestivnrinclide thase that also
whi ch can then be applied with specificity to a

bi ol ogi @atai preorahotertler estive iAgrediedisnigladditioa to tHeinebivelol
netabolites are "bound to the matrix" which neans that

t he nebhetabalite oRthe pedskiitahvontiah IGMMISsb R Rctive in%redients that
therapeutic agents are physically and/or chemcalTy

associ ah@pbatdbiR& Witk h nebiNERI Hl‘éfa@f)fﬁg o‘f’itﬁﬁﬂjrﬁ%ﬁ @Qgﬁ%n, either

to, or contained within the natural or synt

matri x. W.de variety of .natural ,or .
oynt hot* RSl ety ‘%elwafgeesamgé’hl?ﬂ%ac Wf‘%owfﬁtwets’hmcludea
context, of the..invention. It.is on necessar or the

mat rix btug a5 O [impitsd fo: éﬁ 19015’%1:“85‘?&8@%? OM@ﬁﬁ‘Feﬁ%ﬁ)} agonists
matrixes suitable for use in the invention are

pol yrrer1§°1}1%83 BEAPRGYPheae (TRseipih €) ngaisiesvidaliant-ipBunmatesy drugs
pol ystyrene, pol ypropyl ene, polyethylene, high .den.S| ty

pol yet K)ISéARs) ipeludingtGRX{2iohibittnsisectess pobiguicrayid dbeinatives

di fiouride and pol yvinyl chl oride), polyethylenimne or

der i vat(alwesoprbfengafox rabeat hietokid suid; kagSofen, fenbufen, fenoprofen,
pol yet hyl enegl ycol ), polyesters (such as poly-L-lactic

aci d, [lpyoflh, fharbipfofbit ibud@dkn, BndRES ek, keRPrY@h WERbH6 fen,
pol y-(l actide/ glycolide)), polyanhydrides, ~

pol yhy gl ere% B o bR e, pirprofen, pranoprofen, suprofen, tiaprofenic acid, and

tioxaprofen), acetic acid derivatives (indomethacin, acemetacin, alclofenac,
clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac, furofenac,
ibufenac, isoxepac, oxpinac, sulindac, tiopinac, tolmetin, zidometacin, and
zomepirac), fenamic acid derivatives (flufenamic acid, meclofenamic acid,
mefenamic acid, niflumic acid and tolfenamic acid), biphenylcarboxylic acid
derivatives (diflunisal and flufenisal), oxicams (isoxicam, piroxicam,
sudoxicam and tenoxican), salicylates (acetyl salicylic acid, sulfasalazine) and
the pyrazolones (apazone, bezpiperylon, feprazone, mofebutazone,
oxyphenbutazone, phenylbutazone), and the coxibs (celecoxib, valecoxib,
rofecoxib and etoricoxib); (3) corticosteroids such as betamethasone,

budesonide, cortisone, dexamethasone, hydrocortisone, methylprednisolone,
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pol yam des (such as nylon), polyurethanes,

pol yur et hane copol yners (such as pell et hane pol yners),
woologagy7gl at es (such as pol ymethacryl ate, pol yPERUS2006/003253

(et hacryl oyl oxyet hyl )-2"-(tri methyl ammoni um et hyl

phosphapdhidsiohe, prédnioas ancﬁ@ﬁﬁféﬁlol&f%t {@‘Bis‘felnﬂ'h@ H1 receptor

m xtures of polyners (such as polylat

4
copol 5’%?@"?%% SEAar R Ren PR °%£%§2ﬁ%yﬁ&f%e“ Y

| on/ r oI Such as ve
o PO B St e

ol i gonu ot i des, antlbodles peptlde hornnnes
gl ycopr g‘lpg?rﬁ’ dpyrglinge Bipsleuaaing, fideexyzinei wethdilssing, pronsethazine,
dendri ners, natural fibrous matrix (such as filter

paper), h@wwmnq, ezdtadiney uspmhﬁptacbrnmnmzolﬁiesp}(eairmhlrazsynlamme
t hree-di nensi onal lattice of synthetic polyners

copol ynesteyizalegket fagadinel ®ratbkia e et Xin® AeyBREM IR, €exofenadine and
described in U S. Pat. Nos. 5,705,583, 5,770, 645 and

5, 994, ddocetinBingl (%“}hﬁ?aﬂﬁﬁ@ﬂ?freé@ﬁo? gmgé%@&&:qug rcﬂl‘lﬁ%me,

by reference herein in their

and str lo [ of _the,.

i t abi i S AR Gl Bmin BB e ezl
by one ERICPZale, P REedels andERpmghiatle; (Fbleulbions antagonists and
mat ri x- nebi vol ol and/or matri x-netabolite of nebivol ol
conposi fB‘?f‘y(SPn%Sﬁ énltibitash sychres zafiflykast meatelukast, praalukast and
relatively short termadmnistration or simlar

admi ni sAilentonp(d) dhegy usekfir moging enyvicadénd issHahiadncliding nitrates
sonme uses, such as postangiopl asty, coronary bypass

sur ger ysuoli ad fitrogBlerity fRY iBbRFide AHSRS, |l§ﬁeﬁ'ﬂo&1¢e¥§7such as atenolol,
vascul ar graft inplants or the like, it may be

desir a%&oﬁt@[eltﬁf@pﬁﬁ&'ﬁ)l )écéb%tcﬁé)loﬁ\%Xxﬁélsgﬁgéﬁ'Sg dﬁﬁaﬁeolol labetalol,

physi ol ogi cal environmént or to

bi or esq.bah %xE; Q&I%Y] ehBltRIoE YEM % BRAY of (L1« ?&t 3 alcium
02 |ps QPR

car di ovascul’ es or d

channel blockers such as diltiazam, verapamil, nifedipine, bepridil, felodipine,
flunarizine, isradipine, nicardipine and nimodipine; (9) incontinence
medications such as antimuscarinics, (e.g., tolterodine and oxybutinin); (10)
gastrointestinal antispasmodics (such as atropine, scopolamine, dicyclomine,
antimuscarinics, as well as diphenoxylate); skeletal muscle relaxants
(cyclobenzaprine, carisoprodol, chlorphenesin, chloréoxazone, metaxalone,
methocarbamol, baclofen, dantrolene, diazepam, or orphenadrine); (11) gout
medications such as allopurinol, probenicid and colchicine; (12) drugs for
rtheumatoid arthritis such as methotrexate, auranofin, aurothioglucose and gold
sodium thiomalate; (13) drugs for osteoporosis such as alendronate and

raloxifene; decongestants such as pseudoephedrine and phenylpropanolamine;
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nebi vol ol netabolites of the present invention and

optionally at |east one therapeutic agent can be
w@ckvsnsrsered directly to,the damaged vascul arPGUUSH0€003253

intravenously by using an intraarterial or intravenous

cat het e(l4)$¢ﬂat ﬂtﬂsfheﬁ@g; (I&bﬁﬁ.@é e®fruyl B@u&% : \
the desired |ocation. The | oca?pi on tgf danagg%mg‘?%tgrg%ag}’dowr

sur f acegnd fnfQtBLHI ﬂ%}jatmﬁeﬁ%%ﬁgﬂ’ Y\ HapAAGR AR igli%ajsetron; 17

met hods, such as Xray’ angi ggr ap perI
[ - iJ. {
i |1 oa TR e RAGR B PR Bt Suishe LR cssln

t he compound nd conpositions of fhe invention can be
adnmi ni s r@?’l]éeﬁss)r ﬁ”&é%%a@? T Hndph& Adiaerd glnegsylation end-
acceptable carriers and in a therapeutically effective
dosage, pl&é“ﬁé%’é?@"lﬁ’éd@b‘ﬁ@ B fAGEJomasion\tubiterk) for example,
conpounds and conpositions of the present invention

are adnpilagelined as a mixture of at |east one

gl ucur oni dat ed nebi vol ol netabolite, they can al so be
used in conbination with one or nore additiona

[0017Her apeTitd term grintisoxitié"cdncampasseymhirgedaited 6666 {(N®) and charged
agai nst the specific disease state targeted for

t r eat meditrog@UabnAedd PeciX @b dﬁﬁ%&% ﬁgrso%@ﬁi f¥hoxide species,

different anti hypertensive agents s

bet a- bl Qekes ?igrogﬁli%lf%ﬂe &ﬂ%g%h Rjrogcglrﬁéwu)c ﬁgeEnitrogen monoxide

i nhi bitors. Is to erstoo

. pr asAtng A FovfvoE comprbiftane fe swucture F-No,

adm ni st rat.i %n enconpasses, si mul t aneous or sequenti al

t r eat mEMIETRREHS ARéTeashmmenids relpasings delivesing ar ramsfersing moiety,
wel | as reginens in which the drugs are alternated, or
wher ei ring decledsrgnyrad tllissclachmprivadewkith poonddd sitrogantdonoxide to
the other(s) are admnistered intermttently.
Conponetstistended siead abtivnsih@rfegn hetivieer BaMRnAsd putpose.
separate conpositions, and by the sanme or

Administration of a nebivolol metabolite with a blood pressure reducing agent

[00174] The nebivolol metabolites of the present invention and the acid addition salts
thereof may be administered before, during or after the administration of a
blood pressure reducing agent provided that the time of the administration of
the compounds of the present invention in relation to the administration of the
blood pressure reducing agent allows the compound of the present invention to

be effective in potentiating the effects of the blood pressure reducing agent.

[00175] As blood pressure reducing agents of which the activity is potentiated there
may be mentioned agents having adrenergic and/or vasodilating activity. In
particular such agents may be the compounds mentioned in U.S. Pat. Nos.

3,003,607 and 3,836,671, in particular atenolol; U.S. Pat. Nos. 3,337,628 and
99



different routes of admnistration. [00171] The
nebi vol ol netabolites of the present invention may be

W@ g®d/os318conbi nati on with other drugs that arePCEEs20061003253
the treatnent/prevention/ suppression or anelioration
of the B52@AEE<n pirticalacirobanslof;ar.s Vit Mo 13873, 600, in particular
gl ucur oni dat ed nebi vol ol netabolites are useful. Cf?%r

drugs i meloglgol; {108, PRXABES; 1,%@6,?!3%)%%{3{1 055U 890! No.

a thronbolytic agent, a fibrino age

o or oo ebeomel BPEeud RREARTI.S AP K R b

antimc i .a , antjhiotic, an antipl atel et

agent, SRR E0S R S S BURbLFimeBicol pbmmselemine; U.S. Pat

agent, Ig rgeg%}ot ubul e inhibitor, an antisecretory

agent , ROrethld®% MRAriamrperapemilal. S Reat. 2on8 485,847 in particular

nucl eotide, an _anti-cancer chenotherapeutic agent, a

st er oi diifedipien Us$.dtagi N3, 210t 924y it partiedlar sartaglell iGerdan Pat. Nos.
sel ective COX-2 inhibitor, an imunosuppressive agent,

a gr oW A FseEXomdan SegEs| Bipadticudn cbinaesl. Al SRS are
agoni st, a radi ot herapeutic agent, a biol ogi c ‘agent,

an angiipéRpsrhied HeRUESY FdlGefiaZ | DBR v ; :
an gi ote nS(iﬁ%&h rece pt }'(}) r aﬁt ag‘gﬁssét %a‘mggrdéf%:btrl]‘,él’alﬁﬁ{)efl*epgsra;m listed

a free yigadine %hrp%gégﬁ%}rgﬁi%l}]né%%ﬂegeﬁattﬁg %%(%ﬁ@%%@gt?mgwith the

anti oxi dant, "a“sex n

ant i bod HoRF Gt R AR R bbe PSE R eRbE apy agent

bi phosphonat es or ot her osteoporosis agents,
ol esterol | owering agents, including but not limted
1001780 S EFAETabl sy gt o e prose imiention e the bloog

thereof. [00172] Such other drugs may be admi nistered,

by a r tRs&urgpeflucingagentraeirdministarehinthe fenh dffseitsfloceanpositions.

cont enpor aneously or sequentially with a conmpound of

t he Said compositions are meant to also comprise products containing a nebivolol
metabolite as defined herein and a blood-pressure reducing agent as a
combined preparation for simultaneous, separate, timed-release of either or
both components, or sequential use in blood-pressure reducing therapy. Such
products may, for example, comprise a kit comprising a container with a
suitable composition containing a nebivolol metabolite of the present
invention and another container containing a composition with a blood
pressure reducing agent. Such a product may have the advantage that the
physician wishing to administer blood pressure reducing therapy can select,

based on the diagnosis of the patient to be treated, the appropriate amounts of

both components and the sequence of administration.
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gl ucur oni dat ed nebi vol ol netabolites. Wen a nebivol ol
nmet abolite of thepresent invention is used

W@ 2006083780 aneously with one or nore other drugBCT/ES2006/003253
phar maceuti cal conposition containing such other drugs

[0017A addi When atmididtered dopawhe aiidifieatidh 8 &tbld
is preferred. Accordingly, the phar maceut | Ca(fhvﬁ'%sh&%duclng

CONPOSi 4defif) s cBipbfifoP E&ﬁﬁﬁitng 'bBHﬁﬁE bRRd lpp&gﬁ'rg rec{ucmg agent and

that al so contain one or er ac

75 o0 804 e B L o

i ngr edi ent.s t[] he conbi ned with a nebi vol ol
et abol X AUy bee Oﬁ&%@%‘ﬁt i nvention, either
adm ni stered separately or in the sane pharnmaceuti cal

nposi ti g i ncl ud but are not limted to: (1)
[OOImr phi a&ﬂﬁhﬁtaﬁ%ﬁct BE‘ihﬁpéeSP@é’é‘fﬁﬂBPn thyeminey be preyidediang

propoxyphene (Darvon); (2) non-steroidal
ant i - i rfOMPepien pymnmggam NSAuDsppabbed faiteniatiidhd effects of blood
i nhi bitors such as propionic acid derivatives

(al m ngpesstremedusarzmeants of @ Acbibolo] Mxtabolae iod theﬁﬁléd%ﬁﬂﬁ%htlon as
fenbufen, fenoprofen, fluprofen, flurbiprofen,

i bupr ofdefined Ing6iRraad 8mhiodder&RuR T 8dicidd g,gﬂtr # 8 said composition,
naproxen, oxaprozin, pirprofen, praroprofen, supr oren,

tiapr Oft%Bla?fdt% beﬂ{) tth@ff@o%o% gtaboef(fg éﬁ(f hgg)LcH)gé)ressure

derivatives acl n, acems acl n,

clidan fenac fenclo ic acid,

fent i a?ga%ucg)lgu g’f‘terﬂ%be ?tE g ?ééx%rp‘ﬁey S¥9uh4d;: The amount
sul i nda tiqQpi pnac,_tol netin, Z|dorretac:|n and

Zomepi Pg&e acusmgredient phithg aepiyalo] m@@belﬁuemm siphirs eomposition will

mecl of enam ¢ acid, nmefenamic acid, niflumc acid and
t ol f en®fechebiic) potmtphemyf&lare&‘exy bf thedbiod- -messuneareinedisg agent
(diflunisal and flufenisal), oxicanms (isoxicam

pi r oxi teehtaisert dixé aaonrm o€l thediad 12 &Rse ré@idlr?’d%hﬁ@ﬂl be such that
(acetyl salicylic acid, sulfasal azine) an

PYr azok@re polcaRAEd ré%lo&ﬁ;ﬁ’@ésﬁ?er %lRng LBRY BZHMined upon

nof ebut azone,
administration. In particular, it is contemplated that the molar ratio of the
compound of formula () to the blood pressure reducing compound may be
situated between about 50:1 and about 1:50, in particular between about 20:1
and about 1:20, or between about 10:1 and about 1:10, or between about 5:1
and about 1:5, more particularly between about 2:1 and about 1:2. Particular
such compositions are those wherein the blood pressure reducing agent is one

of the agents pertaining to the patents cited hereinabove, and more particularly

the agents specifically mentioned herein.

[00179] The present invention also provides a composition comprising a

pharmaceutically acceptable carrier and, as active ingredient, an amount
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oxyphenbut azone, phenyl butazone), and the coxibs
(cel ecoxi b, val ecoxib, rofecoxib and etoricoxib); (3)

W@ 006/08398¢ er oi ds such as bet amet hasone, budesoPiTiES2006/003253
corti sone, dexanethasone, hydrocorti sone,
met hy| peapdbliesdipoteatigptnt sEMNEE blsEstBiHRANEd agents of a
trianci nol one; (4) histam ne H receptor antago |%ts

such asndyiRIMRN&RHJIRL BF RS Pgﬁ%%%@ﬁg}{l éﬁ%g{fﬁ‘rﬁm&cwticaﬂy acceptable

dexchl or pheni ram ne, trip i ne,

di phenhygs am. I .phenyl pyral i.ne, .tri pel ennam ne,
hydroxy%ﬁ%gghﬁg?ﬁgyﬁg%nggxﬁﬁgﬂz?ﬁﬂ%ine, tri meprazine,
azat adi ne, cyproheptadi ne, antazoline, pheniramn ne
rilam.ne, astenizole, terfenadine, |oratadine,

(0018 § 7 ZF R Eteo @ spel Bhmhenutiosl SREPRH MmN afertive amount of the
| evocetirizine, (5) histam ne H2 receptor antagonists
such asPAHGHATICOMPeUng ermomnounds, iinbhse anadid-dilditipn 68) form, as the
proton punp inhibitors such as oneprazol e,

| ansopraghive igresient opacivelisgredicnte Ssovaiestich eatiha) admixture with
| eukotri ene antagoni sts and 5-1i poxygenase i nhibitors

such asa patmadeukiedly, acoEpidté baeast whihabitde3edy 18 wide variety of
zileuton; (8) drugs used for angina, mnyocardi al

| schem @rrhd\gdpeading oR e BHA %f giééi)gra%n Hés:i]treg 9o, (ﬂgﬁf?ﬁt&ﬂpo% These

i sosorbide nitrates, beta b ers such as aat

nmet opr A cebut ol.ql . bet axql ol , )

bi sopr ghg%n?aoggt?(%%&tﬁoggéf% eg}r?qu ?ﬂ:l‘éﬂ“%ﬁw o5egr fne itable,
enbut Q| i ndol.ol.,, sotal ol and tinolol, and cal ci um

(F:) hannelP r%JF%lBB'e ?%r adpijstzatiogioraliya seetally\es by parenteral injection. For

ni f edi pi ne, bepridil, felodipine, flunarizine,

i sradi FrABPleningaeRArioE tlee eomepositivnslinorakdosa®) form, any of the usual

i ncontinence nedications such as antinuscarinics,

(e.g., phetmagewitiahmediaoaydyebatployed, such@}, for example, water, glycols,

gastroi ntestinal antispasnodics (such as atropine,

scopol aits,re;ohdisend tiesiltsn tidasobB6@l Hig prep@ti¥ duchSs
di phenoxyl ate); skeletal nuscle rel axants

E: ﬁ ly g lr gg%ﬁﬁgs{‘ ﬁyef?gsg glii%igsgi,xﬂ%lutioﬁgllog LPREOLSED such as starches,
sugars, kaolin, lubricants, binders, disintegrating agents and the like in the
case of powders, pills, capsules and tablets. Because of their ease in
administration, tablets and capsules represent the most advantageous oral
dosage unit form, in which case solid pharmaceutical carriers are obviously
employed. For parenteral compositions, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to
aid solubility, may be included. Injectable solutions, for example, may be
prepared in which the carrier comprises saline solution, gluéose solution or a
mixture of saline and glucose solution. Injectable suspensions may also be
prepared in which case appropriate liquid carriers, suspending agents and the
like may be employed. In the compositions suitable for percutaneous
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met hocar banol , bacl of en, dantrol ene, di azepam or
or phenadrine); (11) gout nedications such as
w@bkdoepsa7smol , probenicid and col chicine; (12) PeTYS200€003253
rheumatoid arthritis such as nethotrexate, auranofin,
aur ot hi aighinfsastorg it Gefiét cpeEehAll dohipPR® Ab&retrhtion) erflbitdSe agent

for osteoporosis such as al endronate and ral oxifene;

decongegi@daSsufinb “%&ir%;a%lg%g g@kﬁQTlg t@ﬁn'ex ‘| g% WitP fg'stable additives of

phenyl propanol am ne; (1 ane

ti-h _such as. aqvirt .. val acyclovir and
Faneycl oot R BN B afi R B antegrpant

granisetraon; (1 dvanced gl ycosyl ati on end-product |
crossl i#ﬂ&W%%fgeegt%?&@ -éggiyardﬁp@w@s Bk dpciljtaterthe administration
exanpl e, al agebrium and él& advanced gl ycosyl ati on

endpr od@dke Fkar Ard/promay bhalpfubfas preneting therdesireshcompositions.
inhibitors), for exanple, pimagebine. [00173] The term

"ni tri cThege detpesitoospaydesdormdbategdn vaidusi veayexs. gleas NO)

and charged nitrogen nonoxi de species, preferably

char gedransddrogEpaté RO Y sHR-cD ELALSintnSdE M @8 addilib PSR 0¥ Me
ion (NO+) and nitroxyl 1on (NO') . The nitrogen

NO")
NDNOXi ; ~ n I :
Compounis oy it R e Qoo R thdtOincrgased water
nitrog ' [ el easin el i.veri ng ,or . .
[t aner SOMERRS SkEpS EomaRo fing B AR “Hepustscps suitable in the
conmpounds whi ch provi de nitrogen nonoxide to its
i nt endUCRAFIONSE agqoUs FOMPOSEIdSy m active for its
i nt ended purpose. Adm nistration of a nebivol ol
met abolite with a bl ood pressure reduci ng agent
[001§1401 7 4] Therpeessaisnvention aletcapesitns aredipd phpotspiatiagithe effects of
invention and the acid addition salts thereof may be
admi ni $ledgdedsefeoedyciniagenty iowaahtbdsodieli @nimals in need of blood
adm ni stration of a blood pressure reduci ng agent

provi dedessiretredudingtthedicadon] $aed @ehod icsipAtihg Bd@nidtétg to said
e

conpounds of the present invention in relation to th
adm ni SfdrAtB188dl anthfls of an effective amount of a blood pressure reducing

agent and a nebivolol metabolite of the present invention, as defined

hereinabove.

[00182] Or alternatively, the present invention concerns a method of lowering the
blood pressure in warm-blooded animals suffering therefrom, said method
comprising administering to said warm-blooded animals of an effective
amount of a blood pressure reducing agent and a nebivolol metabolite as

defined hereinabove.

[00183] Those of skill in treating subjects suffering from an increased blood pressure
could easily determine the safe and effective amount from the test results

presented hereinafter. In general it is contemplated that an effective daily dose
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bl ood pressure reduci ng agent allows the conpound of
the present invention to be effective in potentiating
wao b@oes¥ect s of the bl ood pressure reduci ng ageeit/US2006/003253
[00175] As bl ood pressure reducing agents of which the
act i vi t yf ihs nBeiveI! hidt86lifes 6F Be We&%mrsﬁ%ﬁ %?lgena}?ﬁ%g’ceutlcally

havi ng adrenergi c and/ or vasodilating activity

" U S 3% ﬁ“ﬁm"’%’a&%’@'%ﬁ%%%l%‘%% BRI 0 BB boay

particu tenol.o 3,337,628

and3, 528%’&38 ﬁ‘é}'ﬁ #%l?h afmﬁﬂigﬁP 1R Sre5ke bedygyeighty andpreferably
3,873, 600, articul ar netoprolol U S. Pat. No.

3,51 1, 5980 11%1 teilcng/ke bpdnysighh; U.S. Pat. No.

2,484, 029 in particular hydralazine; U S. Pat. No.

2,928,829 in particular guanethidine; U S. Pat. No.
Adniinisatios of an oradarebivoldl auet e ite mmlmd-ﬂdlesse &’ading Moplication

3,261,859, in particular verapanl; U S. Pat.

3,485,847 in particular nifedipine; U S Pat .

[00184]910, lubdroRidhted Gelidél Pﬁ@ﬁaﬁéﬂht@é .
2, 458, ngélgand 2, 458, 6251 |on parti cu ar c grag%gpm%roﬁledue

cited palfhichs %ﬁbl%?iﬁgﬁﬁg'%ﬁg%?éﬁ é? gg%/sngfl'é Of}ﬁ}?cﬁ tq thg colon,

These groups of active”ingr

pur pos res s but, not

With t ﬁggélaéﬁ% fs%ﬁn%@i%@ﬁmna%w@whahvg olife Y be liberated.
pr esent ntion. Prefer a neblvolol net abolite

of the ?P%% 101 RIAYMESS 3R ngmaen@ Aelaysdalsdivem o dhp metabolite into the

reducin ent are admnistered in the form of

sui t abllg ch%f@m t Towrsforgayith thisrip odid, isoctsa Armutatiantould be

al so conprise products containing a nebivol ol

met aboladheniseradef: badttné) enehronatidrapetitiogduntse Sigtngat effects of
reduci ng agent as a conbi ned preparation for

si mul t ah@GkSm H6REIRES of ﬂie%@ul‘&h@a@&ﬁn@tfabﬁitﬁg‘ﬁ{d d38ociated
bot h conponents, or sequential use in blood-pressure

reduci Qﬂetﬁmft%oulésﬂg gregérﬁ%%ﬁ Walki é s11f1c%rtpﬁ)§§%|t§ne of day

con*pmse a kit conpri Sing a contal

associated with greater cardiac-related incidents. Such a dosing regime and
rationale is used for verapamil formulations and are envisioned for use with

this nebivolol metabolite.

Nebivolol glucuronidated metabolites and nitric oxide release from normotensive Black

American and White Donors

[00185] Nebivolol is a 3;-selective agent that stimulates endothelial-dependent nitric

oxide (NO). This is an important property as loss in NO bioavailability has
been linked to hypertension and increased susceptibility to cardiovascular

disease, especially among black Americans. ("Black" refers to a person of
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sui tabl e conposition containing a nebivolol netabolite
of the present invention and another contai ner

W@ 0vbA83TBNg a conposition with a bl ood pressurBCT/US2006/003253
reduci ng agent. Such a product nmay have the advantage

t hat t hafidaypsiesdeationvdnsAhfiican-Aencridah PérSdEhutil ﬁ&q)ecessanly limited
pressure reducing therapy can select base

di agnosfoshéde drreribat biihh gé.% B8iribe the

appropriate amounts of b compon ts and the

quenc f ni stratiop [ )0177]. When_ admi ni stered
[0015@“ ng ?’Hg‘aalﬂ %%TW&’PF‘EW‘@F PY?éCIHP@éﬂf fpeterss especially
reduci ng agent, a conposition containing both the
bl ood phyeEeRsEon ehsarien gmageAfricanchmbricaas fri the United States,' it has
i ngredi ent of a nebivolol netabolite of the present

i nvent i wen pegpoped thacibsrihgredsed COMISrste AfRAA A8lerlcndmay be
further aspect of the present invention there may be

provi degdtributarth asfdréRes W’EEMI&‘ phYsield 2@991%1%39&&%@@
potentiating the effects of bl ood pré sure réducl ng

Li
vont e AURARY TageorR AR it o) alcﬁlreggﬁlaﬁ%n of brachia
d t
atio pEFHES Aoy BP0 RSP B hsp eRBctst i vessels o

pressu reduci ng aggnt may be ot her than about 1:1,

éh §Enops #d e¥REcRERSING ibhealihy blackiArsericans, as compared
|ngred|ent of the neblvolol nmetabolite in such a
conposiWitlbeegeninptchesbwhitest Thandestput thabags FathieHiffdience, it was
effects of the bl ood-pressure reducing agent is

obt ai neeportedehatninrats 0% HidwwahAtRg FNES SdfrferdeMeBimSf black
agent will be such that when potentiated, a bl ood

Pr essurSmegsius degpief heat hlgﬁer @&Ie?s' d}%ﬁd&cﬁa{hl dependent N(R s%/nthase

adm ni stratlon I'n particular, IS conte

the mol@go §ﬁt 'ﬂe%gllﬁlgxeba%%rmﬂﬁﬁd Of f A mﬁgﬁ fusé%%ﬁmat &xtessive Oy

bl ood pressure reduci ng conpou

bet ween about abayt 1: in particul ar
bet weer®® gﬁg%qn lg\bN%&Da(E -—01?1 ase an uncouple% eNOS resulted in the loss of

functional NO due to its reactivity with Oy, resulting in peroxynitrite

(ONOO") formation, a potent oxidant.

[00187] The acute effects of nebivolol racemate, its separate enantiomers, and four
- stereoselective glucuronide metabolites on endothelial-dependent NO release
were tested in Human Umbilical Vein Endothelial Cells (HUVEC). The tissue
is isolated from normotensive white and black American donors with matched
risk factor profiles. Production of NO is recorded using electrochemical

nanosensors following acute treatment with the drugs at 1.0 uM (n=>5).

[00188] Acute treatment with four stereoselective glucuronide metabolites of nebivolol

show a marked improvement in NO release in endothelial cells from both
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and about 1:20, or between about 10:1 and about 1:10,

or between about 5:1 and about 1:5, nore particularly
wheirsegdts@bout 2 :1 and about 1:2. Particul ar BCIOS2006/003253

conmposi tions are those wherein the blood pressure

reduci nghaeend blask ARRN &Jh%rsa AGNbSr Q%B&'lé& Vg Fltugxgx%ﬁﬁ‘ie

patents cited herei nabove, nore parti cu ar

agents e 0017
present ﬁ@%@g{%ﬂtﬂg@# Al CHW% gg%e%ql %S(%bnﬁ%%ais? F%Lvmes of these
conpri sin har tica cceptabl e carrier and,
as acti Vgg’bﬁﬁ%&flr Wéi&ﬁlmé“?ﬁ&’ﬁ'?‘ Megﬁlgﬂn ‘pot enti ati ng
the effects of bl ood pressure reduc:| ng agents of a

bi vol tabolite of the present inventjon or a

mmgﬁar rracﬁﬁ‘? Q‘iaﬂ‘?m;%étéa& that %erS%ﬁe CHYe elupaniggnetabolites of
thereof, as defined herein. To prepare such
phar macksbiyodel are girpelants ob NG relpasesinfhantan eedathelia telisf from both
the particul ar conpound or conpounds, in base or
aci d- adwhit¢ and Idadk Afnerican domotstend aledst iadingg indibag thatQilucuronide
active ingredients is conbined in intimte adm xture

with a pbabsieesticbalolol haeEapkiabA® aﬁ@ﬁfgh@rrepxwﬁh&me effects on
carrier may take a wide variety of forns “depending on

the f or a0/ NOLERNCATR Rufles biRIhdiar g ni stration.

These pharnaceutical conpositions are desirably in
unitary dosage formsuitable, preferably, for

I .
(001 T 0 PR L3 Bile o PE i i Bbros RV BN Fdhose fpflowine
hgd?;alw?%t@%ﬁna‘%av”hu%%iwiﬂ é.ggbl?fé;ﬁf"éwa&%fé?mﬁ%o' P
glycols, oils, .alcohols and the |like in the case of
oral | ivureselseipngiacyionide mesdholites suensiothslisies]ls Spmuipnth white
elixirs and solutions; or solid carriers such as

st ar cheand béas:@aécmaidaadlohom. (the data amT'shle biwasd ebtained with HUVEC
di sintegrating agents and the Iike in the case of

gg\;\gelr ;s,arrpidsliﬁ)late@ﬁﬁwbﬁﬁla@mﬂﬂthﬁb iehs12 Barebse] PhlatihRiderican
female donors by Clonetics (San Diego, California) and purchased as
proliferating cells. All cell culture donors were healthy, with no pregnancy or
prenatal complications. There were not meaningful differences in the
contraceptives used between black and white: approximately 50% of blacks
and 60% of white donors did not use contraceptives at least 2 months prior to
conception. None of the donors took any drugs regularly and all were
nonsmokers and consumed regular caloric/content diet. The donors were
between 20-25 years of age, with a mean body mass index (in kg/m?), 0£22.6
+ 1.4 for white donors and 23.1 % 1.7 for black donors. The identification of

race was defined by self report. For Figures 1-3, the HUVEC samples were

obtained from American Type Culture Collection (Manassas, VA).
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adm ni stration, tablets and capsul es represent the

nost advant ageous oral dosage unit form in which case
W@ o006ai83oB@r maceuti cal carriers are obvi ously en@li/oym®de/003253
- For parenteral conpositions, the carrier will usually

conprise sterile water, at least in |large part, though

other ingredients, for exanple, to aid solubility,

TRYBE: ot MRl TR Cp Bt or Compr i cos Sal | ne
_ _

solution . or . mxture of saline and

se solution. |njectable suspensi onWhide/Dahais be Black Donors
prepared in which case appropriate |iqui dNOagaMyer s, NO (nM)

suspendi ng agents and the 1 ke may be enployed. In the
OB/IDS it Neisolsl+l 1-@bpD-Lhicufpaideut aneousadnol stigat i on, 144 + 10

the carrier optionally conprises a penetration

At /Miebipel 1 laRdd-SF-glacwanidapl e wet t i ng28¢ad2, 139 £12
i RO i e At it.abl e additiv f.,any

g‘gt%%%é Iﬁgbrh&_glg?&grg ortggﬁg%)ﬁlagi ch additi \‘i/é%‘% % not 129 £10

Cﬁl_LSBd,a-Iﬁébfj}WId‘ﬂLplaI@-PdB@ ikdads ef fect toishe 13kin. 117+8

Said additives may facilitate the admnistration to

tiebisielal and/ or may be hel pful for prepar 26§ttlBe 192+9

desir conposi tions. These conpositions

ar%?ﬁfvﬁ?(gter ed in various ways, e.g., as a mﬁgjer mal 148 £10

nah&divolds @ spot-on, as an oi ntnment. Aci dyegldifyi on 87+6

salts of the nebivolol netabolites of the present

Inventron, due to therr 1ncreased water solubiTriy
over the correspondi ng base form are obviously nore
suitable in the preparation of aqueous conpositions.
[00181] The present invention also concerns a nethod
f.pqtentiatin he effects of blood pressure reducin

g@%‘ﬁ&ﬁ?‘ﬂ%ﬁéﬁ‘?ﬁ%%@ @ﬁ‘fb&ﬁfeﬁal s in neeg of bl ood °
pressure reduci ng nedi cation, said nethod conprising

Ml ' ' rm bl ooded animals of an

e'fl;%cetlve anmount of a bl ood pr engsri(anre%ciBm ng

G-UDa, d-Nebivolol-11-O-B-D-glucuronide G-UDa
G-UDb, -Nebivolol-11-0-B-D-glucuronide G-UDb
G-UDc, d-Nebivolol-11’-O-B-D-glucuronide G-UDc
G-UDd, -Nebivolol-11’-O-B-D-glucuronide G-UDd

Table 3 shows the effects of nebivolol and its glucuronide metabolites on the release of
OONO’ (peroxynitrite) from human endothelial cells. The findings are similar to the results
with NO release, with the greatest activity associated with G-UDa, d-Nebivolol~11-O-B-D-
glucuronide and G-UDb, [-Nebivolol-11-O-B-D-glucuronide. However, the amount of

OONO  produced for any of the metabolites was less than that observed for nebivolol. The
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agent and a nebivol ol netabolite of the present
i nvention, as defined herei nabove. [00182] O
wW@bdoenssTso vel y, the present invention concer nsPEI/bs10heeh3253
of lowering the blood pressure in warm bl ooded ani mal s
ratiosoff Ner ionQONTEr bRl byadbiviesnae {E0BELrhA8 metabolites was similar
adm ni stering to said warnm bl ooded ani mal s 6? an

follo®¥fih Qduitélﬁilﬁmﬁgﬁm{){rr l%)h)c')od pressure reduci ng agent
and a nebivol ol netabolite as defined herei nabove.
[00183] Those of skill in treating subjects suffering
froman increased bl ood pressure could easily
el erm pe t fe and effective amount fromthe test
?@é@l%s‘&ﬁtégﬁ@ﬁd Redsase withiompoyndgeneral it is

contenplated that ap effective daily doseof the

n vol ol netabolites of the present i Afie PBnBFs Black D
tﬁglhre phar maceuti cal |y acceptabl e aci d- @Nbb'-qﬁma! tSo%oo-?ﬂi\)nr)s

woul d be Trom 0. 0L ng/ Kg t0 50 g kyg—body—werghts—n

P@sUDEG WhRsbivaleM00-B-DRebrdnRiel 0 Mo/ kg bodygyeight, and
preferably from O.-Fmrr]g;kg to 1 ng/ kg body wei ght. 238 £ 22
AaHOh, $NeBivploh1 bO-ReR-@vedroniddi vol ol et abdBo e 3f or 225+ 16

1 ayed-v gl dasi appl i.cation [00184], The

g‘ﬁmﬁu"r gr{\l‘eg’é\?oiojﬁﬂég%@%ﬁﬁﬁﬂ‘g%ol i tes have 188di3que 20413
263 I-NepivebPf 1 IpdigiubGohiag consi derabl gaglelay unti |

the netabolite traﬁsi ?s tﬁe d-tract to tﬁ?égﬁg?on, t he 19317
dinebivalel whi ch the gl ucuroni dat ed nebi vol oR23ettabol ite 267 +13
m’]%:ﬁ’lvd ﬁe i berated. This situation provides an

iTHEPONt del ayed delivery of the netabol i 183#A6o the 242£17
-l aidir eam Therefore, with this in mnd ch a

formul ati on could be adm ni stered at bedti%,ﬂs:%on 116+ 6
chronot herapeuti c grounds, such that effects of

maxi mum bl ood | evels of the glucuronidated netabolites

Balde 45 douitaNQ)/ RNEXSY] RelegseBatid be present upon

waking, since this is the tine of day

Name White Donors Black Donors
G-UDa, d-Nebivolol-11-O-B-D-glucuronide 1.122 0.605
G-UDb, [-Nebivolol-11-0O-B-D-glucuronide 1.144 0.618
G-UDc, d-Nebivolol-11’-O-B-D-glucuronide 1.133 0.632
G-UDd, /-Nebivolol-11’-O-B-D-glucuronide 1.193 0.606
[-nebivolol 1.202 0.719
nebivolol 1.130 0.612
d-nebivolol 1.460 0.750
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associated with greater cardiac-rel ated incidents.
Such a dosing regine and rationale is used for
woeeapsatdd fornul ati ons and are envi si oned f orPCEES2406/003253
thi s nebivol ol netabolite. Nebivol ol glucuronidated
nmet abolites and nitric oxide rel ease from nornotensive
Bl ack Anmerican and White Donors [00185] Nebivolol is a

Othér Bled@sdcol@ical ERhmbliat Sti nul ates o
endot hel i al’- dependent nitric oxide (NO. This is an

M R ARl 5y MBI R Bl

susceptibility to cardi ovascul ar di sease, especially

anong bl ack Americans. ("Black" refers to a person

001 Afri ggg descent or an African-Anerican person but is

[ t necesSHRFIFIERTPresanted atetieenadask in Affra uamg @séngitive porphyrinic
(e.g., Carribean)). [00186] Wth a higher preval ence
of car ditebasOlraleass is knchareddisectly Sae Hahday Umbilical Vein
hypert ensi on observed anong African Anericans in the

Uni t ed Bidatletial Celist(HASEOR EHUNBETPAS %gtaldéatﬁoﬁﬁ‘?\%%ﬁcan Type

i ncreased CV risk anong African Anericans nay

at t ri butwehrt Collbdtog (RNRLSad h A% medium wi

i ncl udi ng reduced OI\I(S bi oagéy@gﬁg%@wn W%%p@%&%?dwm with
this c . | val uat i of .brachial artery
acti vi ?23& lg@inglns% rllgt% ggﬁ?éggg%godll@gg%ngﬁsﬁo\glmﬁlgargxpnate and
conduct ance vessel. bpt h endogenous and exogenous

NO i n HABNERSTER Saip B Ry dRnradh ol b A sk andotettl cel
age-mat ched whites.2 To understand the basis for this

di f f er EERWLh supPlgRen| ESEFD et ¢% detalt towine sesmh. dlke HUVEC were

bi oavai l ability of NO from endot hel i um of bl ack

Arrer i c&ept indesiphospheneaif ehevatee ICO,aatentrafion (5%). Nebivolol, its
endot hel i al - dependent NO synt hase (eNOS). 3 The

cel | ul anaitivses, a0 ntbiisloPReagIMedRIa the MEbREI Biburoni

excessive O generation by NAD(P)H -oxidase anirg8 o BRfuronides

uncouplaegldedgSs hRsiH hithbolitel 1‘3—‘?’1y£h‘2>§t§-SQ-fphenol metabolite, 4-hydroxy,
5-hydroxy, 8-hydroxy metabolites, N-DAD, N-DACA and N-DAAA, are

obtained from Mylan Laboratories (Morgantown, WV.)

[00192] All measurements of endothelial NO release are conducted in Hank’s balance
solution at 37°C. Cell wells are transferred to a F araday cage and a
porphyrinic sensor (diameter 0.5mm) is positioned at a distance of 542 um
from the surface of the endothelial cells using an inverted microscope (Leica
Microsystems, Wetzler, Germany) and a computer-assisted micromanipulator.
The sensor operates with a three-electrode system: nanosensor (working
electrode), saturated calomel electrode (reference electrode) and platinum wire
(counter electrode, 0.5mm diameter). The three electrodes are connected to a

potentiostat/galvanostat PAR273. The baseline is stabilized after about 20
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functional NO due to its reactivity with Q2 |,

resulting in peroxynitrite (ONOO ) formation, a potent
w@xi0dasa7so [ 00187] The acute effects of nebi vol BCT/US2006/003253

racemate, its separate enantioners, and four

st er e0sgdceads. Vihedbstie ' hafi ini

endot hel i al - dependenét)mﬁ%mragIaﬁgga\%gh%&faeé@gﬁnﬁcﬁmﬁ&&%@e

Unbi li ¢ ' ' Ls (HUVEC).. The tissue

is isol %#gg@? ?%lr%%g@gr fr(}g%) {évriﬂﬁ S\ggl b\llxlzzlaflgh gﬁa}ffﬁr.ailge A can

donors w th .mat.ched risk factor profiles. Production_

of NO | HOPELSRHIIA e R §onsBEr o K anesuied iithbesesearawhich

following acute treatnment with the drugs at 1.0 niV

(n=5). (R¥AEEP IMNGFUNgtrie glode At a gdnstant pjential of 0.63V, Data are

stereosel ective glucuronide netabolites of nebivol ol

show a #rdpkediwithithreorse wéat IBM di@iputer edthecustonresudiotdie hidal

cells from bot hwhite and bl ack Anerican donors. All

four stansosghes (dwenpldldieanids) 420 flchbides WikEGuniry FAS]

activity, hi general, the NO release activities of

t hese %nﬂbﬂhﬂ(lvﬁﬁrﬂh%tér?i)ﬁ)_i vely simlar with acute

treatment. [00189] These data denonstrate that

st ereosel ective glucuronide netabolites of nebivol ol

o, sy, Mg SRR B, G o

cells fromboth wh onors a

th fdndi el t id t abol it
of - nebi ot el bR Tl W et bR SmPa PG i
el Ts. OO0} DSsBIYS IS e G R RN R Rlsgically

i nprovenent in NO release follow ng acute treatnment

wi t h né9npdeatiye polymesisipgsrharin and pessiredowh a did l4ysuof Nafion. The
stereosel ective glucuronide netabolites in endotheli al

cel | s fprephybioidmishisessoahas dtespdnsdninte of Al nekost @rsicropidigr NO
data in Table |I was obtai ned with HUVEC sanpl es

| sol at edntentratiGn AdtRrmeatihddetsctivh Grmider Wit e and 12
bl ack Aneri can

[00194] The nanosensor for NO is calibrated using saturated solution
(concentration1.82mM verified with the coulometric method). Linear
calibration curves are constructed for each sensor from 5 x to 3 x NO
before and after measurements of cell activity. The data are presented as the
mean =SEM for each of the triplicate measurements. The data (calculation
and plotting) are transferred to Microcal Origin Software (OriginLab Corp.,

Northampton, MA).

[00195] The HUVEC preparation is stable over the course of these experiments with
the cells remaining viable in culture for >24 hours. Under non-stimulating

conditions, basal levels of NO release are very low (<30pM). Measurement of
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femal e donors by Clonetics (San Diego, California) and

purchased as proliferating cells. Al cell culture
wa@ewenss7ser e heal thy, with no pregnancy or preP@elt/as2006/003253

conplications. There were not neani ngful differences

i n t he NOntleaeaia iesiod DE deRE1nER RofRE 1ARthiWabLAIS: ;
approxi mately 50% of bl acks and 60% of V\:hli te1 o%o%lsldomehal

did nOtceH§.el\/ﬁl\1lgﬂlgt25 g%@%@éﬁiﬁgs gt Nbergl%ésegc%g%g trcglgdstfc):{e'd%rn s‘in?gle cells

concepti on. nors too

regul ar e, NoNsSHo s _and, consuned regul ar

cal ori céf)g%‘%{}%natagrlcﬁf\égacmp%%%?f‘[sor\}ié?"gt ﬁ%ﬁ?&@ger?nﬁl&&géepame
years of 129e, '%h a. mean body mass index (in kg/m),

of 22. €cllyag “F%A RiPhecolgeriaEon Ard type of dmgmsedin thesgekalyses.
donors. The identification of race was defined by self

r epor t .ABbIPPATegLineensistacies e thedaeGnapbphteibuiabieto the nebivolol
obtai ned from Ameri can Type Culture Col |l ection

( Manas sampleviapd. TRinlier sudidcerhploNd Reliaase Ndhd four nebivolol
Compounds Tabl e 2 Nonmencl ature for Metabolites Table 3
shows  tdheuedi@cingtabblitss th’ﬁ’éc@ésaﬁ}@n 'tﬁesraﬂbéj&ﬂ%foﬂ@én‘ﬁ;%ﬁons

net abolites on the rel ease of (peroxynitrite

from hiyredsy. Al I : ndi g imlar

to the res uﬁ‘%ﬁﬂ@?ﬁd%a‘f@s@;eg?ﬁ%rﬁ{gtgﬁfg&ég 13’21 é@#’

activit : | UbDa, , d- i.volol- 1

1- O b- qlﬁ%ﬁ/ﬁ%@%ﬁ&gwgﬁ% f‘on}de,\%%ég 18- 1

1- O b-D-gl ucuroni de. However, the anount of OONO ‘
produced for any of the nmetabolites was | ess than that
observed for nebivolol. Theratio of NO to OONO

C %oguc:ﬁ% b}/ n’g:z: vol %I and its glucuroni de netabolites

omparative fifects phAcyls Ageatment vathiNebivolol;Metablites| an NO Release
Table 3: Acute ONOO Rel ease with ConmpoundsCt her

from Hyunam Enfedictal Cellsanpl es Met hods and Materi al s:
Measurements of NO Rel ease from Human Endot hel i um
[00191] Al neasurenents presented are recorded in

[00196] tro Thi nguhs sfthedel dndlsys@alepttytrate ehap i ReotafNBtds I RS -
is measured directly from Human Unbilical Vein

adrenoceptor-selective antagonist nebivolol have different effects on NO

release from human endothelial cells over a range of concentrations.
FIGURES 1 and 3 compare peak NO release from HUVEC preparations for
the three metabolites following addition of the agents at concentrations of
50pM and 500 nM, respectively. The dihydroxy nebivolol metabolites,
including the 4-hydroxy-5-phenol and 4-hydroxy-8’-phenol as well as

glucuronidated metabolites are all active in regards to NO releasing capacity.

[00197] The NO releasing effects of certain nebivolol metabolites on NO release
following acute treatment are compared in FIGURE 2. Note that Figure
measures the dose dependency of the metabolites. These data indicate that

while the dihydroxy metabolites increase the concentration of NO to levels
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Endot helial Cells (HUVEC). HUVEC are obtai ned from

Anmerican Type Culture Collection (Manassas, VA) and
w@e@ensi7eo Ham s F12K nedi um wi th 2mM L- gl ut am P@T/US2006/003253

adjusted to contain 1.5g/l sodium bi carbonate and

suppl eﬁﬁﬂlﬁﬂtd%ﬁ%f@}eﬂﬁﬁfoﬂhn&lﬁpﬁfahﬁoﬁ&ﬁ af 19§m9c<9 giallme levels,

endot helial cell growth suppl enent = 10%
b
ol evat i G SstRE B YR %%%&%%&gﬂ%?aﬁﬂ??@me s active

enant i oper IoI bolites including the
nebi vol S‘Peﬁtﬁ?‘l&%’i“g%ts %%?%Xy 5 ' phenol

nmet abolite, 4-hydroxy-8'" -phenol netabolite,
4- hydr oxy, 5-hydroxy, 8-hydroxy netabolites, N DAD,
N- DACA and N-DAAA, are obtained from Wl an
Laboratories (Mdrgantown, W.) [00192] All
Refexeneesir ement s of endot helial NO rel ease are conduct ed
i n Hank's bal ance solution at 370C. Cell wells are
flr Bustf ¥y ddhd¢lonaP FRoewiy KadéoandCaCptephdy Higgins dMsHoran MJ,
(dianeter 0.5nm is positioned at a distance of 5+2 nm

f r olabdithesDiITraederrt of Agpeeteaabhal thalUscaiultpo ﬁl'aﬂéh Results from the
inverted mi croscope (Leica M crosystens, tzler,

Cer TR N6 2 GAARKE Rl ﬁaﬁgndﬁo‘ﬁ Ry 99@85‘15@1 H¥PStension.

sensor operates wth a three ctro e syst

nan king el ectrode), saturated cal onel
el egﬁgﬁg%?ée ger ence el ectrode) and platinumwre

LRl S EHR N diDRY BDODEHENDE Y G dliRoS Reaza TA

PAR273. The baseline is stabilized after about .
20s Beowred . entpiécliwndependgniuands-independeptdilativnvatqenductance arteries
nanoi njector on to the surface of the cells foll ow ng

sol ubAliiceatAmeridans. buffre Coll T dindr 2088140p15dgtH0t | onal to

the NO concentration is neasured with the sensor,

phi ghligpesatiesSDbbruekiPEr PIaRALK CT. "RER-phcific CAffsteAdds in endothelial
potential of 0.63V. Data are

function: Predisposition of African Americans to vascular diseases. Circulation.

2004;109:2511-2517.
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acquired with the use of an I BM conputer with custom
sof tware and anperograns (current vs. tinme curves) and
wW@e@ogrer ded with a Quniry FASI Fentostat (\VAPCOT/NS1006/003253
PA). [00193] Nanosensors are prepared from carbon
What isgdimed Id1e size of the tip of carbon fiber is reduced
from6 mMmto less than 1 mm by tenperature controll ed
burni ng. The sensors are sensitized to NO by

AR e TSR ES——

.pr.aphyrinic. m.crosensor has a response tine of 0.1ns

neblgqlglafn%t%ﬁgﬁﬁ?"é’ﬂg rE’é’gacl%‘ﬂ?Whti on and 10ms at the
detection limt of 1 nM [00194] The nanosensor for NO
is calibrated using saturatedi@ol ution (concentration
1.82nmM verified with the coul ofetrj@Hnet hod). Linear
calibration curves are c for each sensor
from5 x to 3 x NO before an urements of
cell activity. The data are nt as the nean SEM
for each of the tGH pl i cat ePneasur emeny,s. The data

(cal cul a ng) lare gransferred to M crocal
Oigiff ¢ (OYQin p. , NKorxhanpt on, M) .

[ 0019 e HUYEC preparation i ¢ over the

COH Rese experinents remai ni ng

viable in culture for >24 hours. Under non-stinul ating
conditions, basal |evels of NO rel ease are very | ow
(<30nM . Measurenent of NO rel ease as a function of

r eat ment {'ts con%ict d_in jndividual endotheli al )

or a phamaceuiigallyiaspeptale salt tharspt andgy Phaemaceptigally-acqeptafle carrier,
conducted on single cells followng a brief refractory
period. For robust statistical analysis, separate
cells are used for each concentration and type of drug

2) Auswthodroft treasiag andloy pesventing a vascular disease in a patient in need thereof,

comprising administering a safe and therapeutically effective amount of the composition of

claim 1.
3) The method of claim 2, wherein the vascular disease is a cardiovascular disease.

4) The method of claim 3, wherein the cardiovascular disease is selected from the group
consisting of congestive heart failure, hypertension, pulmonary hypertension, myocardial and
cerebral infarctions, atherosclerosis, atherogenesis, thrombosis, ischemic heart disease, post-
angioplasty restenosis, coronary artery diseases, renal failure, stable, unstable and variant
(Prinzmetal) angina, cardiac edema, renal insufficiency, nephrotic edema, hepatic edema,
stroke, transient ischemic attacks, cerebrovascular accidents, restenosis, controlling blood

pressure in hypertension, platelet adhesion, platelet aggregation, smooth muscle cell
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Any apparent inconsistencies in the data may be
attributable to the nebivolol sanple used. Earlier

waetwdioglsenpl oyed a m xture of the four nebi voP©I/US2006/003253
gl ucuroni de netabolites, not necessarily in the ratios

prolifisrativn) pelionatyi @legmaptsenluwesbnhlichhienstashtiatddd BR ttidd beSedical
i ncorporate the individually isolated/purified

deviet8Bhoredifg stBh CHERTIs A& obRiakAk] tlth@ l%tsewgl‘gg(g{gaqtd%\\/ig%sﬁgm%%n%ry

of Acute Treatnment wth Nebi volo Ites

r n. Endot hel i | | 0196] .The ,
tror AR gy SO R Bod6 i reeron b atenooytopenia and
bl cgtst gbol ites of the Bl- adrenoceptor-selective

eedifg di58H9ESt nebi vol ol have different effects on NO
rel ease from human endothelial cells over a range of
concentrations. FIGURES 1 and 3 conpare peak NO
rel ease from HUVEC preparations for the three
5) Thetetodiof ekithal, ivbeieigtha delididvascubd: diseasedgssdécsedfrom the group
concentrations of 50mM and 500 nM respectively. The
considtiny of @ugestiebiheat &lilube hgbatenties, redtBdsiétingd dtHeRRclerosis.
4- hydr oxy-5' -phenol and 4-hydroxy-8'-phenol as well
as glucuroni dated netabolites are all active in
regards to NO rel easing capacity. [00197] The NO
N f ecgt .certain nebivolagl .netabolites o
&) TR PR ShiF Po hids R SprBie A B alrbimoRely, oraly
| GURE, 2. te that Figure neasures the, dose
bucaffy SaRGI By S i ARIOBBIY« BLOPFHCS ios o danxderaally
that while the di hydroxy netabolites increase the
concentration of NOto levelssimlar to that of
nebi vol ol and its enantioners at pharni acol ogi c-1i ke
7) Al deest sne tdimstegéancerr afha dineadbmddtabatbivels] alesabotiteohaving a formula
activity, albeit these are less active than the
below! ucur oni dat ed counterparts. References:

HO

OH
HO

OH

O
o]

OH

in dosage unit form, wherein each unit contains a predetermined quantity of the
nebivolol metabolite or metabolites needed to produce the desired therapeutic effect,
in association with apharmaceutical carrier wherein the composition is administered
intravenously, orally, bucally, parenterally, by an inhalation spray, by topical

application or transdermally.
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JA, Higgins M Horan MJ, Labarthe D. Preval ence of
whywensssi on in the US adult popul ati on: ResuPCBUS20061003253

the Third National Health and Nutrition Exam nation

UTAV epharh988ti389 bompwH8bH €Bsth 985;18Rt 30ms 3
S?Earrp?%hu Cholucal rm{?\ﬁ Bryantﬁ?\/bénévwc ! Qée &%stex%omer of a

g@?éi] Reflls mdependent
andgd-n}l%ageedgéer?g@%tﬁ f&)oth ion Ifgdaﬁ%gg%:trbgnég arteries in
African Anericans. J. Am ColJl. Cardi oI 2002;

40: 754-760. 3. Kali novvski L, brucki I, Malinski T.
Race-specific differ ence%d n i aI function:
Predi sposition of African
di seases. Circul ation. 2004; 109: 2511- 7.\What is
claimed is: 1) Aghar rraceub catoConpysi ti on conpri sing
at | east one diasfereq somgr of a gl uouronidated

nebi volol nedabglN e _hayi :

phar df and a
phar plg ). A met hod of
treatine preventing a va gease in a

patient in need thereof, conprising admnistering a
safe and therapeutically effective anmobunt of the
corrposi tion of claiml1l. 3) The nethod of claim 2,

G s B 50 B LAY At g

car di ovascul ar disease is selected fromthe group

9%01:1%!0 ﬁﬁdn%g plgéi?(g)%ie %‘gfl%l\c/)relr# i’a&pd gw legle?fﬁ htcgﬁggqrntgle qsthe other active

|nfarct|ons at her oscl erosi s, atherogenesis,
tkﬁ%ﬁ%é%?§m7¥§€%@ 88Hbart di sease, postangiopl asty
restenosis, coronary artery diseases, renal failure,
st abI e, unstable and variant (Prinzmetal) angina,
ki abaraeeniical epmpositienof | daien 8y whereishthst pasdiesesenlar agent is
hepat| c edenm,
selected from the group consisting of ACE inhibitors, ARB’s, adrenergic blockers,

adrenergic agonists, agents for pheochromocytoma, antiarrhythmics, antiplatelet
agents, anticoagulants, antihypertensives, antilipemic agents, antidiabetics,
antiinflammatory agents, calcium channel blockers, CETP inhibitors, COX-2
inhibitors, direct thrombin inhibitors, diuretics, endothelin receptor antagonists, HMG
Co-A reductase inhibitors, inotropic agents, rennin inhibitors, vasodilators,
vasopressors, AGE crosslink breakers, AGE formation inhibitors, and mixtures

thereof.

11) The pharmaceutical composition of claim 9, wherein the cardiovascular agent is
selected from the group conmsisting of an ACE inhibitor, an ARB, and mixtures

thereof.
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stroke, transient ischem c attacks, cerebrovascul ar

accidents, restenosis, controlling blood pressure in
whensssi on, pl atel et adhesion, platel et aggP€nE$10061003253

snoot h muscle cellproliferation, pulnonary edema
12)aBewharmaentita canpositionss claind tl e dwherkin the @atdssyasdular agent is an

nmedi cal devices including stents, wounds associ at ed

Wi ADE thgbitge of nedi cal devi ces, pul nonary

t hr omboenbol i sm cerebral thronmboenbolism

t hronbophl ebiti s, thronbocytopenia and bl eedi ng

In3Qr p : fa.6l & el Pt .

R ARk RaceRtal (BTRBHUGR of cifin N terob b RACE silfior i sclected
C isiin f congesti.ve heart failure, hypertensian,, .
- aEip e M o RRRER S PR benoosth, Gemgi0 goGmalneipzapriL
2, erein the conpositiqon ig adm nistered, . ) ) )
i ﬁﬁﬁgv[e FaalePyl, epplabilat, fpsiponnily migdanrdntianaprily perindogsl, quinapril,
i nhal ation spray, by topical application or
t AaRagbrpminnlat, iraptil, teaecapsh srandadsnrdy ameixtures thereof.
gl ucur oni dat ed nebi vol ol netabolite having a formul a
bel ow. in dosage unit form wherein each unit contains

14 Theedatpesitioned ctpirantd whewin theeATB Hnhibitad isseleated | frdane the group
or netabolites needed to produce the desired
t Rendgmgtdfensihprticiamiptl agisaipilitend Wikfires thereof.
apharnaceutical carrier wherein the conposition is
adm ni stered intravenously, orally, bucally,

19 ahe phefriddediticad YomBodiibabALIaRR 13 RV R¥ein e EABIoYMcular agent is an
application or transdermally.8) A pharnmaceutica
cyfpgsi tion conprising at |east one diastereoner of a
gl ucur oni dat ed nebi vol ol netabolite having a fornul a
bel ow. or a pharmaceutically acceptable salt thereof,

. 0 her ackive ent. .9),., T .
1A el fR i SoRbRTo B i Q3 hsreRUpE AR i el s rom the
one of the othe ac%%ve agents is a_ cardioyascul ar
A GEAD, COBYSUe O FARSRSECAN | CAPSIE B GEPEFGh UPerim tlesrtan, and
wherei n the cardi ovascul ar agent is selected fromthe
gryypressheret i ng of ACE inhibitors, ARB's, adrenergic
bl ockers,

17) The pharmaceutical composition of claim 9, wherein the cardiovascular agent is
selected from the group conmsisting of AGE crosslink breakers, AGE formation

inhibitors, and mixtures thereof.

18) A composition comprising at least one diastereomer of a glucuronidated nebivolol

metabolite having a formula below:
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adrenergi c agoni sts, agents for pheochronocyt ong,
antiarrhythmcs, antiplatelet agents, anticoagul ants,
W@ioblg3oer t ensi ves, antilipem c agents, anti di BOBEUS086/003253
antiinflanmatory agents, cal cium channel bl ockers,
CETP inhibitors, COX-2 inhibiHoors, direct thronmbin
inhibitors, diuretics, endothelin rggeptor
ant agoni sts, HMG Co- A reHoct age~fhi bitors, inotropic
agents, rennin inhibitors, v i| at opg, vasopressors,
AGE crosslink breakers, ACE pthQN | nhi bitors, and
m xt ures thereof oHL1l) The phar Aceut\cal conposition
of claim9, wherdin tHe cafdiovascul & agent is

Le~qrelip.co tYRg-oRkan ACE
i nhi k ‘ ARB, and m xt urles .12) The
pharae - conposi tion of(cl wherein the
caf di ovascular agent is an ACE ibDTtorF 13) The

pharmaceuti cal conposition of claim12 wherein the ACE
inhibitor is selected fromthe group consisting of

al acepril, benazepril, captopril, ceronapril,

cidr azphpmidceutitallgpoddptabbnaltalureds, arhellnpfié btfibs active agent.
fosinopril, imdapril, lisinopril, perindopril,
quinapril, rampril, ramoprilat, spirapril,

19)eMmeeapipbiition bAEIERA 8P thkreirfhe ofiek hetR@SgbhtSS £ e4rdiovddcular agent.
The conposition of claim 12 wherein the ACE inhibitor

is selected fromthe group consisting of enal april

20)aMReRbhlpodflen bASKRY 19 fheRRLMPLX AR aEER s Seie'aﬁ%i-elﬁ:kﬁn the

phar macéuti cal conposition of claim1l 1 ereint

CoA RS SO, o Bl TR RSATRESHE R

R e LB SO05h L MR Candecatlan, SBLoSal el
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, AGE

formation inhibitors, and mixtures thereof.

21) The composition of claim 19 wherein the cardiovascular agent is selected from the

group consisting of ACE inhibitors and ARB’s.

22) The composition of claim 19 wherein the cardiovascular agent is an ACE inhibitor
selected from the group consisting of alacepril, benazepril, captopril, ceronapril,
cilazapril, delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril, perindopril,

quinapril, ramipril, ramiprilat, spirapril, temocapril, and trandolapril.
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17) The pharmaceuti cal conposition of claim9, wherein

the cardi ovascul ar agent is selected fromthe group
weonsigl7sng of AGE crosslink breakers, AGE f orP&l/US2006/003253

inhibitors, and m xtures thereof. 18) A conposition

2)0THR! dofiipasitiah of Elamh 19" Pheéia et 8P scllhr Aent is an ARB selected
gl ucur oni dat ed nebi vol ol netabolite having a formul a

S R OB RAE Ul ot a B SRR, BBl 108

of clagim 18 wherein the other active agent is a
céllag’ia’%%scul ar agent. 20) The conposition of claim19
wherei n the cardi ovascul ar agent is selected fromthe
2%{13%%@?:}2)%?1&3}1 I@ﬁglﬁ]gl{l é9A gzgéﬁ?r?i!thg I’cgrgégmcglqaggzént?g sre?enc?erdgflrgm the
pheochr onocyt oma, antiarrhythm cs, antipl atel et
agBerpscongisting oy GEaesslinka brepkeypand AGE fomsatioarinhibitereni ¢
agents, antidiabetics, antiinflammatory agents,
cal ci um channel bl ockers, CETP inhibitors, COX-2
25k phirtraceiticdl soanptosition eninprising bi loast ons diastereosiet ok
endot hel in receptor antagonists, HM5 Co-A reduct ase
| il dkdridfed hébdglSipheaRdROhSving £ Ftinld teldwei t or s,
vasodi | ators, vasopressors, ACE crosslink breakers,
ACE formation inhibitors, and m xtures thereof. 21)
The conposition of claim 19 waerein the cardi ovascul ar
agent is selected fromthe group cedpi sting of ACE
i nhibitors and ARB' s. 22}01h osition of claim19
wherei n the cardi ovascul ar agent {s apHACE i nhi bitor
selected fromthe group consjsti al acepri l,
benazepril, captopril, apr@1, c\l azapril,

del april, enalaprdil, gnalaprilat, fos?nopril,

i mi dagth A9siropri b Nper M5 S napril,

ram g iprilat, spirapril, pril, and

t r andg B) The conposi tion & alm 19, wherein

t e cardi ovasScul ar agent is an ARB sel ecfed fromthe
group consisting of candesartan, eprosartan,
i rbesartan, |osartan and val sartan.

or a pharmaceutically acceptable salt thereof and at least one other active agent, and a

pharmaceutically-acceptable carrier.

26) The pharmaceutical composition of claim 25 wherein at least one of the other active

agents is a cardiovascular agent.

27) The pharmaceutical composition of claim 26 wherein the cardiovascular agent is
selected from the group consisting of ACE inhibitors, ARB’s, adrenergic blockers,
adrenergic agonists, agents for pheochromocytoma, antiarrhythmics, antiplatelet
agents, anticoagulants, antihypertensives, antilipemic agents, antidiabetics,
antiinflammatory agents, calcium channel blockers, CETP inhibitors, COX-2

inhibitors, direct thrombin inhibitors, diuretics, endothelin receptor antagonists, HMG
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24) The conposition of claim19 wherein the

cardi ovascul ar agent is selected fromthe group
w@onsigl7sng of AGE crosslink breakers and AGE POF/D81006003253

i nhi bitors. 25) A pharmaceutical conposition

C @pAirsduttasatintikiant, idtopid 4Rhi] Ran®rinkibitérs, vasodilators,

gl ucur oni dat ed nebi vol ol netabolite having a formula

b&laSresRbrs 2 BRaLIRGREbIGRI YA @E ¢5RI8Bh ﬁgﬁlﬂ{otrs,taﬁg bfRires

and at | east one other acti've agent, and a

p eutically-acceptable carrier. 26) The

phar maceuti cal conposition of claim25 wherein at

| east one of the other active agents is a

di ovascul ar . agent .. 27). The .,phar maceuti cal .

GBS B sk B 0, PhESEh podtaverwler agontis

agent i s selected fromthe group consisting of ACE

i Spieged fiom thagpeup congiptingtigh CE Inhikifass gn ARB s andgnixtures

agoni sts, agents for pheochronocyt ong,

afhdrenfr hyt hmi cs, antipl atel et agents, anticoagul ants,

anti hypertensives, antilipem c agents, antidi abetics,

antiinflammatory agents, cal cium channel bl ockers,
290HRR phain dektititab corfidéitdni offeldiin 28] wherdinr the tartiforaselan agent is an

inhibitors, diuretics, endothelin receptor

ancoamisiios, HM3Co- A reductase inhibitors, inotropic

agents, rennin inhibitors, vasodilators, vasopressors,

AGE crosslink breakers, AGE formation inhibitors, and

3] Ptk P DRI AP Lomyidtlioh VT R DI ARKL BY ACRTRAISHS: 1O lected
sel ecred fromthe gr consi sting of . Al i nhi bi.t ors, .
2 SFOREE Erousn T e AR Rl Befirei8, Sopidpricefhamit Bl Sgpril
conposj tiqn of claim?28,. wherein the.cardjovascul ar . .
o GERPR} nalpprA cenalapedes; ‘a%élmp@eyml%h@qph%?%ﬂé&mnéamﬁ, quinapril,
conmposition of claim?29 wherein the ACE inhibitor is
s afmipribdamiprilat, spirapril, temocapril, trandolapril, and mixtures thereof.

31) The pharmaceutical composition of claim 30 wherein the ACE inhibitor is selected

from the group consisting of enalapril, ramipril and ramiprilat and mixtures thereof.

32) The pharmaceutical composition of claim 28 wherein the cardiovascular agent is an

ARB.

33) The pharmaceutical composition of claim 32 wherein the ARB is selected from the
group consisting of candesartan, eprosartan, irbesartan, losartan, valsartan, and

mixtures thereof,

34) The pharmaceutical composition of claim 26, wherein the cardiovascular agent is
selected from the group consisting of AGE crosslink breakers, AGE formation

inhibitors, and mixtures thereof.
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fromthe group consisting of alacepril, benazepril

captopril, ceronapril, cilazapril, delapril,
wepabaga7sd , enal aprilat, fosinopril, imdaprilPCT/US2006/003253
l'isinopril, perindopril, quinapril, rampril,

35)amingthioll aff treatirigramdfar prevestimcag dibyasculandioddpy ¢dmpriziid
m xtures thereof. 31) The pharnmaceutical conposition
ofadmhrasteﬁ&@tovmbgcﬂa IRepbiteallPBAR ah ErESive %hl%ﬁg@d% at [ one
the group consisting of "enalapril, rampril an
r : . . .
ol of A LKL B0 A BRORT essbelisaiifing a oy elow
cardi ovascul ar agent is an ARB. 33) The pharnmaceutica
conmposition of claim 32 wher bn the ARB is sel ected
fromthe group consisting of andeﬁgrtan, eprosart an,
i rbesartan, |osartan, valsart m xt ures thereof.
34) The pharmaceutical conpySitign of.e¢l ai m 26,
wherei n the cardi ovascul ar agent A el ected fromthe
group consistingsgf ACGE crpssT akers, ACE
reof.35) A
car di ovascul ar
subj ect a
; punt of at | east

net abolite having a forrmula below or a
pharmaceutically acceptable salt thereof, and a
therapeutically safe and effective anount of at [ east

OBy ?fl&t}ﬁfacaﬁfchﬁﬁ_ﬁ%gﬁg%lﬁ sgllt' El;e.k&)if &Rl attgeré\#]egl?ig?lﬁa%% arglt effective

condition. 306) 0 cl’aim3

S8 RS SPGB R AR

cardi ovascul ar agent is selected fromthe group

si st of ,ACE inhibitors, ARB s, adrenergjc .
36§ B8 oSt el henif by el Gsthes BEGre st £ a cardiovascular
pheochronocyt oma, antiarrhythm cs, antipl atel et
agd&wts, anticoagul ants,

37) The method of claim 36 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
diureti‘cs, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, AGE

formation inhibitors, and mixtures thereof.

38) The method of claim 35 wherein the cardiovascular disorder is selected from the

group consisting of congestive heart failure, hypertension, pulmonary hypertension,
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anti hypertensives, antilipem c agents, antidiabetics,
antiinflamuatory agents, cal cium channel bl ockers,
WQEEDR083180 bi t ors, COX-2 inhibitors, direct threebiUs2006/003253

inhibitors, diuretics, endothelin receptor

anhygartdiataad ceivbiaCofact @dysthassclérois, bithieds genedi€) BhroRMbSis,

agents, rennin inhibitors, vasodilators, vasopressors,

AGehef@sidalttisdisS Bkl g T4t RIS OEbrb M B9

m Xt ures thereoff§38) %1 ngfho okagfg?ﬁygg&§ﬁ%$%ﬁﬁﬂenﬂ

t rgli r_di ] ected fromthe group
tﬁihﬁ@, s‘?zib?é’, %ﬁ&%l@ an&j 551%[11? ﬁfé%nrthefaﬂ ging, c 91&8 F{i“gﬂ% ?g}?llj

consi sting’of congestive

pul ary h rtensj on, myocardi al and cerebral )

i ﬁ?ﬁ@?l?%é(s,xgpif%%maeﬁ%gﬁlg,edde&wétr eff@asient ischemic attacks,
thronbosis, ischem c heart disease, post-angioplasty

r ETeBFRYascallar agpidents, yesienosisyconfraling ddoodmuenstirefin hiypartspsion,
stabl e, unstable and variant (Prinzmetal) angina,

c dlat¢laicadbesiom platelatd ggrapstiod, ismioethayiuscheqiirmd liferatida prlmonary
hepati c edema, stroke, transient ischem c attacks,

c edehs,ousatat dmpiicaidhe At ciatel SHEAS e 0fGAELi R IdbViBEs, wounds
bl ood pressure in hypertension, platelet adhesion,

Plagdofiafld E9TRIRL B%edi%ﬂ%@ﬁeﬂﬁﬂ&la&ﬂyomboe bolis1%1 cerebral

proliferation, pulnonary edema; vasc rconplications

SSBAEL AT bRBlSE. ABHGE o) 8800

t hr omboenbol i sm cerebral thronboenbolism

Qnboph bt t hr omhocyi openi a and bl eedi ng., .
3 T RRIRE ke PRI Sh BRI e AR Ao is selected from
erein the cardiovascul ar agent is selected fromthe
Zﬁ?ﬁﬁ"%ﬁ@}sﬁlpﬁ §f ACEAnmbitars; # ABBSs, apdmaxipres thesep.
m xtures thereof. 40) The nmethod of claim 39 wherein
the cardi ovascul ar agent is an ACE inhibitor. 41) The
40rdihp sptlrd of| daim ovhdieindhacardievasgular egeatisunaxCR gdnhitars
an ARB. 42) The nethod of claim 36 wherein the
cardi ovascul ar agent is selected fromthe group

419 dihs nsthadppfelain@® whasislthatardiveskelnsageAGE ahokRBt | on
i nhibitors, and m xtures thereof.

42) The method of claim 36 wherein the cardiovascular agent is selected from the group
consisting of AGE crosslink breakers, AGE formation inhibitors, and mixtures

thereof.
43) A pharmaceutical kit comprising the composition as set forth in claim 25.

44) The pharmaceutical composition of claim 9, wherein the cardiovascular agent is a

vasodilator.

45) The pharmaceutical composition of claim 44, wherein the vasodilator is selected from
the group consisting of isosorbide dinitrate, isosorbide mononitrate, and a hydralazine

compound, and mixtures thereof.
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43) A pharnmaceutical kit conprising the conposition as
set forth in claim25. 44) The pharnmaceuti cal

wevposi7sl on of claim9, wherein the cardi ovaspti/a§2006/003253
agent is a vasodilator. 45) The pharnaceutica

4@)dmsedatmaeutddal coraperitieh ofivluimes, mwhituin mdsaebhadhe bher active
sel ected fromthe group consisting of isosorbide
diageiits & £flavioRORIOr bi de nononitrate, and a hydral azi ne
conmpound, and m xtures thereof.46) The pharmaceutica
conposi tion of cla|n18 wherein at | east one of the

4DIIRD h@ﬁﬁdc%@tl n%osﬁtf’onaoffc (ﬁ%%lgerelﬁ@ v\f;{ %nmd i pelected from

phar rraceutl ca osition claim ere n

(R e BulefyoR o?ﬁ§ Shist<sBi 1) SRRy BB B ertin
tin qydr ate, taxifolin and resverat roI and
mléfic:%ﬁ%@ %’2‘? upand rggieratiod a9A apaEsihereeli conpositi on

of claim8 wherein at |east one other active agent is

sel ected fromthe group consisting of flavonoids,

49 dihe shamepseutioal easmpasiticaces claim® wihereinnt keast onelottee detive agent is
derivatives, and m xtures thereof. 49) The

plselectad Eot the lgraproposistirigaof flafowdidd, oardéhoidsesutfonylateas, and niacin
| east one other active agent is a carotenoid. 50) The

phad raaed terdakiven BROHItuRs titkeof] ai m 49 wherein the
carotenoid is selected fromthe group consisting of
ast axant hin, zeaxanthin , lutein, |ycopene,

49 %@pﬁ&hﬁﬁc@.ﬁﬁ:ﬁl &Nt WreRith 28 r\ﬁﬁ:f‘em atikasl BRe other active agent is
phar maceutical conposition of claim48 wherein rh at

I ﬁ%ﬁrto &g ot her active agent is a sulfonylurea. 52)
pharnmaceuti cal conposition of claim5 1 wherein
the sulfonylurea is selected fromthe gr oup consi sting

509tl“hg%ﬁ&%%%%(u%lcafjcompos%%%to? clagn 4Be %lre?n he caro%enmA 1aszslelected from

the group consisting of astaxanthin, zeaxanthin , lutein, lycopene, beta-carotene, and

mixtures thereof,

51) The pharmaceutical composition of claim 48 wherein the at least one other active

agent is a sulfonylurea.

52) The pharmaceutical composition of claim 51 wherein the sulfonylurea is selected
from the group consisting of acetohexamide, DiaBeta, glibenclamide, gliclazide,
glipizide, glyclopyramide, chlorpropamide, tolazamide, tolbutamide, glimepiride,

tolbutamide and meglitinide analogues, and mixtures thereof.

53) The method of claim 36 wherein the cardiovascular agent is a vasodilator.
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glipizide, glyclopyram de, chlorpropam de, tol azam de,

tol butam de, glinepiride, tol butam de and neglitinide
wa@p@bogpres, and m xtures thereof. 53) The net hpdr/u§2006/003253

cl ai m 36 wherein the cardi ovascul ar agent is a
S4)akhednéthodof Adiin Thehereinthel vadodithtat insBldctel &osi the ghRip consisting

vasodil ator is selected fromthe group consisting of

| 973QEObIR Hhiftkte] AbSIHdS ARMAbRIER, BARRIIL ii¥nBnitrate and a
i sosor bi de nononitrate and a hydral azi ne conpound, and

m d : of claim54 wherein
tﬁé’ﬁmﬁ%@%{pﬁ’gf‘%’oﬁg%‘% ?Sgﬁéslg%ct ed fromthe group
consi sting of budral azi ne, cadral azi ne, di hydral azi ne,

' depal azin j al azi ne and

P th B G SR REER e Rid AR EbiBo G selsgipd from the growp

t her eof d m xtures, thereof. 56) The nethod of c¢laim

SO O TR, Coragnn iR ee, sbRARS, Rydralezing

flavonoid. 57) The nmethod of claim56 wherein the

f Ipidepbasine 4nd tadiplaginedorinhermacquticptly apcaptabbs salth thyresf, and

(-)-epictechin, (+)-catechin, procyanidin B,

queeixtees themefiydrat e, taxifolin and resveratrol, and

m xtures thereof. 58) The nmethod of claim35 wherein

at | east one other active agent is selected fromthe
5@ T ethetso fSdlaing3 owhéremven fakithe oftedt beival adsat is a flavonoid.

sul fonyl ureas, and niacin and rel ated derivatives, and

m xtures thereof. 59) A nethod of inproving NO rel ease

57)ThR nidtRedo RAdiesy whéreRaRS fhRHORDE s€lesmd dhinde group consisting
adm nistering to the black patient a therapeutically

oYLt PR 1 OB L A

curoni dat neb
f or mul el ow.or a pharmaceutically acceptable salt
tﬁ%?@@%?gﬁﬂ@“ﬁ??%%ﬁ@%@ﬂ??ca||y safe and effective
anount of at |east one other cardi ovascul ar agent to

forma mxture, the m xture sufficient to inpraqve
58) gqrh@ é%eé}_xog( ofu claelm 35 wherel)é at least one other actEve agentr?sj selectedl\flgom the

group consisting of flavonoids, cartenoids, sulfonylureas, and niacin and related

derivatives, and mixtures thereof.

59) A method of improving NO release in a black patient in need thereof comprising
administering to the black patient a therapeutically safe and effective amount of at
least one diastereomer of a glucuronidated nebivolol metabolite having a formula

below:
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60) The nethod of claimb59 wherein the at | east one

ot her cardi ovascul ar agent is selected fromthe group
w@omvsis178ng of ACE inhibitors, ARB' s, adrener gPCI/US2006/003253

bl ockers, adrenergi c agonists, agents for

pheochr onocyt oma, antiarrhyt@ cs, anti pl atel et

agents, anticoagul ants, antihypertegnsives, antilipemc

agents, antidi abetics, aHOW tory agents,

cal ci um channel bl ockers, CEJP inhi bi0Hrs, COX-2

i nhibitors, direct thronbin iqhibi s, diuretics,

endot hel i n recepOdr ant agodl st L Co- A reduct ase

i nhi bitors, {notropi cHagents, rennin @ nhi bitors,
VasogEFaNors, \uas opLeS sar s, oS nk breakers,
AGE f nhi bitors, ang t hereof. 61)

Qe [ ai m 60 wher eiNq_ t )€ cast one ot her
car di ovascular agent is a vasodilator. 68) The nethod
of claim6 1 wherein the vasodilator is selected from
t he group consisting of isosorbide dinitrate,

i sosor bi de nononitrate, a hydral azi ne conpound, and

miox & phesnachetically a6@ptablessattehdrent, afd athaiapeiRalih eafeiind effective
t he hydral azi ne conmpound is selected fromthe group

c ansiust ofiwg leabt dieditiedr agidi@asddagh@zd fRm Dinhiteieathd ZhikRire
endr al azi ne, hydral azi ne, pildral azine and

t QAffRIcA? tdieanr&Ve NOaERRGeuUt i cal | y acceptable salts
thereof, and m xtures thereof. 64) A nethod of

reducing nortality associated wi th cardi ovascul ar

60 T3E 3R&ndd o1 PR RAE ISR atQQe{EPBI{lfétH%fcggdg?g{Héng? n:%%z%tt i Qelected

the black patient a therapeutically
he fol | owm Ag: (i) at t . .
s ER o G- AR bl S bR, tsPelosiom ppenereic

havi ng a f or nul bel ow. or a pharnmaceuti call
a@g%%&&g@ntg gqyrtp%pﬂ&r%pgytoma, a%tiarrhythmics, antipla¥elet agents,

anticoagulants, antihypertensives, antilipemic agents, antidiabetics, antiinflammatory
agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin
inhibitors, diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors,
inotropic agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink

breakers, AGE formation inhibitors, and mixtures thereof.

61) The method of claim 60 wherein the at least one other cardiovascular agent is a

vasodilator,

62) The method of claim 61 wherein the vasodilator is selected from the group consisting
of isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound, and mixtures

thereof.
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(ii) at |least one hydral azi ne conpound or a
phar maceutically acceptable salt thereof; (iii) at

wo e@sns8Be of isosorbide dinitrate and/ or i sosPCDUS®06/003253
nononitrate; and (iv) optionally, one or nore

63)dMponeibisd stdlaiat 62iwherem thoky@alazine compbid ib gelédtedfrom the group
digitalis conpound, a diuretic conpound, potassium an

anghebR1sd MubRiae taRaleAAY, Whydillhdhd, @hdraBzine, hydralazine,
bet a- adrenergi ¢ bl ocker, a ‘chodl esterol reducer,” a

oG 5 B0 OB S L o SEERL

met.hod of claim 64 wherein the cardiovascul ar di sorder
i SEEEEE°% rom the group consisting of congestive
heart failure, hypertension, pul nonary hypertension,
ocardi.al. and, cerebral infarctions, atherosclerosis,
SvhBEB98 0 ssdcingpestabibs pssociated pithi cerdievaseuleri diseassin a black
post - angi opl asty restenosis, coronary artery diseases,
r @ataentcainprisiag admilistering oshablack patenvatherptutically effective
(Prinznmetal ) angina, cardiac edema, renal
I nswhhi aficadcyf thadglowihg.c edeman, hepatic edemm, stroke,
transi ent ischem c attacks, cerebrovascul ar accidents,
r €5t en@sletst 0neQidsRldonitd obh SREuRLEBRMHEbIVBI0l metabolite having a
hypertensi on, platel et adhesion, platelet aggregation,
snoot h nmuscle cell proliferation, pul nonary edens,
vascul gmaehpdibgati ons associated with the use of
medi cal devices, wounds associated with the use of
nmedi cal devi ces, pul nonary thr (mpoen‘ool ism cerebral
t hr onboenbol i sm t hronbophl ebi tifs, t nbocyt openi a
and bl eedi ng di sorders. 66)y~The of cl ai m 65,
wherei n the cardi ovascul ar 8i IS Bﬁpert ensi on.
67) The nethod of claim66, wherei ydr al azi ne
conmpound i s budral agj ne, cad ' i hydral azi ne,
endr al azi ne, hydraljazi ng, pifdral azine,otodral azi ne or
a phar ngesyt L6Al | yacceptab eof , and
m Xt ur g P

or a pharmaceutically acceptable salt thereof:

(i1) at least one hydralazine compound or a pharmaceutically acceptable salt
thereof;

(iii) at least one of isosorbide dinitrate and/or isosorbide mononitrate; and

(iv) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium
channel blocker, an angiotensin II receptor antagonist, and an endothelin

antagonist.
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68) The nethod of claim64 wherein the nebivolol is

adm ni stered in an anount of from about 1ng per day to
W@bwaos3r® ng per day. 69) A nmethod for inproviPQI/NE006/003253

rel ease in a black patient in need thereof conprising

65 ditie meshioelr dflvfnitn64t Wigeréibh AkkcapdibV @bl apdiS@iler i8Rélected from the
therapeutically effective anount of each of the

f %lrdu%VUoHQstn{g of Bh sﬁ@@hea?tnﬁﬂﬁjﬂeg?}p%ﬁ@%g@l{ Rﬁfm r}r%exétension,

gl-ucur oni dated nebi vol ol et abt

b?ﬁ}?} r‘a[all eas?e%lggﬁ f’g.;rétl %l ! nggs geﬁ%g%:% egoraglelgesgshﬁarr&%{)(;)sis,

one ydra &7
ally accept.able salt thereof; (iii)

har ma
P BEhTRg en Aftads B ARGIORIRTY FestiasianROTIeLy it Hisperes, renal

nDnonltrate and (iv) optionally, one or nore

c St stables ssishle and vasiant Reingmelap avgingi cardingedsinagrenal
digitalis conpound, a diuretic conmpound, potassium an
angutficeersy mepbrovie etlemeg, kepatjmeleimahsthike oansnt 1schemic attacks,
bet a- adrenergi ¢ bl ocker, a chol esterol reducer,

C atreblomehRn Aediddats) eds@hosisl \oARElliag BIdSH 'jbréshuré ﬁ?%ﬁﬁeﬁénsmn,
ant agoni st, and an endot helin ant agoni St .

o a0 TR
egﬁj{]a @gécﬂ cg%g Qat rzlé ert]ses %gl l drtﬁltﬁzils%gqf é% 1cag|ﬂ%v21c|:er§,e Wc%nds

fnace I'ca accep

m xt ure eof mstho of claim 70, wherein

t ﬁ%oﬂﬁﬁaﬂlg&% Esec‘bﬁiﬁ%fh PECEHyBY H}OQ%YHEYQWFE‘@HF%% cgeebral

72) A method for inproving exercise tolerance or for

i Fppwbeenebalive, duembenhldsitis, hrembacyionsnizcinddedding disarders.

need thereof conprising adm nistering to the bl ack

atient a safe and therapeutically effective anount of

662 Abhmethotied clairh 66wivherein(thy catliovemstar diserddr mdtypercansion.

of a gl ucuroni dated nebi vol ol netabolite having a

67) The method of claim 66, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine, pildralazine, todralazine or a

pharmaceutically acceptable salt thereof, and mixtures thereof.

68) The method of claim 64 wherein the nebivolol is administered in an amount of from

about 1 mg per day to about 10 mg per day.

69) A method for improving NO release in a black patient in need thereof comprising
administering to the black patient a safe and therapeutically effective amount of each
of the following:

(i) at least one diastereomer of a glucuronidated nebivolol metabolite having a

formula below:
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formul a bel ow. or a pharnmaceutically acceptable salt

thereof; (ii) at |east one hydral azi ne conpound or a
w@b@sossoeut i cal |y acceptable salt thereof; (iiPQT/H82006/003253

| east one of isosorbide dinitrate and/or isosorbide

nmononitrate; and (iv) optionally, HOne or nore

conpounds sel ected fromthe group donsi gjj ng of a

digitalis corrpound a diuretiBgogo

bet a- adrenerglc bl ocker, a chol ester ucer, a
cal ci um channel bIock@H, an angpOtensin | receptor
ant agoni st otheHin aht agoni st. &3) The
met hod of o N azf%Re conpound
i s budral g
endr al aziag, bydr alazi ne hydrochlo e~ _piLEHLal azi ne,
todral azi ne~or a~pharnmaceutically acceptaole Eal t
thereof, and m xtures thereof. 74) The nethod of claim
73, wherein the hydr al azi ne conpound is hydral azi ne
hydrochl oride. 75) A nethod of inproving NO release in
a bl ackrpahbeidcentivallg accdptudlecsalt thepeqdy | si ng

adm nistering to the black patient at |east one

di(a$5QeRPHRS h}%‘alﬁmﬁé HEHP A R b PHarReRENRANY 28RpABRI salt Ehereof:
havi ng a fornula bel ow. or a pharmaceutically

gg}gﬁ?& faeg%)teoné %%OEJ}S{QE :aﬁrgtéét@ aﬁ@g%@ﬁ@ Roglgf?iﬂtatelﬁrrﬁi per

t hera utlcall effective | east ane .ot h

c AR e o g comg oo GaRtpe B PgstHe ¥
wherei n the cardi ovascul ar a is selected fromthe
grébeifalis sawPeEndag d&frem%wgé%wﬁuw angiptepsncanrsting
nononi trate, a hydral azi ne conpound, and m xtures
t Fezpoé inhitijor,fe eta-hdmnérgic Hloaker, masaplestarol sestcery 2 calcium channel
prevention of cardiovascul ar di seases, wherein said

e] ke, @ Ao feBSindUrsceptet Atagogist,and ap ahdkﬁmnnaetntdgeatet.

one di astereoner of a

70) The method of claim 69, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine, pildralazine, todralazine or a

pharmaceutically acceptable salt thereof, and mixtures thereof.

71) The method of claim 70, wherein the hydralazine compound is hydralazine

hydrochloride.

72) A method for improving exercise tolerance or for improving the quality of life in a
black patient in need thereof comprising administering to the black patient a safe and
therapeutically effective amount of each of the following:

(i) at least one diastereomer of a glucuronidated nebivolol metabolite having a

formula below:
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gl ucur oni dat ed nebi vol ol netabolite having a fornul a

bel ow. or a pharmaceutically acceptable salt thereof,
w0 pooaesEsount of about 1ng per day to about 10PETyURI®NG6/003253

day, and a safe and therapeutically effective anount

of at | east oneother cardiovascul 8D agent sel ected

fromthe group consisting of isosonbidegdjnitrate,

i sosor bi de nononitrate, a hydiala onpound, and

m xtures thereof. 78) A nethod f rovioig exercise

tol erance or for inproving the qualit life in a

bl ack patient in needothereof mpri%i ng Wwdmi ni st ering

to the black patient: (|) fat st ane dlé%tereoner of

One Nyetal q g a fornula

bel ow. or : t her eof
in an anptgf ol about 1ng to abou gy pek_day; (ii)
a safe fand therapeutically effecti v& anoint of at
| east one cardiovascul ar agent; and (iii) optionally,
a safe and therapeutically effective anount of one or
nore conpounds sel ected fromthe group consisting of a
di gi t abt 8 phadaoeutitallpactcptableiselt Gpg@und, potassium an
angi ot ensi n-converting enzyne inhibitor, a

b &t Pt REhEEYR 1 dfal A RC R poudd QPQbEa?{rﬁE&itlcﬁlW%@ﬁtabl@ salt thereof;

cal ci um channel bl ocker, an angi otensin receptor

ﬁgnﬁggl%s? tonT: epgoé}gblaﬁ gﬂfltpﬁé {1%5/&% %Hé&bn?rg?ratzhﬁd

arm erern |ovascu ar agent is

sel ron1the i.n CE i nhi
A S e i S Ref B8 bRl gnahSgonp SrBis e St o

%ent for pheochronpcytoma, antiarrhythmcs,

gitafis pompqund ga divseticSompepit PPRATEMad B eisiEpYIVeRINg

antilipemc agents, antidiabetics, antiinflanmmatory
agemmes, inbiter, @rhetshadvensireib blyckes s cha@gstero] redinsirt aeadcium channel
COX-2 inhibitors, direct thronmbin inhibitors,
dblockern ars an@'amdmtiﬂn dl recept@@atgonisia aidgoeidetielin HiviagétstA
reductase inhibitors, inotropic

73) The method of claim 72, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine hydrochloride, pildralazine,

todralazine or a pharmaceutically acceptable salt thereof, and mixtures thereof.

74) The method of claim 73, wherein the hydralazine compound is hydralazine

hydrochloride.

75) A method of improving NO release in a black patient in need thereof comprising
administering to the black patient at least one diastereomer of a glucuronidated

nebivolol metabolite having a formula below:
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agents, rennin inhibitors, vasodilators, vasopressors,
AGE crosslink breakers, AGE formation inhibitors, and
WOrR006/08380 t her eof . ‘ PCT/US2006/003253

HO

OH
HO

OH

O
O

OH

or a pharmaceutically acceptable salt thereof, in an amount of about 1 mg per day to
about 10 mg per day, and a safe and therapeutically effective amount of at least one

other cardiovascular agent.

76) The method of claim 75 wherein the cardiovascular agent is selected from the group
consisting of isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound,

and mixtures thereof,

77) A method for the treatment and/or prevention of cardiovascular diseases, wherein said
method comprises administering to a patient at least one diastereomer of a

glucuronidated nebivolol metabolite having a formula below:

HO

OH
HO

OH

OH o) O

or a pharmaceutically acceptable salt thereof, in an amount of about 1 mg per day to

about 10 mg per day, and a safe and therapeutically effective amount of at least one
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other cardiovascular agent selected from the group consisting of isosorbide dinitrate,

isosorbide mononitrate, a hydralazine compound, and mixtures thereof.

78) A method for improving exercise tolerance or for improving the quality of life in a black
patient in need thereof comprising administering to the black patient:
(i) at least one diastereomer of a glucuronidated nebivolol metabolite having a formula

below:

HO

OH
HO

OH

O
O]

OH

or a pharmaceutically acceptable salt thereof, in an amount of about 1 mg to about 10
mg per day;

(ii) a safe and therapeutically effective amount of at least one cardiovascular agent;
and

(iii) optionally, a safe and therapeutically effective amount of one or more compounds
selected from the group consisting of a digitalis compound, a diuretic compound,
potassium, an angiotensin-converting enzyme inhibitor, a beta-adrenergic blocker, a
cholesterol reducer, a calcium channel blocker, an angiotensin II receptor antagonist,

and an endothelin antagonist.

79) The method of claim 78 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents

for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,
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antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, AGE

formation inhibitors, and mixtures thereof.
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