GLUCURONI DATED NEBI VOLOL METABOLI TES This application clains
priority under 35 USC 119 to U. S. Provisional Application No.

60/ 648,552, filed January 31, 2005 and to U. S. Provisional
Application No, 60/755,755, filed January 3, 2006. FIELD OF THE
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properties that nmay be beneficial in treating a variety of diseases,
such as cardi ovascul ar di seases, which could include hypertension,
at heroscl erosi s, and congestive heart failure, In particular,
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[ 0002] The nornmal production of endothelial nitric oxide is inportant
for mai ntenance of vascul ar function. Increasing endothelial NO

rel ease results in a reduction in snmooth nuscle cell contractility
and decreased vascul ar resi SIEAR OF UHBIVEREEN i ons of hypertension
and hyperlipidem a, however, endothelial dysfunction produces a
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beneficial in freating a variety of diseases, such as cardiovascular diseases,
which could include hypertension, atherosclérosis, and congestive heart
failure, In paﬁicular, nebivolol and its key metabolites have effects on NO
metabolism, independent of B;-selective interactions 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
gluguronidated 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

[0002] 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)



i ncreased vasoconstriction and vasospasm 2) greater nonocyte and LDL
infiltration; 3) proliferation of vascular snooth cells; 4) increased
oxi dative stress; and 5) increased platel et aggregation. Substances
that restore endothelial function and NO netabolism nay have benefit
in the treatment inéressedivasesonstriotivn mekvastspasnyiZ} gredier sonoaytd and LD
coronary artery disease and heart failure. SUMVARY OF THE | NVENTI ON
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human endot helial cell preparations in a concentration dependent
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This invention provides glucuroni dated nebivol ol netabolites and
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adm ni stering at t one gl ucuroni dated netabolite of nebivol ol
that is capable 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 K ' . The effects of

nebi vol ol and netabolites %‘m\’h%%m% human endot hel i al

cells following acute treatnent (50 AM treatnent).

[0003] Glucuronidated nebivolol metabolites increase NO release from human
endothelial cell preparations in a concentration dependent fashion following
acute and also possibly chronic adminisiration. This invention provides
glucuronidated nebivolo] metabolites and compositions comprising nebivolol
and/or at least 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:

[0004) FIGURE 1: The effects of nebivolol and metabolites on peak NO release from

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



nebi vol ol netabolites. [0006] FI GUR 3: Conparison of the effects of
acute treatnment with nebivolol and its netabolites on NO rel ease from
human endothelial cells (500 nM in a dose-dependency rel ationship.
[ 0007] FI GURE 4: Shows the amount of NO rel eased as neasured foll ow ng

acut e di@MS} r eat NEIGURHE2:0SRIVs thé cdrickB@on-sopaisefblibowiny dbbhietteatrepemith
bars) and Bl ack Anmerican (solid bars) donors. The anobunt of NO

rel eased was neasnebdldl aletaboliteg acute drug treatment (1.0 M of HUVEC
i solated fromWite (open bars) and Bl ack American (solid bars)
donors. The drugs used in this study were nebivol ol, d-nebivolol,

/ - nebi v{0006] and fRIGURE BrGosakiest i\l s of ottdisathéd ethi deBiS olef and
nebi vol ol . Values are nean S.D. (n=5). [0008]FIGURE 5: Is the

sy?t Belt i c schene ifsafiethbtitdIoBRAD dld-00Hoth hiagn BlddHliANEAA8E niG R ¥ 0! ol
netabol i1 tes

dose-dependency relationship.

[0007  FIGURE 4: Shows the amount of NO released as measured following acute
drug treatment (1.0 pM) of HUVECs isolated from White (open bars) and
Black American (solid bars) donors. The amount of NO released was
measured following acute drug treatment (1.0 uM) of HUVEC isolated from
White (open bars) and Black American (solid bars) donors. The drugs used in
this study were nebivolol, d;nebivolol, I-nebivolol and four stereoselective

glucuronide metabolites of nebivolol. Values are mean + S.D. (n=5),

[0008] FIGURE 3: 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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON Defi niti ons [0009] For

conveni ence, before further description of the present invention,
certain terms enployed in the specification, exanples and appended
clainms are collected here. These definitions should be read in |ight
of the remmi nder @herwiss, al techniel anl siedtifictemusstsedbereia haye the parisson of

skill in the art. Unless defined otherwi se, all technical and
scientific terns ms&ﬁhg‘arcemmm/tﬁldh’@teoébjﬁEpmuﬂwd eI tert,
understood by a person of ordinary skill in the art. [0010) The term

" nebi VOL o[t ab “I{éﬁiv‘dﬂ: e?a‘bl)llng"’ﬁglht?és Qg ogs_?élg HEATRLS ehor e

gl ucur oni d ne |vo ol, "as'’s
glucuronidated nebivolol, as shown in Appendix 1.

[0011] The articles “a” and “an” are used herein to refer to one or to more than one
(i.e., to at least one) of the grammatical object of the arﬁcle. By way of

example, “an element” means one element or more than one element.

[0012] "About the same time" means that within about thirty minutes of administering
one compound (nebivolol) to the patient, the other active compound(s) is/are
administered to the patient. "About the same time" also includes simultaneous

administration of the compounds.

[0013] The phrase “angiotensin converting enzyme inhibitor” or “ACE itthibitor” as
used herein refers to a compound that inhibits any enzyme from converting
angiotensin to any other form. ACE inhibitors are effective antihypertensivé
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, enalaprilat_, 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,

[oo14] 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
4



[0011] The articles "a" and "an" are used herein to refer to one or to
nore than one (i.e., to at |east one) of the grammtical object of
the article. By way of exanple, "an elenent” neans one el enent or
nore than one elenment. [0012] "About the sane tinme" neans that within
about thirty nm nuefistiof astihypartensios hgwtsdiiaﬁhmmp@ty’lﬁvéfalﬂbbidebﬁéc}ﬁfoﬁld. he
patient, the other active conpound(s) is/are adm nistered to the
patient. "About t1geismeEhahishEf atiohds reliidduit @ sSlebfidlel MRS the
adm ni stration of the conmpounds. [0013] The phrase "angi otensin
converting enzyneyisgEinict anddldostéebnetRbeid iects 3F i REnIE G ith BT S
to a conmpound that inhibits any enzyme from convertihg angiotensin'to
any other form | i Y | ' agent s
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that conpetitively I n con enzynes an revent
t he conversion of j, ot Eg:B Lot gRsi n. E. n-limdting, .
exanpl es of ACE i‘r’fﬁl [ 'o@glsejf n Eg‘?§§?é‘%§€$‘?‘#"}Sl%éﬁggﬂ'ﬂﬂfﬁa?mﬁé%%g?% ,
ceronapril, cilazapril, delaprjl, | april, enalaprilat, fosinopril,
i mi dapril, lisino qwﬁw&wﬁ@%m@@a%i |, ramoprilat, ramopril,
spirapril, tenocapril, and trandolapril. Qher ACE inhibitors may be
i dentifi sing standard assayi.ng techniques 'nmown to one of

or di nar ﬁ@d‘ TR Ssho %n.taqoe@hf %&%&%@@nﬁ gfers tn eepmpound thathindsiter
antagoni st" or "ARB" refers to a conpound that binds to_a receptor
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unl ess another receptor ligand is present. ARBs are
receptor ligand is present,

[0016] The term “bioavailable” is art-recognized and refers to a form of the subject
invention that allows for it, or a portion of the amount administered, to be
absorbed by, incorporated to, or otherwise physiologically available to a

subject or patient to whom it is administered.

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

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” refersto 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



effective anti hypertensive agents that have a very favorabl e side
effect profile. Their nmechanismof action is related to the selective
bl ocki ng of the vasoconstrictor and al dosterone-secreting effects of
angi otensin. Non-limting exanpl es of ARBs include candesartan,
eprosartan, irbesBumex) abdisosemile (hasik)vatssmide {DemsdeRpy (3NRBassioyy be

I dentified using standard assayi ng techni ques known to one of
ordinary skill i nsgahieg diuretich (AdGdidHenileidnidirgomidstismiefene
art-recogni zed and refer i to a conpound that binds to a receptor
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receptor ligand is present. [0016] The term "bi oavai | abl
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Carribean). (Inderal), propranolol long acting (Inderal LA) and timolol (Blocadren)); (6)
beta blockers with intrinsic sympathomimetic activity (including acebutolol
(Sectral), penbutolol (Levatol) and pindolol); (7) combined alpha and beta
blockers (including carvedilol (Coreg) and labetalol (Normodyne, Trandate));
(8) ACE inhibitors (including benazepril (Lotensin), captopril (Capoteﬁ),
enalapril (Vasotec), fosinopril (Monopril), lisinopril (Prinivil, Zestril),
moexipril (Univasc), perindopril {Aceon), quinapril (Accupril), ramipril
(Altace) and trandolapril (Mavik)); (9) angiotensin II antagonists {candesartan
(Atacand), eprosartan (Teveten), irtbesartan (Avapro), losartan (Cozaar),
olmesartan (Benicar), (Micardis) and valsartan (Dié)van); (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



[0018] "Therapeutical |y effective amount” refers to the anount of the
conpound and/or conposition that is effective to achieve its intended
pur pose. [0019] The phrase "cardi ovascul ar agent"” or "cardi ovascul ar
drug" refers to a therapeutic conpound that is useful for treating or
preventing a car dithenentrhliy acting darge (indlisding ¢lonitdine (Catymes)) cdenidifie patch
sui t abl e conmpounds include (1) thia.zide diuretics (including

chl or ot hi azi de ( D{Cataprds-TTSH, ﬁkﬂﬂ?ﬂbbﬂ@ﬂ@mdﬁ){fbb&?fﬂep&ﬂtéﬂhﬁﬁﬂ@i((l@

pol yt hi azi de (Renese), indapanm de (Lozol) and mnetol azone (MKkrox,

Zaroxol yn)); (2) u@wvaﬁoaﬂﬁéﬂsqmeﬂmghyu)im_&ané)spfﬁés%ﬁﬁéj%ndh%&bmﬂ) and

furosem de (Lasix), torsem de (Demadex)); (3) 'potasSium sparing

di uretics (includimgidd tlg?mde%@ﬁ?ﬂglg?d@%ﬁ%g&(ﬁreni um);

(4) al dosterone receptor bl ockers pra) and

spi ronol act one ( : . (d W] I
(Tenor i . bt axal A i elept BELALRIRRIES S IR BLEE L)
(Lopressor), neto ol extended | ease (Toprol _XL) . .nadol ol

( Cor gar d) , proprag‘gﬂ&ﬁ 4‘&‘%‘88‘3‘%?&3“,"{“3}“5 F%?ﬁ%ir@&y‘%(?%m)g@ﬂ » (1 nder al
LA) and tinolol (Bl ocagdre ; beta bl ockers with intrinsjc
synpat homi rneti c S%?‘?W%ﬁ%?’ﬂ@&’ "H’E-EB’B][fBﬂﬁqte@ edhlogpihiaziden byt ol of
(Levatol) and pindalol): (7). conbined al pha _and beta bl ockers

(i ncl udi ng car vedlisiaeprildsereghlomiiindermoeipni HWwdweblawthiazidarndt e) ) :
(8) ACE inhibitors (including benazepril us&quaotensi n), captopril
(Capot en), enal Et gipdprilfumdrocldotpthiszids} G151 ARBsang dbwetics ipclbding nopri |
(Prinivil, Zestril), noexipril (Univasc), perindopril (Aceon),

qui napri | (Accupr cdnd¢sartameipexetil/hydtachlomyhiamde, eprasatkah aesylate/( Mavi k) ) ;
(9) angiotensin |l antagonists (candesartan (Atacand), eprosartan

(Tevet en), irbesahydschiodwhipeily, irbesatnt Bdrdchlorakitgide, dsaR&agdtREium/
(Benicar), (Mcardis) and val sartan (D ovan); (10) cal ci um channel

bl ockers- non-di hygliredhidrbBisaRiz, eindsdtaflierodhlbioiazAae, oxbLaded rel ease
(Cardizem CD, Dilacor XR, Tiazac), diltiazem extended rel ease

Car di LA A . oy i)
Vorapar 1 1oy acr etioolBRe, Aot Iasg s dndites (AARMAE) o,

Co HS, Verel : .Cl .

i Py opyr i di nes. BT orRidyrE ST AR AR itk R hfeg g etoprolo
Plendil), isradipi irc.CR), njcardipine .sustained. rel
(e s o1 B S B B 0

ni sol di pi ne (Sulay)); ., a rbl ockers (including doxazosin

(Car durg), pr azosL%&?ﬁ%P%@é% 3)1‘&?“?’5%’3@?8@5#”5?@4 a‘l%-}'?}‘)’?m?@%{‘gcentral
al pha2-agoni sts and_ other centrally acting drugs (including

cl oni di ne ( Cat apr Bstyldepa/dydiosklofpsiiieaide; waeraine/shlomtidyzidasndagicerins

(Al donet), reserpine, and guanfacine); (14) direct vasodilators

(i ncl udi ng hydr al hydrechlqpibragiie); (29 divaetis and diwxetigi(amilorddei HEN) ; ( 15)

ACEl s and CCBs (i ncluding am odi pi ne/ benazepril hydrochl oride,
enal apri| nal eat ehydrbchdtirpihieeidanspironaamdtmietipdrdchloesthiazide bid trigth@yene/

hydrochlorothiazide.

[0020] 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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ACEl s and diuretics (including benazepril/hydrochl orothiazide,
captopril/ hydrochl orot hi azi de, enal april mal eat e/ hydrochl or ot hi azi de,
| i si nopril/hydrochl orothiazide, noexipril Ha/hydrochl orothiazi de and
qui napri |l / hydrochl orot hi azi de; (17) ARBs and diuretics (including
candesartan ci | exust-mgigpiastytiestenasishéaaariageartespdissmses; mnalfeiture, atable,

hydr ochl or ot hi azi de, irbesartan/ hydrochl orothi azi de, |osartan

pot assi un’ hydr ochistabletahd aarizte (Prinemetal) angina cartiied edeid, esnal g ticiey,

val sartan/ hydrochl orot hi azi de; (18) beta bl ockers and diuretics

(i ncludi ng at enol mephkit eddritg hépddo edentt, sterfkeatAakiehtUsohEmicattacks,

hydr ochl or ot hi azi de, nmetoprolol tartrate/ hydrochl orothiazide,

nadol ol / bendr of | WeRibadiaiailaa BetiddntshAkRhosiBbRtbRihg BIH RrkRE 1 hi azi de;
(19) centrally acting drug and diuretic (includrng methyl dopa/

hydr ochl or ot hi azi r.pi VAN r ar=Y
vl ochl or ot hi az T HEF TGy PRt AR-A6E R bt e Rty REIR ARl
hydr ochl or ot hi azi de. Lr | [ _hydroch] or ot hi azi de and .
trianterene/ hydrﬁg%%%ﬁé?’%%wp‘%ﬁﬁﬁﬁ8&?"81%%@%%@5&?5&81&?8 “Btp
di sorder refers tp any .cardi oyascul ar di sease or di sorder known in
the art, includi ntg? Lﬂfn'f?g’tca']og"l’ﬁc?%d to, wherein the cardiovascul ar
di sease is selected fromthe group consisting of congestive heart
failure 2 ertengi on, pul ponary, hypertensi on, ocardial and _,
cer ebr al9%H ar ct in]g}%‘?mht"ﬂ yepp rrBéfsst? o PRIRORG SHETTE 2ctiveageRizwhich
i schem c heart disease,, post-angjoplasty restengsis, coronary artery
di seases, renal fa&® mlel,steﬁda?érfésgglng%ﬁh@wmedfqr&ﬁ@mmlmwhﬁ gal )
angi na, cardiac edemmn, renal insufficiency, nephrotic edema, hepatic
edemn, stroke, traghye agentsiaschamsinglenhaaadesuticekprensrasionyeonat differant timent s,
restenosis, controlling blood pressure in hypertension, platelet
adhesi on, pl at el dforaggmplganieapent svadntihistengd ¢d the eulljdct pefotei theothen).on,
pul nonary edema, and vascul ar conplications associated with the use
of medi cal devi ces.

[0022] The terms “drug,” “pharmaceutically active agent,” “bioactive agent,”

“therapeutic agent,” and “active agent” may be used interchangeably and refer
to a substance, such as a chemical compound or complex, that hasa
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.



[ 0021] The term "conbi nation” refers to two or nore different active
agents which are adm nistered at roughly about the same tine (for
exanpl e, where the.active agents are in a single pharnmaceuti cal
preparat i 023%1 or at different tinmes (for exanple, one agent is

adm ni sti8923¢ t o t Fee pluagedeffodbive emeunthesfans toghgt AmpOH2F | Fhisstanes thist
"drug," "pharmaceutically active agent," "bioactive agent,"”

"t her apeut i ¢ agenprofiuces sorieddsiredloas] @nsystenmy effiet stsadasonibis benafigaib! v
and refer to a substance, such as a chem cal conpound or conpl ex,
that has a measurmbibeppiizasit icim treatyet, Ol tegifeativeaiionst o feficH MBstiRe Will
such as a therapeutic effect in treatnent of a di sease or disorder,
when adni ni st er edvdry dasengihf 86éd ﬂlx@mmuﬂid-didéuéetdaﬁdiﬁoﬂ\’?éﬁg& Cthe€l MB
are used, or when a particular active agent is specifically

identified by nangeight 4@80L800f e sﬂbﬁech?he"s@%ﬁf&ﬂﬁggfss% F(fdﬂgcgm,r 6 hfaflfidr 0N

is intended to include thé active”agent per” se,

Pher oot - or - compo MRS, 2R e TRE G GRk P B} bt piBhg oF
without limtation,. salsﬁc@;ainﬁ&a%gaceuti cally acceptable salts,
o]

N- oxi des, prodr ug%r,dmﬁgt lites, isoners, fragnents, anal ogs,
sol vates hydrates, radioisotopes, etc. [0023] The phrase "effective

. anount " fers to.tha und of a substance that ,produces so ,
desired [ﬁ@égl or %@P@ﬁﬁ%g&%@fma{éﬁsp %’&P&HF‘& tﬂfé‘g Hwipiksqﬁaw%
applicable to any treatnent. The effectiye anount of such, substance
will vary depend;RT9oaFs samied out by, the endathgligm de pagkicelan, rodpeioniol pitde
treated, the weight and age of the subject, the severity of the
di sease condi t i oroxidevsgsrdiesrcaf causeldmaybe evednatedrbyasngh e dorl exkwplenhi ch
can readily be determ ned by one of ordinary skill in the art.
[ 0024] " Endot hel i ainvahjreftechoigues; suches dosexampieheoromppaneegreabiiiytty of in
any physi ol ogi cal

acetylcholine or methacholine, and the like, or by noninvasive techniques,

such as, for example, blood flow measurements, brachial artery flow dilation
using cuff occlusion of the arm gbove 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.

4

[0025] The phrase “endothelial nitric oxide synthase” or “eNOS” refers t0 enzymes
that produce nifric oxide.
[0026] The phrase “nebivolo] composition” refers to a composition comprising

nebivolol and the two are used interchangeably. Nebivolol is a mixture of d
and / isomers of o,0’-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-
benzopyran-2-methanol]. The composition may include at least one other

9



processes carried out by the endothelium in particular, production
of nitric oxide regardless of cause. It may be eval uated by, such as,
for exanple, invasiyve techniques, such as, for exanple, coronary
artery reactivity to acetylcholine or nethacholine, and the |ike, or
by noni nvasi ve t ecittiofusRalar Sisflorableasdt Ohe ShaaRRetticalty RQpkh18 Warrier or
measurenents, brachial artery flow dilation using cuff”occlusion of

t he arm above or Bghow the el bow, brachial artery ultrasonography,

i magi ng techni ques, neasurenent of circul ating bi omarkers, such as,
asynmet r i met hyl argi ni he (ADVA), and fhe Iike. For the |latter
rreasurer;gﬁﬁﬁt he endd %FP%@E@BB ACePf Sﬂé“%}li‘%\"’t"@ffc‘éﬂq‘@ﬁia%reﬁﬁ’fHO be
| ower in patients_diagnosed with an endothelial dysfunction.

[ 0025] The phrase ®&A& B‘ll‘f%f?%'mﬁicstlﬂ?r@alﬁﬂfﬂjeﬁfgw additign salbqels" refers
to enzynes that produce nitric oxide. [0026] The phrase "nebivol ol
conposi tion" ref eﬁ@nmnés,whaﬂ@gfqrmm[hphqsem:gain@dmmmsitmdofﬂne t Wo
are used interchangeably. Nebivolol is a mxture of d and 1 isoners
of present invention.

a, a' a[ i m nobi snet hyl ene] bi s[ 6-fl uor o- 3, 4-di hydr o- 2H-| benzopyr an- 2- et
hanol]. The conposition may include at |east one other

cardi ovd8@as] ar ag®he teon “phiarinesticatip ecqehiablovareiotiis art-rocogrd gediping bdfers to
carrier or both. [0027] The term "pharmaceutically acceptable salts”
"is art-recogni zeda phamacdubtdlytadceptable material, composition or vehicle, such as a

liquid or solid fillet, diluent, excipient, solvent or encapsulating material,
involved in carrying or transporting any subject composition or component
thereof from one organ, or portion of the body, to anothet organ, or portion of
the body. Each carrier must be acceptable in the sense of being compatible
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



the relatively non-toxic, inorganic and organic acid addition salts
of conpounds, including, for exanple, those contained in conpositions
of the present invention. [0028] The term "pharnaceutically acceptable
carrier" is art-recognized and refers to a

phar maceut i cal | y- sodutizpt 3Idextoast ér watkr, arcidnifonthileatixet (103 bhell sboohsly @) as
a. liquid or solid filler, diluent, excipient, solvent or

encapsul ati ng rratﬂfoispﬁateﬂuﬁéﬁbamnh;ranam? YihesndLtokicR0HPATHIE MYstAlt¥s

subj ect conposition or conponent thereof from one organ, or portion
of the body, to agsibRi if pERMHacicd MrihRRoRf the body. Each carrier
must be acceptable in the sense of being conpatible with the subject
conposition and its conponents and not injurious to the patient. Sone
exanpl eg00b] Mal er iFalign ko BimAE kferily BIABRIERC BSH drolab ARGARE B ©
exci pients 1nclude: (1) sugars, su as Yactose, gl Ucose and sucrose;
(2) starches, suc; nd potato starch; (3) cellul ose,
and its derivati&gggagﬁgﬂagghg%%?ﬁﬁ1carboxynethyl cel I ul ose, ethyl
ceIIquie ﬁpd cel | ul ose acet at e; (4) powdered tragaganth;@ﬁ?).nalt;
(6) gel PR (7) '(Quakity qfdife" aclersse ent oy maseiofie paysandabilits ta welk, dimbd
suppository waxes; (9) oils, such as peanut oil, cottonseed oil,

saf fl ower oil, seHarfedotrandg|workamwiud the bouse,qatticipatt io ogdestionad attivit{es,)
gl ycols, such as propyl ene glycol; (11) polyols, such as glycerin,
sorbi tol, mannit cindéamdotreyyisthnektatueng thedey, and/dPthe ebdertesof skeegihg as

ethyl oleate and ethyl laurate; (13) agar; (14) buffering agents,
such as magnesi urprblyleihoxi shortadss ofbreath.num hydr oxi de; (15) al ginic
acid; (16) pyrogen-free water; (17) isotonic saline; (18) IV fluids,
including but not limted to Ringer's solution, 5% dextrose in

wat er, §031hal f rifHertedm Sabphyticti€ 1@y thetpyiticatrestineht is frBdcopiiasdniat e

buf fer solutions; and (21) other non-toxic conpatibl e substances

enpl oyed in phar nefpitsa8minidtafifiHorhd RidBof dnf GLRbrd i itheblect @hpbatidR.
animals, preferably mammal s, nost preferably humans, and includes

mal es and femal ese it[iQﬁq}@]ﬁéQf@'r%on toUfindchi Ranife@hiEdtorife @Rfnfh HRfiforC! 2
person's ability to walk, cli
(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).

[0032] 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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stairs, do errands, work around the house, participate in
recreational activities, and/or not requiring rest during the day,
and/ or the absence of sleeping probl ens or shortness of breath.
[0031] The term "prophylactic" or "therapeutic" treatnent is
art-recdd@@dzed anl wilkbesdargoadintimdstitationSor {‘abstitetef wsth” afchrdesther
nore of the subject conpositions. If it is admnistered prior to
clinical manifestmtplivit pedvisolthatisnskesnbstitition ixih taccdedapes with petnfigaisalente
ot her unwanted state of the host aninmal) then the treatnent is

prophyl actic, i. eofthé substitatedaioin iddahdieubbtitaghiand thaty ehialivtion tdiGlts in a
unwant ed condition, whereas if adm nistered after manifestati on of

the unwanted con détﬁﬁlé’ Bemﬁcﬁﬁdté ? A RER oek RotlsPSHitARBUILY ﬁnc(ei'%oetransfohnétﬁg

i ntended to di m nish, aneliora e or nmaintain the existihg unwante

cond| tion or si de% fagﬁ, 2@1 §?cbz g’ Dher reaction.
“structure-activity relation -recogni zed and
refers to the way in which alterlng t he nol ecul ar structure of a drug

or ot hefpgy@frpoun 8 § : nme,
uch ei o ALY o7 oTRURER b iinlch @tﬂﬁs%ﬁﬁmﬂtﬁ?tféﬁéﬁfﬁfvﬁm%@@
under st ood t hat | tut on" or "subst i ncl udes the
ol & pr ovi S0 ?%atism TEREAE A )
permtted valence the s tituted atom and_the sti uent
that the substituld 6‘#“‘?‘5% uﬁéepqyc]téc@qdz%p @'@ﬂ%ﬁ%‘f“@ 0{1

not spontaneously undergo transformation such as by rearrangerrent
cyclization, elinidieteserycln, etpmptie apdrppprogatic substituents of organic

compounds, Illustrative substituents include, for example, those described
herein above, The permissible substituents may be one or more and the same
or different for appropriate organic compounds. For purposes of this
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.

[0035] The term “synthetic” is art-recognized and refers to production by in vitro
chemical or enzymatic synthesis,

[0036} The phrase “therapeutic effect” is art-recognized and refers to a local or

systemic effect in animals, particularly mammaels, 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 enhancerent of desirable physical or mental

12



[ 0034] The term "substituted” is also contenplated to include all
per m ssi bl e substituents of organic conpounds. In abroad aspect, the
perm ssible sub stituents include acyclic and cyclic, branched and
unbranched, carbo cyclic and heterocyclic, aronmatic and nonaronatic
substituents of dJlysaPBentaRdeuennditions ingsenizmal ordienas The plweses i ncl ude,
for exanple, those described herein above. The perm ssible
substituents may ‘lherapsuticllyefietivantonit? meansdhat emdinitiof senhta sibstance that
appropriate organi c conmpounds. For purposes of this invention, the

het er oat ons such peduset sonmaiesinelotwhuesystpaicadieat 4 ubasoratiertesefamdi or
any perm ssible substituents of organic conmpounds descri bed herein

whi ch satisfy thaati@bmplicsise pfany heathrhic Tha tirfpeutidailF efftioN imomt bBsudpt
intended to be Iimted in any manner by the perm ssible substituents

of organic corrpcuwslamcw@@ﬂ:}faepé_na{n@uﬁwmbEm)ﬁéc@andésaagécoh&ﬁeﬂeaﬁgd_
and refers to production by in vitro chemcal or enzymatic synthesis.

00301 The phr ase chRARoGilehaldeBb the bibid ind RFORDLRE RPRC LELAI, 1

a local or systemc efrect 1 n ani S, particu re

particularly hu A r lL.agqi [ bst.anGe.
The termthus rrenﬁémg%g §ﬁ%§%ﬁ%€§@ﬁ@ﬁ%&%&v@ﬁmﬁ%¥% ﬂyﬁgﬁﬁfﬁéﬁ%ys_,
cure, mtigation, trgat ment .Egt{lev ntion of disease or in the
enhancenent of dé¥fP ﬁd@aﬁhﬁ 8t nent al

[0037} The term “treating” is art~recognized and refers to curing as well as

ameliorating at least one symptom of any condition or disease,

[0038] The parent nebivolol compound and its glucuronidated metabolites can be
synthesized by one skilled in the art following the methods desctibed in, for
example, U.S. Pat. Nos. 4,654,362, 5,759,580, 6,075,046, 6,545,040 and in EP
0 145 067, EP 0 334 429, and in WO 95/22325 and WO 96/19987; Van
Lommen et al,, . 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.

[0039] 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 fransformations 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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devel opment and/or conditions in an animal or human. The phrase
"therapeutically-effective amount” neans that anount of such a
substance that produces sone desired |local or systemc effect at a
reasonabl e benefit/risk ratio applicable to any treatnent The

t herapeutical | y etieeiidt ey therondat ofafmthaticstepy) pedtatiag givups reyaired, and
dependi ng upon the subject and di sease condition being treated, the

wei ght and age ofdeplotectistbedd@itions, [Sabsiueaisioh hedftartifiematesAaaRy 6ondi ti on,
t he manner of administration and the |ike, which can readily be

determined by ongn@npatiste Qﬁﬂa)éoﬁlléioﬂh]gE&cﬁ&ﬁo%ﬁpﬁ@@%%&é?%r%{&fﬁe

"treating"” is art-recognized and refers to curing

aneliorating at | : fu L ] . i :
[0038] The par ent "ot s ararKE BhOMelht Aedh bl bRk bt with
met abol ites can hesi bv..one skilled in the.art, .0l ow ng
t he net hods desc rqﬁ%%é&foﬁ é?‘ﬁﬁgné‘iﬁﬂgf’ ge,aa‘@ @P‘Z’iﬁﬁétf’ oﬁﬁ)gqﬁl%i,[%%hﬁ %%e

5, 759, 580, 6,075, 046 545, 040 and in EP 0 145 067, EP (% 334 429,
and in WO 95/ 2232%° 9} YEEProteqing SIS Fngtn i the axf forppofatting
Bel g., 45(6): 355-360 (1990); Chandrasekhar, S. et al.,, Tetrahedron,
56(34): 6339- 6344hipbeygFcohal groyos sering kndssirable reafiongiprigm synibetia A

, 7129: 341-354 (1996); the disclosure of each of which are

i ncor por at ed by rpedesdurnend menesuch protecting groups dre knopm, £.g0 ToHTHeene and
gl ucuroni dated netabolites nmay al so be prepared by the synthetic
procedur es found A. &. M.JVets, BoteRivecirounssn rganisdyhibesis dohimWaley &cfons,
appropriate to the reagents, and materials used are suitable for the
transformations DewHorkf (12990 ewhich Is incorporatiel it «hoth itentireey. ski |l | ed in
the art of organic synthesis that the functionality present in the
nol ecul e nust be consistent with the chem cal transformation '

proposefiddihi s wiThe gheuroaiiatd nsabolites k8 ibhsé propertigyemd] cdayegubrgly, they

may be converted to their therapeutically active non-toxic acid addition salt
forms by treatment with appropriate acids, such as, for example, inorganic
acids, such as hydrohalic acid, e.g. hydrochloric, hydrobromic and the like,
and sulfuric acid, nitric acid, phosphoric acid and the like; or @rgagib acids,
such aé, for éxample, acetic, propanoic, hydroxyacetic, 2-hydrbxypropanoic,
2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic,
(B)-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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scientist as to the order of synthetic steps, protecting groups
requi red, and deprotection conditions. Substituents on the starting
materials may be inconpatible with sonme of the reaction conditions
required in sonme of the nethods described, but alternative nethods
and substituents conpatible with the reaction conditions wll be
readi | y appaGlntrohidated®ebivblol Bitabstitthe art. The use of sul fur and

" oxygen protecting groups is known in the art for protecting thiol and

al cohol [opagups ag@uBsbnidARASE 4 ?e_tﬂ:ﬁa}ftﬁa%é RS udliFds RImBkeSY RnBBIbHE
. procedure and many such protecting groups are known, e.g., T. H

G eene and P. G : A kD i esi s,
John Wley & Sonﬁlﬁgﬁ@%?ﬁ%%n}&%vﬁ gﬁﬂ?g@ﬁ%gg@?%%%rei nin

its entirety. [O j i e.hasi c
properties and, 2@%@3@%@@%@%@%@@“@?@%%&3&?@%9%4‘&%10 Step.

t herapeutically agtive ngn-toxic acid.addition,salt fqorns by,,
Lreat hent with apRemdes SR8 206 thstances o Eupidafon moducss ABSTY o
aci ds, such as hydrohalj c, ?i d,, e.g., hydrochloric, hydrobronc and
the like, and sul %‘E‘FBGO]QQ"%J%FPW siecigs | fpch gxamapesdncl %ﬁl@r‘ﬂg&f@%@f
|ike; or organic acids, such as, for exanple, acetic, propanoic,
hydr oxyacetic, 2-°astimibeyperpbianandoretimidsy dlshivelohsluenroridesald it this rare
propanedi oi ¢, butanedi oic, (Z)-2-butenedioic, (E)-2-butenedioic,

2- hydr oxybut anediimitance ¥heregihieyrbnitatitnidoes sotippdduce @ inactive or toxic

hydr oxy- 1, 2, 3- propane-tri carboxylic, nethanesul fonic, ethanesulfonic,
benzenesul foni c, sdbsteichyThenebioid glubwonides ofied présexibinesitibh aicapable-of
hydr oxybenzoi ¢, 4-am no-2- hydroxybenzoic and the |ike acids.

Conversely, the gélkisifgMNOiRaNmMEa@IHIRAL Rin EydotheRdtcaly) tRipiréd ] -3 it
into the free base form d ucuroni dated Nebi vol ol Metabolites

[00411G ucur oni dgkhi9Blol SlusuBBEWR edtaaln +&s ARGt Wkl 88dd iske a

xenobi otic noiety nore hydrophilic and nore easily elimnated Trom

the body. Typi Ca'rl:ﬁéase@.' Nes60 Shide @et&ﬂoﬁikését%%%é%ﬁt RBHCBS 22
he nly a ere

detoxification step. re are o ew | nstances

gl ucuroni dati on pr. 0Sl.ti phar al Q@i ¢ tiv | es.
Such exanpl es i ncl%f1 ﬁ%gl%gﬁtﬁgﬁ#)%%ﬁﬂﬁﬁg R e%fnﬁgg%nf %%@Asﬁgfﬁp%qu%gs %&g&e
retinoids. Nebivolol,glucuronides, fall, into, this e ipnstance where
G ucuron; dat s o GBRRSITIA EiFeGtR RO A P Pl RioashRERA® The
nebi vol ol gl ucuronides of the present .invention_are capabl e of
rel easi ng NO f r ortifgshisneiifsin speelal popalations sueh 3 diabglicscdwonic smokstis es 1- 3
depi ct nebi vol ol gl ucuroni de concentration versus amount of nitric
oxi de bei ng r el edsftidan-Apigticass and pgoplegnBeringeioneobasity.i t es are al so
t hought to function as anti-oxidants and prevent |ipid peroxidation.
Si nce these.conpounds have the capacity to increase endotheli al
nitric B¥#dle cond@aighwtionisiatedmnkbiyolobmethbolitesanhydy useshfot fhe dreptmespeci al
popul ati ons such as diabetics, chronic snokers, African-Americans and
peopl e suf f eri ng ahdonpebeasionpf cfrdiovailvalighses associatdd with endsitheliel ol
net abolites may be used for the treatnent

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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and/ or prevention of cardiovascul ar di seases associated with

endot hel i al dysfunction. These disorders include, but are not limted
to hypertension, coronary artery di sease, congestive heart failure,
and at heroscl erosis. G ucuroni dated nebivol ol netabolites could be
used as a nono-t eonepyitantly dministered prseparate dodage Sofwms/produdts mradequately

di sorders or in conbination with other appropriate pharnmaceuti cal
agents either in tdagpieacm tlbodaeeecitivhed giscederst or concomitantly

adm ni stered as separate dosage forns/products to adequately
treat/prevent the aforenentioned disorders. [0043] The parent

nebi vol §i048prpourThedyacknt hebivotblap@boirdand aomerbelitedin ®8 pHRinegdidkded ough
one or nore sites such as oxygen sites (via hydroxyl condensation).

[ 0044] The gl ucur afigigh 88k SakbrY eﬁ&lsuém&%?ﬁehfsﬁ& ©fa %033!? &ﬁ@éﬁﬁi&aﬂ

exi st as four differént diastereoners. I's to be“understood t
the invention envisions and includes within its scope the pure

di ast er By S andryd ot é&[’tﬁﬁdattéﬁgfeﬁﬂfﬁol TGSt HME Biertfon'eRfit ABEALO! 1 LES

are as follows: I\/Eta olite
different diastereomers, It isto be understood that the invention envisions and

includes within its scope the pure diastereomers and mixtures thereof. The

structures of the metabolites are as follows:

Metabolite Code Structure
G-UDa

oc.-.
(d-Nebivolol-11-0- ne H
B-D-glucuronide)

G-UDb

{l-Nebivolol-11.0-8-D-
glucuronide m
G-UDc

OH Gl
{(d-Nebivolol-11’-0-5- 0,5 Ans lll ;:.-0
D-glucuronide W By
F ¥
G-UDd H OGluc
{-Nebivolol-11"-0- .
J-D-glucuronide
F

Compositions Comprising Nebivolol

'I-

[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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Structure

[0046)

G UDa (d- Nebi vol 01-11-0- /3-D-glucuronide) SI

may vary depending on a number of variables such as age, weight, gender, and
health related issues, In general, the dosage of the cardiovascular 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 kg, and more
specifically in the range of about 100 ng to about 10 mg per kg. In another
embodiment, the amount of nebivolol in the compositions of the present
invention may be anywhere from about 0.125 mg to about 40 mg: ‘When the
other cardiovascular agent is an ACE inhibitor, the amount of the ACE
inhibitor may be anywhere from 0.5 mg to about 80 mg, When the other
cardiovascular agent is an ARB, the amount of ARB may be anywhere from
about 1 mg to about 1200 mg. The amount of the other cardiovascular agent

will depend in part on the particular cardiovascular agent used,

In addition to ACE inhibitors and ARBs, additional cardiovascular agents
include, but are not limited to adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antianginal agents, antiarrhythmics, antiplatelet
agents, anﬁcoagulants, 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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OQue E :1 e Il

ft OP G UDb (1-Nebivolol-11-013-D gl ucuronide

“dngiotensin I Converting Enzymes (ACE's) and Angiotensin I Receptor Antagonisis

(ARB’s)”

[0047]

[0048]

[0049]

“Angiotensin I receptor antagonists”(ARB’s) are compounds which interfere
with the activity of angiotensin Il by binding to angiotensin II receptors and
interfering with its activity. Angiotensin I and angiotensin II are synthesized
by the enzymatic renin-angiotensin pathway. The synthetic process is initiated
when the enzyme renin acts on angiotensinogen, a pseudoglobulin in blood
plasma, to produce the decapeptide angiotensin I. Angiotensin I is converted
by angiotensin converting enzyme (ACE) to angiotensin II (angiotensin-[1-8]
octapeptide). The latter is an active pressor substance which has been
implicated as a causative agent in several forms of hypertension in various

mammalian species, e.g., humans,

Angiotensin II receptor antagonists (ARB’s) are well known and include
peptide compounds and non-peptide compounds. Most angiotensin II 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.

Examples of angiotensin II receptor antagonists include: telmisartan;
olmesartan; peptidic compounds (e.g., saralasin and related analogs); N-
substituted imidazole-2-one (U.8. 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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calmle Nre OH - SO 40 G UDe

[0050]

derivatives (U.S. Pat. No. 4,816,463); N2-tetrazole beta~glucuronide analogs
(U.8. Pat. No. 5,085,992); substituted pyrroles, pyrazoles, and tryazoles (U.S.
Pat. No. 5,081,127); phenol and heterocyclic derivatives such as 1,3-
imidazoles (U.S. Pat. No. 5,073,566); imidazo-fused 7-member ring
heterocycles (U.S, Pat. No. 5,064,825); peptides (e.g., U.S. Pat, No,
4,772,684); antibodies to angiotensin II (e.g., U.S. Pat. No. 4,302,386); and
aralkyl imidazole compounds such as biphenyl-methy! substituted imidazoles
(e.g., BP 253,310, Jan. 20, 1988); ES8891 (N-morpholinoacetyl-(-1-naphthyl)-
L-alanyl-(4, thiazolyl)-L-alanyl (35, 45)-4-amino-3-hydroxy-5-cyclo-
hexapentanoyl-N-hexylamide, Sankyo Company, Ltd., Tokyo, Japan);
SKF108566 (E-alpha-2-[2-butyl-1-(carboxy phenyl) methyl] 1H-imidazole-5-
yl[methylane]-2-thiophenepropanoic acid, Smith Kline Beecham
Pharmaceuticals, Pa.); Losartan (DUP753/MK954, DuPont Merck
Pharmaceutical Company); Remikirin (RQ42-5892, F, Hoffman LaRoche A
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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(d- Nebivolol-1 1'-011- D-glucuronide SOn 2HV 'Gue 40 G UM
)
treat hypertension, congestive heart failure, myocardial infarction and renal
disease. Classes of compounds known to be useful as ACE inhibitors include
acylmercapto and mercaptoalkanoyl prolines such as captopril (U.S, Pat. No.
4,105,776) and zofenopril (U.S. Pat. No. 4,316,906), carboxyalkyl dipeptides
such as enalapril (U.S. Pat. No. 4,374,829), lisinopril (U.S. Pat. No.
4,374,829), quinapril (U.S. Pat, No. 4,344,949), ramipril (U.S. Pat. No.
4,587,258), and perindopril (U.S. Pat. No. 4,508,729), carboxyalky! dipeptide
mimics such as cilazapril (U.S, Pat, No. 4,512,924) and benazepril (U.S. Pat.
No. 4,410,520), phosphinylalkanoyl prolines such as fosinopril (U.S. Pat. No.
4,337,201) and trandolapril. Other non-limiting examples of ACE inhibitors
include, but are not limited to, alacepril, benazepril, captopril, cez;onapril,
cilazapril, delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril,

perindopril, quinapril, ramipril, ramiprilat, spirapril, temocapril, trandolapril,

Other classes of co-actives include the following:

Adrenergic Blockers

[0051] Non-limiting examples of adrenergic blockers, both - and p-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, oxprenoclol, pindolol,
propranolol, practolol, sotalolnadolol, tiprenolol, tolamolol, timolol,
bupranolol, penbutolol, trimepranol, ychimbine, 2-(3-(1,1-dimethylethyl)-
amino-2-hydroxypropoxy)-3-pyridenecarbonitrilHCl, 1-butylamino-3-(2,5-

dichlorophenoxy)-2-propanol, 1-isopropylamino-3-(4-(2-
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cyclopropylmethoxyethyl)phenoxy)-2-propanol, 3-isopropylamino-1-(7-
methylindan-4-yloxy)-2-butanol, 2-(3-t-butylamino-2-hydroxy-propylthio)-4-
(5-carbamoyl-2-thienyl)thiazole, 7-(2-hydroxy-3-t-
butylaminpropoxy)phthalide. The above-identified compounds can be used as

isomeric mixtures, or in their respective levorotating or dextrorotating form.
Adrenergic Agonists

[0052] Non-limiting examples of adrenergic agonists, both o= and B-adrenergic
agonists, that may be used in the compositions of the present invention include
adrafinil, adrenalone, albuterol, amidephrine, apraclonidine, bitolterol,

-budralazine, carbuterol, clenbuterol, clonidine, clorprenaline, clonidine,
cyclopentamine, denopamine, detomidine, dimetofrine, dioxethedrine,
dipivefiin, dopexamine, ephedrine, epinephrine, etafedrine,
ethylnorepinephrine, fenoterol, fenoxazoline, formoterol, guanabenz,
guanfacine, hexoprenaline, hydroxyamphetamine, ibopamine, indanazoline,
isoetharine, isometheptene, isoproterenol, mabuterol, mephentermine,
metaproterenol, metaraminol, metizoline, methoxamine, meﬁy]?aexaneamine,
methoxyphenamine, midodrine, modafinil, moxonidine, naphazoline,
norepinephrine norfenefrine, octodrine, octopamine, oxyfedrine,
oxymetazoline, phenylephrine hydrochloride, phenylpropanolamine
hydrochloride, phenylpropylmethylamine, pholedrine, pirbutérol 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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Conposi tions Conprising Nebivolol [0045]1n part, the present

I nvention features conpositions conprising a nebivolol netabolite and
at | east one other -active agent, for instance, a cardiovascular
agent. The anount of each cardi ovascul ar agent present in the

conposi Hgenmsior Pagockedmpcgopandi ng on a nunber of variables such as
age, weight, gender, and health related issues. In general, the

dosage e cardiovascul ar agents will generally be in the range of
about O.O[E‘igslfig to g’ﬁ&#%ﬂbarﬁnﬁém@t%&hfP‘\%F*’@ﬁ‘%t}cs-speci fically in the
range of about 1 ng to about 0.1 g per kg, and nore specifically in
t he range ,of about 100 ng to about 10 ng per kg. In another

enbodi neAFenEGAgEHFUNt of nebivolol in the conpositions of the
present invention nay be anywhere from about 0.125 ng to about 40 ng.

When t hqogddper capfliuacl ! i 18 Bl 51 mount
of the XCE F]nhi bitor rray&ﬁeagtr%;/iﬂwﬁegtrt% rog%u@%ﬂn%é}tagﬂ%%%nﬁ%%aﬁ’g. VWhen
t he ot her cardiov I ) S h nt of .AR b
anywhere from abo%%ﬁ%y@ggég%% b%@%y&rﬁ%@rﬁmq ﬁ@ﬂ%}ﬁ?gﬁe,
cardi ovascul ar agent wi ||, depend .in part the particul ar \
car di ovascul ar ag‘éaﬁ'f’eq\%{!ﬁl.ne?%ﬁﬁ%w e’éi’ﬁﬁﬁ‘?pf‘ﬁ Wﬁ%@qlﬁﬁq%‘ﬁ”dﬁ‘@a@%
ARBs, additional caydiovascul,ar agents _ .
maleate, nitrates (includimg but not limited to glyceryl trinitrate (GTN,
nitroglycerin, Nitro-Bid), isosorbide-5-mononitrate (5-ISMN, Ismo), amyl

nitrate and nicorandil (Icorel)), primidolol, ranolazine hydrochloride, tosifen,

verapamil hydrochloride).
Antiarrhythmics
[0055] Non-limiting examples of antiarrhythmics 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 hydrochioride,

pronethalol, propafenone, propranolol, pyrinoline, quinidine, sematilide,
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i nclude, but are not limted to adrenergic bl ockers, adrenergic
agoni sts, agents for pheochronocytonma, antiangi nal agents,
antiarrhythm cs, antiplatelet agents, anticoagul ants,

anti hypertensives,- antilipem c agents, antidiabetics,
antiinflamuatory agents,. cal.cium.channel blockers, CETP inhibitors,
COX- 2 i nhi bi t or s, sethlok ¢alinplet,ditibolel, timhlohitecaindde, dmpaanll, wigpiddyxibddolsl,i n
recept or antagoni sts, HMG Co- A reductase inhibitors, inotropic
agents, rennin i nhadmixmres theshHdi | at ors, vasopressors, AGE crosslink
breakers (advanced gl ycosyl ati on end-product crosslink breakers, such
as al agebrium see USP 6, 458,819), and AGE formation inhibitors
(advancddtighietodygémd i on end- product formation inhibitors, such as

pi magedi ne). Cardiovascul ar agents falling w thin these general

cat egori re ex |J fi ed b f "Angi ot ensin |
Conver t .@@5 nzyme eAﬁéwﬁxpiﬁtfé?t@gwts thalaBat beruspthindbBoni st s

(ARB |s)" [0047] "Angl otenS| n 1l receptor antagonists"(ARB's) are
conpounds whi ch i AeIEPdsioas of tha presat dventisndyclede ciopidogreb igymidpmoley
binding to angiotensin Il receptors and interfering with its
activity. Angi ot enlxiximeab,cand tiglogidateensin 11 are synt hesi zed by the
enzymati ¢ renin-angi otensin pathway. The synthetic process is
initiated when the enzyne renin acts on angi ot ensi nogen, a
pseudogHobedagwlaiin bl ood pl asma, to produce the decapeptide
angiotensin |. Angiotensin | is converted by angi otensin converting
enzyrre( to a ot en (anc ot ensin-J[.l- oct apepti de).. The
| atter acti g‘gjﬂ %@@%’F saf%ﬁ: %M@%égﬁaﬁﬂg Y%’db%s a
;causat i ve agent in se\(er al rt.ensj on,jn various mral i an
‘speci es, e.g., hulfeRf Q’Gﬁﬁ&%‘fe%‘éﬁoatt@%r@@mﬂd@?ﬁﬁi%ﬁ 0%t s
(ARB' s) are well known and i ncl ude, peptide corrpounds and non- pepti de
conpounds. Nost aRgivaEEHilacters ey tnghe famaisrntabloodclots Nogdipigng
nodi fi ed congeners in.which agonist activity is attenuated by
repl acement of phexampi¢safianticopgnlgns(iei @ﬂg@awmtrﬂa@dﬂmwh&m:am recnsed
acid; stability can be enhanced by other replacenents that slow
degenerati on i n vintbe cyriéBiokx afthé present inxerdioo irxhsle d ggtenne clegrylin,
ant agoni sts include: tel m sartan;

Amicar, Anturane, Arixtra, Coumadin, Fragmin, Heparin Sodiurn, 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, XII1a,
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); :Pro~-UK; Abbokinase; Eminase; Streptase Anagrelide
Hydrochloride; Bivalirudin; Dalteparin Sodium; Danaparoid Sodium;
Dazoxiben Hydrochloride; Efegatran Sulfate; Enoxaparin Sodium; Hetrobarn;
Ifetroban Sodium; Tinzaparin Sodium; reteplase; Trifenagrel; Warfarin;
Dextrans.
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ol mesartan; peptidic conpounds (e.g., saralasin and rel ated anal ogs);
N-substituted im dazol e-2-one (U S. Pat. No. 5,087,634); imdazole
acetate derivatives including 2-Nbutyl-4-chloro-1-(2-chlorobenzile)
imdazol e-5-. acetic_acid (see Long et al., J. Pharmacol. Exp. Ther.
247(1), 10 0581 1988)#till athe, ashmmﬂmageats@ncme; Wit deeot limited to, Ancrod;

[ 4,5-c] pyridine-6-carboxylic acid and anal og derivatives (U S. Pat.
No. 4,816, 463); N2Autinonguwmit €itted¢ Pexgtose Solotiim Anticoagulgst CitvatSPhé3phate No.
5,085,992); substituted pyrroles, pyrazoles, and tryazoles (U S. Pat.
No. 5,081, 127); phoextoseAdertint Suletime Ahticod@ilant Titrate€Bhospltdie Dextrbse-

i mdazoles (U.S. Pat. No. 5,073,566); im dazo-fused 7-nmenber ring

theterocycles (U.S.sdiation; Mnco%gﬂﬁﬁ}feﬁﬁinsa@cmn* Aﬁﬁcda%xl&ltSohiu&Cﬁ% No.
4,772,684); antibodies to angiotensin Il (e.

SUbst] tut ed | m dan oy ARIBEEE RS gy i
E?l:gmzfg;mlﬂfl <r'31(r)nf3(rzlgE gbﬁfrﬁr oXy- Ei-ﬂcyc'l oﬁ?exaper%ﬁ‘é’?#{{%% ﬁ-ﬁ%%"g gé@ Kyo

pheny! ) et hyi ) ﬁ%’wgﬁ%@?@%ﬁ(ﬁ()%% PSR G epr opanal 0

acid, Smth Kline Beecham Pharmaceuticals, Pa.); Losartan

e e e 'gs%%‘séhcaigrﬁpﬁ%%@a%ﬁ”“ R i 1)

Dow) and certain n pept| de hejeroc rl e and Cqonpany).’
Ot her non-limti ng}’? Wéﬂ%@%ﬁfdﬁw& %&?tea@mm%lartan

i rbesartan, |osartan, and val sartan. O her ARBs may be identified

usi ng st.andard assfagff%) E@éﬂ#ﬁqm@gnkﬂmvomdménw grodphiojosisel | | i n
the art. [0050]"Angi otensin converting enz (ACE) is an enzyne

whi ch catal yzes t Ipgoessyes syckias adlshion fgr mampé.tm detldlasanginon-eelbilar eptitiesACE
i nhibitors include am no acids and derivatives thereof peptides,

i ncludi ng di- and dgefegmégns fod eganapie] farthé puopose of foomix(@ha biwdodiot] aideelvmae
in the renin-angiotensin systemby inhibiting the activity of ACE
thereby reduci ng of fRtérsbubhtas BEbwih Gaclody (8R!, plifel @ldeAl ESEOW TSI RDCP))
angiotensin Il. ACE inhibitors have been used medi cal y to treat

hypertension, congsg !a‘félet%?ﬁﬁﬂarf:&}gf%dﬁ%ﬁts dﬁ)é%ﬁ%a@ég@ty Pa@él&tﬂuﬁzﬂo@nd

renal disease. C assés of conpoun known to as ACE

hi bi t | ud
captopri1 (LS. “pifﬁﬁ?(éﬁ?fﬁ%ﬂtﬂ‘?ﬂf%&l FABLIRETRY pRBARS: jYeh o
4, 316, 906 box I I U. Pat
4 374 829%, s go‘%ﬁ? £ Efﬂg’?‘e lg'qzé?fal{lﬁé}% %S%%%}aﬁwﬁfﬂézpmﬁrthf%s@mr
Pat. No. 4,344,949), No. 4,587, 258
per| ndopril (U.S. otﬁrq&%{ @g %&P@aagﬁaﬁk eﬁrﬁ@&@ﬁl&g%wl&
such as cilazapil (U S. Pat. No. 4, 512 924) and benazepril (U S. Pat.

No. 4,410,520), pHESpHatelsttafearmliromisi i nes such as fosinopril (U.S.
Pat . No 4,337,201) and trandol april. OQher non- I|mt| ng exanpl es of

ACE|nh|b|tors include, but are not limted to, alacepril,
benazepr 14060k apt opisamplesef Bresig inhibitasy efplateles ﬁmct@é eibut arp aetdisited to
enal ar ni | at fosinopril, imdapril, lisinopril, perindopril

qui napril, ram pridcadesiei pegtelide (iRgivanapdoses excerrtingH) mp/day)s apiprotiapr i | .
argatroban, aspirin, clopidogrel, cyclooxygenase inhibijtors 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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O her classes of co-actives include the follow ng: Adrenergic

Bl ockers [0051] Non-limting exanples of adrenergic bl ockers, both cc-
and fl-adrenergic: bl ockers, that may be used in the conpositions: of

t he present invention incl ude Bet a- adrenergi c receptor bl ockers

i nclude, but are Ndglyceryl dieftratepdippidanRley Hopaatisdandalatthoyiyaaine) ol
bef unol ol , betaxol ol, bunitrolol, carteolol, celiprolol, hedroxal oI

i ndenol ol , | abet aéféga&aﬁ gﬂqtgj@ﬁgxgﬂ,annrgg bﬁdg{]&! n,@}cﬁﬂ&feﬁilﬁt ti ndoI

netoprolol metrizoranol ol , “oxprenol oI, prndo propranol o
practol ol, sotal | Qi , I
bupr anol ol , penb(tjiltn&%gfﬁs{gtsar1 |hrfiéglg° %ﬁb i%@g%f 1fetr5’bdﬁ?if8}dban SOdmm

gm( ﬁo(% ﬁyglr gg;g?oﬁ%g( Iﬁtﬁ%@ﬁ@?@gdﬁ)ﬁgﬁﬁbﬁﬂ%fwmﬂ ester, isosorbide~5-

i ng{,lr ﬁgy['gmg’ng q{ h|1tgzr181p Pﬁgtgr)l? 3111 andDéMpﬁ 1(% lamifiban, lifarizine, '

cycl opropyl met hox et | ) phenox 2- pr opanal i sopropyl am no- 1- (7-
mﬁt hyP| nﬁén 4-yl d% ylg)ém%;@t laﬁﬁglpp%%e oxa%‘elge, GE, platelet actwag?l/g factor (

2- (3-t-butyl am no- 2- hydr oxy- propyl t hi o) - 4-

(5- car banoy1- 2- t Hntagpnistsisiicizes lexipafant, prostacyclin (PGly), pyrazines, pyridinol

7- (2- hydroxy- 3-tbutyl am npropoxy) pht hal i de. The above-identified
conpounds can be aasthates ResRrogird. abaiikiniab), eslfinpyradone,tsiysthetic eapeowidsv e
| evorotating or dextrorotating form Adrenergic Agonists

[ 0052] Non- | i mi ti rRNGSRAIT BAE52021 20V e 81, B-85180PRN489,SGUTOKB-2796 3BT -
f3-adrenergic agonists, that may be used in the conpositions of the

present inventi omozgcﬂ:gqudmm OP-A4B% TRICNE0, TA-P0J0STPE-612 and ZK-
am dephrine, apracl onidine, bi tolterol, budr al azi ne, carbuterol,

clenbuterol, cl 0@6@'74‘%45'7-%%5&&&1@% AL g'g&b%tanWQLcﬁ’&ﬁEE aale,

denopamni ne, detom di ne, di metofrine, dioxethedrine, dipivefdn,

dopexam ne:  eRhedife &R AEARGINE. oSk AANL ponSHAM B ERLRSR N,

fenoterol, fenoxazoll for er ol nz uanft aci ne,

PiéZFLSP?LL”ei sgydrﬁlg%?”ﬁﬂl‘%‘tﬁ :gf’cﬁﬂa @s@?&%ﬁz Sl Tt
et hyl hexanoan nateP ?éfa%&@ka@’%« Gl RO SRt s

noxoni di ne, naphazoli ne
P methoxyphenyl)-1,2,4-triazines, and antibodies to glycoprotein ITb/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 HCI, enalapril, eprosartan, losartan mesylate, felodipine,

fenoldopam, fosinopril, guanabenz acetate, irbesartan, isradipine, lisinopril,
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nor epi nephri ne norfenefdne, octodrine, octopanm ne, oxyfedrine,
oxynet azol i ne, phenyl ephrine hydrochl ori de, phenyl propanol am ne
hydr ochl or.i de, ..phenyl propyl net hyl am ne, phol edrine, pirbuterol
prenal terol, procaterol, propyl hexedrirte, protolcylol,
pseudoephedri ne, megqamylasriot, mimokidemickrdipine FiCki nifedipine, siiodigirene,
sal neterol, solterenol, synephrine, talipexole, terbutaline,

t et rahydr ozol i ne,nisdldipias; phenexybérzatiie G101 wazdsinG OO ginrl, reserpine,
t uamvbhept ane, tul obuterol, tynazoline, tyram ne, xanoterol,

xyl omet azol i ne, apfzdsixHALEmiRREE Qhd valdaant s for Pheochronocyt oma
[0053] I ncl ude but are not limted to chenotherapeutics. Antianginal
agents [0054] I nclude but are not limted to am odi pi ne besyl at e,
am odi pingiipeieasamis bet axol ol hydrochl ori de, bevantol ol
hydrochl ori de, butoprozine hydrochl oride, carvedilol, cinepazet

mal eat e, netoprol ol succinate, nolsidom ne, nonatepil nual eate,

R Ty

U ok 3L IR AL DT S AR5 e,
atorvastatin, cholestyramine resin, colestipol, polidexide, beclobrate,
fluvastatin, gemfibrozil, lovastatin, lysosomal acid lipase, icofibrate, niacin;
PPAR«. agonist such as fibrates, which include, but are not limited to
fenofibrate, clofibrate, pirifibrate, ciprofibrate, bezafibrate, clinofibrate,
ropifibrate, theofibrate, clofibric acid, etofibrate,and gemfibrozil; pravastatin
sodium, simfibrate, simvastatin, niceritrol, nicoclonate, nicomol. oxiniacic
acid, etiroxate, thyropropic acid, thyroxine, acifran, azacosterql, benfluorex,
beta-benzalbutyramide, carnitine, chondroitin sulfate clomestrone, detaxtran,
dextran sulfate sodium, 5, 8, 11, 14, 17-eicosapentaenoic acid, eritadenine,
furazabol, megiutol, melinamide, mytatrienediol, ornithine, gamma-oryzanol,
pantethine, pentaerythritol tetraacetate, alpha-phenylbutyramide, pirozadil,
probucol, beta-sitosterol, sultosilic acigl (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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Antiarrhythm cs [0055] Non-limting exanples of antiarrhythmcs that
may be used in the conpositions of the present invention include
~acebutol ol , acecai nide, adenosine, ajmaline, alprenolol, am odarone,
anopr oxan, aprindine, aprotinolol, atenolol, azimlide, bevantolol,
- bi di soni de, br et yplihomirgeydlmtazideglimepivide) glipbridee tliduidaneglisadepidne,

- bunitrol ol, bupranolol, butidrine hydrochl oride, butobendine,
capobeni ¢ aci d, cglw’mmﬂepglybuthmqu |ebfbuzale, igbhkanede, @lypdidine| ghypinamide,

- di sopyr am de, dofeti | i de, encainide, esnolol, flecainide,

- hydroqui ni di ne, i phnbhthslRle, toRdaaRIE rtbl@@tanﬂd%dt%ﬂﬂélﬁlmde‘ mtargeﬂbfk EPARY
. brom de, |idocaine, |orajmne, |orcainide, neobentine, nexil eti ne,

' noricizine, nadoxglalsts sgbﬂ 1@38%9‘5595{1%%@0%? x?‘%?&sﬁ’éh’tazone,

. an
' penti soni de, p|IS|ca|r| I T'Meno prajmal i ne,

B;??ﬁhi‘?ﬂ"edeqﬂiyﬂfQgéﬁté’z’oé%%a? Bﬁgﬁiﬁd%@@%E%”?%ﬁﬁﬁﬁ%apﬁﬁé’w%ﬁw
tinolol, tocainide pam |, viquidil, xibenolol, and m xtures 1
t hereof. Anti pl at@%@imﬁgem S [0056] Non-1 i miti ng exanpl es of

~antiplatelet agents that nmay be used in the conpositions of the

resent ntion clude cl opi dogrel, dipyridanole, abciximab, and
F i cl opi 4311 gﬁammatory gents p1 dog py

[0064] Non-limiting examples of antiinflammatory agents that may be used in the
compositions of the present invention include Alclofenac; Alclometasone
Dipropionate; Algestone Acetonide; Alpha Amylase; Ameinafal; Amcinafide;
Amfenac Sodium; Amiprilose Hydrochloride; Anakinra; Anirolac;
Anitrazafen; Apazone; Balsalazide Disodium; Bendazac; Benoxaprofen;
Benzydamine Hydrochloride; Bromelains; Broperamole; Bﬁdesonide;
Carprofen; Cicloprofen; Cintazone; Cliprofen; Clobetasol ﬁropionate;‘
Clobetasone Butyrate; Clopirac; Cloticasone Propionate; Cormethasone
Acetate; Cortodoxone; Deflazacort; Desonide; Desoximetésone;
Dexamethasone Dipropionate; Diclofenac Potassium; Diclofenac Sodiumy
Diflorasone Diacetate; Diflumidone Sodium; Diflunisal; Difluprednate;
Diftalone; Dimethyl Sulfoxide; Drocinonide; Endrysone; Enlimomab;
Enolicam Sodium; Epirizole; Etodolac; Etofenamate; Felbinac; Fenamole;
Fenbufen; Fenclofenac; Fenclo'rac; Fendosal; Fenpipalone; Fentiazac;
Flazalone; Fluazacort; Flufenamic Acid; Flumizole; Flunisolide Acetate;
Flunixin; Flunixin Meglumine; Fluocortin Butyl; Fluorometholone Acetate;
Fluquazone; Fiurbiprofen; Fluretofen; Fluticasone Propionate; Furaprofen;

Furobufen; Halcinonide; Halobetasol Propionate; Halopredone Acetate;
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Ant i coagul ants [ 0057] Anti - coagul ant agents are agents which inhibit
t he coagul ati on pathway by inpacting negatively upon the production,
deposition, cleavage and/or activation of factors essential ‘in the
formation of a blood clot. Non-limting exanpl es of anticoagul ants
(i.e. coagul at i ontbniehag; dehptdfer; dmprofernAtuntimym;ibuprsfed PiconslhBonidap;
conpositions of the present invention include Aggrenox, Agrylin, Am
car, Anturane, Arind¢methadiqUnduiicthacinrSaditing Indoprddn; hddeesle; qmrazlegvenox
Mephyt on, M radon, Persantine, Plavix, Mtal, Ticlid, Trental |

Varfarin. Other "BolipraRagabant; TsRgidlsoxkidi KaShstnClof8geRls | ncl ude
Pl asm nogen (to pl asm n via interactions of prekal lilcrein,

Ei s nogen act | vate T CapPHaRt Rs W@%.*ﬁ?ﬁ%lﬁ’x&@%aéé?éﬁ“ﬁ'

EEEZ:”( al tepl i’ééeo%r bR A Y %&%@h@mﬁ? et 'gﬁ@wr o)
S

SEEAIEAR . R e ST A R R —

Hydr ochl ori de; Ef gatran Sul fate; Enoxaparin Sodiuny |fetroban;

| et roban Sodi umNaFFoReRNRRTAKeDSOL; Nearogpls biraazors; iQlealrginediodium,
Varfarin;, Dextrans. [0058]Still other anti-coagulant agents incl ude,
but are not |i ni t@@otesy Onpanpyia; Oxeprézin Lyyplenbut@ione RoganPhing r ose

Sol ution; Anticoagulant Citrate Phosphate Dextrose Adeni ne Sol ution;
Ant i coagul ant G tHurechRiridepPeantasarlBolysubfite SSdiunt; PhenbutindrnieSod ant
Heparin Solution; Anticoagulant Sodium Citrate Solution; Ardeparin
Sodi um Bi val i r adilgcerBBedtitfoaniiareePirdddi]) RirtbXicdo dintainaloeBirdxickinOlamine;
Di cumarol ; Heparin Cal cium Heparin Sodium Lyapol ate Sodi um

Naf anostat Mesyl & ifprofeyEMetnaLate] Peifklonk} PibARIETA £1d; 3960 u48ane; Proxazole;
[0059] I nhi bitors of pl at el et function are agents that inpair t he

abi lity of matureproxazole Citrate; Rimexolone; Romazarit; Salcolex; Salnacedin; Salsalate;

Salicylates; Sanguinarium Chloride; Seclazone; Sermetacin; Sudoxicam;
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

Yotk (1983); McCall, D., Curr Pract Cardiol, v. 10, p. 1-11 (1985)). Calcium
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platelets to performtheir normal physiological roles (i.e., their
normal function). Platelets are normally involved in a nunber of
~physi ol ogi cal - processes such as adhesion, for exanple, to cellular”
“and non-cellular entities, aggregation, for exanple, for the purpose
of frami ng a bl oodhanheltblockem areed leteregenéout grup of dsigs thatiregmontsiow the
factors (e.g., platelet-derived growth factor (PDG)) and pl atel et

~granul ar conponentsiry dItalciih &dd &9 bY réglilafth@éeBbRE cdlsimlchRthelsnhi bi tors
“are inhibitors of platelet aggregation which are conpounds which

reduce or halt theRalhlbhTHafschhad £iaitoodmantlcn! Simpllyih Ay, Mid"

t hensel ves or with othér cellular and non-ce conmponents,

.th b | udi . Qb | { t .
{ epy o sl vl ng gt S AL U100 AR AR BRI, 1,
e ™ L RS SRR ol B0 By SRS SO0

~cycl ooxygenase inhi bitors such as nst eroi dal, anti-inflammtory

“drugs and the synm’{é?ti@’ﬁﬂﬂ%ﬂﬁae maipr chemingl sarups af dag, the,

. dazndben hydrochl ori de, di adenosine 5',5'""-Pl, P4- tetraphosphate
(Ap4A) anal ogs, dffhydrepyridiees, sach aveifedipiney the pbenybalkpleminespsuch asi
1,3-glyceryl dinitrate, dipyridanole, dopam ne and 3-nethoxytyram ne,
ef egatran sul f at eyerepemibpad the bembihiavepigés, nal andiltipzymn ddomliniting
ant agoni sts such as Ro-43-8857 and L-700, 462, ifetroban, ifetroban
‘sodi um il oprost, etanipbgrofichloinfreghiiiel blatkethothat e deaisibiaihd ¢ompasitibng of
;ester, isosorbide-5- nononitrate, itazigrel, ketanserin and
BM13. 177, lanifi bﬂrpresleﬁtfi@»rdnﬁwﬁc1ua@be§ﬁdﬂ,rmmezem, faBgizRinD fndiline,
ioxagrel ate, POE, platelet activating factor antagonists such as

.1 exi paf ant, prost i - ahida el 0ok e,
‘ReoPro (i.e., abc?ﬁ%bgahﬂ]bi)}’,Iﬁ{sggjlﬁﬁllrﬂgﬁggzonefeﬁgﬁﬁ%(dﬁ%ﬁr ilﬂﬂé%e?rp@%r sf’

BN- 50727, BN-5202 -4 | =Roto) : - : 1 7 =27 . KRT3022,
'KC- 404, KF- 4939, @"?ﬁ%ﬂ%% L?'ﬂ%“i"o%% mﬁiﬁﬁfgg%f‘d‘ﬁ#&-"g@é’?ned g@f?g‘ 2,
2,4,5 7-tetrat hi agct ane 5 7-tetrathi.aoctane 2,.2-dioxide, 2,4,5-
Critn ahexane. 't nOgRBIEes flodingier Siadinidn Ao Koo it it

t bronboxane synt hetase.i nhj bj.tors _such as, pi ¢cqtanj de, and sul gt roban,
ticlopidine, tirofCE4ipng puedinine, nilyadinime pisidntAR Nispldining, pine,
trilinolein, 3-substituted 5,6-bis(4- methoxyphenyl)-1,2,4-triazines,
and anti bodi es t otigharizinsy Burariginegidoflpzine domgaizinehene¥odang, eiaferangsed in
U S. Pat. No. 5,440,020, and anti-serotonin drugs, C opidogrel;

Sul fi npyrazone; Afptofirane, Dethyxiling endhixture thétedf: at e; Pyri di nol

Car bamat e; POE; d ucagon; Antiserotonin drugs; Caffeine; Theophylline

Pent oxi fylline; Ticlopidine. Antihypertensives
CETP Inkibitors

[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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[ 0061] Non-1imting exanples of antihypertensives that may be used in
the conpositions of the present invention include am odipine,

. beni di pi ne, benazepril, candesartan, captopril, darodipine, diltiazem
HCl, di azoxi de, doxazosin HCl, enalapril, eprosartan, |osartan

mesyl at e, fel odi pelestivé &Q-A inyhdbitor tasponngds; &dd the tanpiradyardeebstdness

| rbesartan, isradipine, lisinopril, mecanylamne, mnoxidil,

ni cardi pi ne NC!', whichdigxehetive \COMH iphibRors i Nichteige) €S, Pat. No. 6,136,804,
phenoxybenzam ne HCl, prawsin NC!', quinapril, reserpine, terazosin
HC, tel m sartan, Oandd4\aheamtifed “Cymbitatibe tHefapf &R Hefiting, preventing, or _

[ 0062] Non-1imting exanples of antilipem c agents t hat may b€ used in

[ N _ r \ . at L
e conposi tions Riuéihe tiRTRRESUANERHH &ﬂtéd&fdﬂ%@g@%ﬁlﬁ %ﬁom@a}ﬂn num

ni cofinate, atorvastatin, chol estyramne resin,

pol i dexi de, becl oyl eondiBokR hO coRMEANEALlonbQUATHALL Bucotve

-lysosomal acid |ipase, 1co agoni'st suc
fibrates, which i wbut .are,not lipgited.to,f f,1hr S
clofibrate, piri f?%?@n@%bsrlgﬁ%ﬁoﬁ%?l’ g@t&?ﬁllﬁ’ﬁgﬁn:‘%éﬁ%ﬁﬁ#‘éﬁ@é%@
ronifibrate, theofli brat clLofibyj Cl et of i brate, and genfi brozil;
pravastatin sodi uhf"’-%gnfﬁ%r@ﬁééséﬁ@#ﬁ?ﬁ%pnﬂ%éﬁi 199 ‘,’n“%'-PQ:ocl onat e,
ni conol . oxiniacig acid, etiroxate, thyropropic acid, thyroxine,
acifran, azacost er%@b%WMGrCé&%oowaasaaﬂlzlagm@w akpekottieng Bt i ne,
chondroitin sulfate clonmestrone, detaxtran, dextran sulfate sodium
5, 8, 11, 14, 17-Beeeptoapaiaserisidorthedradiment pflaflammaiéons?’Theaerning of
megl utol, nelinam de, nytatrienediol, omthine, gamma-oryzanol,
pant et hi ne, pent a€Oy-hinhitetor incthisameeticit shall aclude thelvemybinds yndsubstences
pirozadil, probucol, beta-sitosterol, sultosilic acid (piperazine

salt), tiadenol, tefiramedand incupodatediinto WiRckurWOINEH 10 by feferénce to art
Ant i di abetics

therein, the compounds and substances referenced and incorporated-into
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 WO/09641645
published D;sc. 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, W(099/20110 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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[ 0063] Non-1imting exanples of antidiabetics that nmay be used in the
conpositions of the present invention include biguani des such as
bufonfin, netforrain, and phenform n; hornones such as insulin;

sul fonylurea derivatives such as acet ohexam de,

1- but yi - 3- net ani | yélesoaih)”,d avleditCGheind Apr. &5) Mﬂr@@n‘l:ﬂl@ﬁ The themingrafde,
gliclazide, glinepiride, glipizide, gliquidone, glisoxepid,

gl yburide, gl ybut B0z lishibigph ybihischeention sliveelndedSCo9b YaTieidne as a

gl ypi nam de, phenbutam de, tol azam de, tol butam de, tol cycl atnide;

HDL agoni st s;  PPABVoregiefi didr§lokaisoll, &5 Lirdb 374 TFMoARHARE §Serthinh aflysis of
pi oglitazone, rosiglitazone, and trogli tazone; and ot Hers i Rcl cfl ng

acarbose, calciu ”Hﬁ%é%ﬁ%%gmﬁ d%g&l‘aﬁ&f of a ?ﬂ%lég% cﬁﬂo??clooxygenaseld

andi nf | amat ory’ agant sy T B 5 o0t oS { the
RII’ esent invent ?/OI’lgll?dl:ll loéﬂ% Eﬁ%ﬂ%ﬁg%si?log.ﬁ% g% ﬁbﬁ?lg%mﬁat e,

A A
Sodium A pr i | GSBE m@xm%ﬁﬁm BSR4 Bitin. T e,

Apazone; Bal sal az de D| so . Bendazac; Benoxaprofen; Benzydam ne
Hydr ochl ori de; H’EY 81“}?@ FBW@OXW§@KE@§”2)&MS¢ dtesRev. May

Ci cloprofen; G nt azone; rof en; C obetasol Propionate; C obetasone
Butyrate; O opirat999c19@): d&g'@ﬁ& Phoptasingof CQHA inditites rtbisAnentioreglso

Cort odoxone; Defl azacort; Desoni de; Desoxi nmetasone; Dexanethasone

Di propi onate; Di cimfudeﬂ‘mld%oo:éb,éleﬁ;ﬂ#[ﬂi-Mbthﬂaaﬁmnﬁ@dkam-l{j f1 orasone
D acetate; Diflum done Sodium Diflunisal; Difluprednate; Difial one;
Di met hyl Sul f oxi dgljbebzareiuifonadile, Eildecpsibna Pofeat ind®ekbtivelabiblteron

Sodi um Epirizole; Etodol ac; Etofenamate; Fel bi nac; Fenanol e;

Fenbuf en; Fencl of goxe2”, Eamed@h@ﬁh 266NYeE a3 775.emp) ada baeeoxil; 86dita A€ ;

Fl azal one; Fl uazacort: Flufenam c Acl d FI um zol e; | uni sol i de
Acetate; Fl uni xi nor fakdéBRBRoMas Sa HRAaL 1Bkiol-4y1)
Fl uor onret hol one Acelfat e; Fl uquazongﬁﬂ pr% Hy #u of en;

il obet 250l Pr opi Bt AT BRPRERY %Qﬁ?ﬁﬂ?@ Pkl AR P

Selective Inhibitor of COX-2 for Parenteral Administration”, J. Med. Chem.
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
wmeaning 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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| buf enac; | buprofen; |buprofen Al um num |buprofen Piconol; Il onidap;
| ndonet haci n; | ndonet haci n Sodi um | ndoprofen; |ndoxole; Intrazole;

- I sof | upredone Acetate; |soxepac; |soxicam Ketoprofen; Lofem zole

. Hydrochl oride; Lornoxicam Loteprednol Etabonate; Meclofenanate

Sodi um Mecl of enaM¢tadlopgotainasedctlotancenRes@irdh 46294637, AMgf £ 2000; arkkind;
Mesa' ami ne; Mesecl azone; Met hyl predni sol one Sul ept anate; Moni fl umat e;
Naburet one; Napr oXBie cyblapxygerase-3dnhiibitor chlagnxibiativcehbpmmeidy bldckink Akt ne
Sodi ump Orgotein; O panoxin; Oxaprozin; Oxyphenbutazone; Paranyline

- Hydrochl ori de; Peadtivaiton iRbnan pfosfat et cellls ifdepend eritBZdBR1-S0 Hst &1 al,

G ycerate; Pirfenidone; Piroxicam Piroxicam G nnamate; Piroxicam

| ami na; Pirprof en275?[%QDBMtC§ienﬂl§9¢11%@J (zﬁoead%éﬁa_eéﬁh%éﬁ@@ guazone;
Proxazol e; Proxazol e trate; R mexol one; Rornazarit; Sal col ex;

- Sal nacedi n; Sal sajgfifror @ﬂﬂswﬁﬁéﬁﬁ?ﬂ%gﬁﬁéiﬁﬁgﬁm& ée%%ﬁvgecl’ azone;

Sernet aci n; Sudoxi cam I ndac; Supro acl n, ni fl umat e;

Tal osal ate; Tebuf ~1JERI s 1 Qg U Tenoxi cam Tesi cam
Tesi m de; Tet rydagnclln?]%b?mqﬁ %%‘:ré@gd mﬁﬁ%@@% e§1 %c@]éqx%;@as IP%W@OW’
Tol metin Sodium Triclonide, Triflundate, Zidonetacin, _ .

d ucocorti coi ds; Eg’ﬁ’é’bﬁ&ya °%%m&%evﬁ‘&t8b&ﬁéﬁ??ﬂﬂ\f$%wory
-agent is aspirin._Calci Lfm Channel . Bl ockers £>0065] Cal ci um channel

‘bl ockers are a chBrRarlgey{iD el 128kl dil3% srpurrallyPadidfy Thepor t ant
therapeutic value in the control of a variety of diseases including’
several cardi ovasegrang eff COXddnkibiterin thinigvengion inchdes omcalledh OIS AN
cardiac arrhythm as (Fl eckenstein, Cr. Res. v. 52, (suppl. 1), p.
13-16 (1983); Fl evkdtustoxide;relEagierNadMsabfefrad tosin dnfhckivarcagdetCOX-2
Prospects, John Wley, New York (1983); MCall, D., Curr Pract
Cardiol, v. 10, pSeldetivé Noh&&ojdhl Afiifladmhatdh Dt Db TaekREAlyaDfter Any
het er ogeneous group of drugs that prevent or slow the entry of

cal ciuminto cel | adintdgede] Bigh Jufs bood I, 508)Ci2omig e aiahSarticles at
(Rem ngton, The Science and Practice of Pharmacy, N neteenth Edition,

‘Mack Publishing Copppmg27EaHoR, A'P&l- inclided S e hkaAmhy: of %@a{ltz 2hitkBein this

currently avail abl e cal cium channel bl ockers, and-us according to

the present | nvent\ QoS4 000 PRt DAGS DABIHABIEORI, 07 OUPS

of drugs, the di hydropyridines,” such a enyl al kyl

am nes, such as verapam | d benzot hi azepi nes, .suych
diltiazem Non-I iﬁ??@%egx‘gﬁq %@fk@fls%wm acrﬁg%ﬂ%re%?rg%{‘eﬁzotlﬁﬂ? may
be used in the co si,tipns, of e present i.nventjaqn. include
bepridil, clenti aﬂfgf?rabéx 1“tfﬁ%%ﬁﬁtt Pqﬂétﬁ‘ai’“?fﬁ%{ef‘?j%qcF%Bao‘&M@mr#g’#K%Pde
prenyl am ne, senotiadil, terodiline, verapam/l ,k anl odipine, .
ar ani di pi ne, bami #dJ1asene ﬂ%ﬁwa%hﬁé?s Rath pfowrs grithedree glegongiupdsrdraditional
el godi pi ne, fel odipine,_ isradipine, |acidipine, |ercanidipine,
mani di pi ne, ni car velgrcashelhelpetonmalerepuision heoryilorated oh geelisiring (as in the
ni sol di pi ne, nitrendi pine, cinnarizine, flunarizine, |idoflazine,
| oneri zi ne, bencysilfminepatienoive]ccoxiv), afda oed spbstituent located oraand
m xtures thereof. CETP Inhibitors

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, Br ot I, or a group VI

element, S or O. Thus for putposes of this last included meaning of a COX-2
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[ 0066] Non-1imting exanples of CETP inhibitors that may be used in
the conpositions of the present invention include JT7-705 and
‘torcetrapib. .COX-2.1nhibitors [0067] Non-limting exanples of COX-2
inhibitors that nay be used in the conpositions of the present

invention include igkiBROYBEEpoRicHITEd COX 2 thKiBitd:Ahb b B Bydradtilidind ke
conpounds and substances begi nni ng on page 8 of W nokur 99/ 20110 as

menbers of three djiidripBfion bt Ako ﬁzbﬁaﬁﬁa? l%tﬁoxﬁz%ﬁsf\x%rivag%&g@%nds

inhibitor conmpounds, and the ‘conpounds an st ances

el ect e G2 i s Gy e b i S
Pachen ¢ Synar one. SalMeg-aF £t 50 BRI HBlmdbadwiaBist o hERBhne

subst ances whi ch el ectiye COX-2 inhibitors i.n |sakson et al, PCT
appl i cati on V\D’Oggﬁ‘ eﬁlPEfF’i}{@’r?&P  SelpgiLv -2 lphllwé%rsa@oﬁe#ﬂ%
9509905 on Jun. 12, 1995, entitled "Conbination of a Cycl ooxygenase-2
I'nhibitor and a LdWksthethe inent pbthe prrg COXr2pfbitasds ospmprebemsivelt nent
of I'nflammations."” The meaning of COX-2 inhibitor in this invention
shal | include the indnjrairrglechivalCQB7sinkibiters, selottivedn thedensa df inhibiting

i ncorporated i nto Wnokur WO99/20110 by reference to art therein, the
conpounds and subdtQR&ewer €0k bnThednermtbrs attido feerchese df COXeR inhibitors

Ni cht berger, U S. Pat. No. 6,136,804, Cct. 24, 2000, by reference to
art therein, and tiefubinthoinvegion st dubisdafng the nafik eforiod:gb fefdferted in the
inhibitors referenced and incorporated into |Isalcson et al, PCT

appl i cation WO 096846 8keqd Iirha/6t, B 2006, andBQGredtyMstciaSeEehoL TS
9509905 on Jun. 12,095, entitled "Conbi nati on of a Cycl ooxygenase- 2

Inhibitor and a Leujsakd em.gf‘%@&a%&gm%mo&iﬁo@ﬁdiﬁmﬁwﬁtﬁ“t

of Inflammtions.” The neaning of COX-2 inhibitor in thi'S invention
CELEBREX by Ner ck S LRiPRa AP SEN Dad ol epChd i,

Ol sousoed | 0 P OA e TR Bl 0 R R £,
e B A L
(tr171 uoromet hyl ) -eTRBAB b4 RefisEhosiabeny 6 Stsopdesiawasd 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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celecoxib)", J. Med. Chem Apr. 25, 1997: 40(9): 1347-56. The neaning
of COX-2 inhibitor in this invention also includes SC299 referred to
as a fluorescent diaryloxazole. C. Lanzo et al, "Fluorescence
quenchi ng anal ysi §" of the association and di ssociation of a "
di aryl heteroecycl e o cycl ooxygenasel -1 _and cycl ooxygenase- 2; dynanic
basis of cycl oxygéﬁﬁ%gﬁ@%@f%}gﬁq}? {Mol. C@%%é%’ﬂﬁ(eﬂ V@é?ﬁ(ibédﬁ”s
vol . 39(20):6228-34, _and in J. Talley et al, "4,5- Diaryloxazole
i nhibitors of cyclyEiHRes. Bilymayin basbeensad torteest Lives diseastayinByowe.
19(3): 199-208. The neaning of COX-2 inhibitor in this invention also
i ncl udes_val decndb, See, "4-[5-Methyl -3-phenylisoxazol -1-
yl i benzelf888]| 1 onarvnumeber 9hthg @bereridentifedEDE? inhivitosareproimes ofsticttivieor
of COX-2", J. Med. Chem 2000, Vol. 43: 775-777, and parecoxib,
sodi um salt or palC§86Riithibitats, sy eSeheir action by conversion in vivo to the active
N-[[ (5- net hyl - 3- phenyl i xoxazol -4y1l) - phenyl ] sul fonyl ] propani m de,
Sodi um Sal t, Par eandsdiecfioe CON-2 MhttoanThedrtdvealdeeletiie ORI Jhkibhoref
COX-2 for Parenteral Adm nistration", J. Med. Chem 2000, Vol. 43:
1661-1663. The nedgidg fidin &¥bokveliddiifibd OOXLDinhibitdr pro@pE afeags’&ig@ in

e

i ncl udes the substitution of the sulfonam de noiety as a suita

Synt hesi & and act tarrn S0 St R 5 BRp O LY, Fhudtba
Chem Lott apr. 19 YRSGHE U PUGRICE #1205 b G S o B o™
Gl fony! < Subst | { ut BABSTL PERyiie S 2L el Bimpan sycioonygenase 2

cycl ooxygenase-2 inhjbitors”, Bioqrg, Meq. Chem Leti, K Apr. 19, 1999:
Vol . 9(8): 1167- 768 @%%?HFFP@%@H%%Y&W&%Wawtﬁﬁ@eﬁ%@@2
inhibitor, N8398 referenced in tw articles: Attiga et al, )

"I nhibitors of Pr8&kusy sitiimthegr twauld be abletip Betermingrithethvras ramsispunor
Cel |l Invasiveness and Reduce the Rel ease of Matrix

Met al | opr ot ei naseselgctiye QG2 dnhibites ons plecut 82 9f 4 COK-2 Aihitot,5nd 26Hore and
in "The cycl ooxygenase-2 inhibitor c,elecoxib induces apoptosis by

bl ocki ng Al ct act pahofiba presediinventigar ost at e cancer cells independently
of Bcl-2," Hsu et al, 275(15) J. Biol. Chem 11397-11403 (2000). The
meani ng of COX-2 inhibitor in this invention includes the

cycl o- ox\iesrasheordbig dthdisitary’'e conpounds referenced in Mtchell et al,
"Cycl o- oxygenase-2: pharmacol ogy, physiol ogy, biochem stry and

rel evanc NSAI R t her, "o Brit..J. of Phatmgcol a 999 ol .128:
0% 319006 o o e Nob AR pramplesst it Bt OO nde Wit Fivget
this invention ingludes so-called NO NSAI Ds or nitric

oxi de-r el easi ng- Ngéﬂ“g% pigrtEohap PRALCK rand thrymbinepiamers. o | * COX- 2

Sel ective Nonsteroidal Anti-Inflammatory Drugs: Do They Really Ofer
Any Adv tages?", Drugs, June, 2000 vol. 59(6): 1207-1216 and the
arti cl e oot notes 27, and 28. Al so included in the meani ng of
COX-2 inhibitor in this invention includes any substance that

sel ecti viabyo)i nhi biNo.1inkiein 16 AREAH IR haMAhy B Beidthd chRpRioUasr 1 N
a ratio of greater than 10 to™1 and preferabl’y in ratio of at |east

40 to 1 as refereWﬁge@ri}g’é&gmgnc}ﬁ@egﬁﬁgzg@gmﬁwgﬁ@b%ﬁ&yem

havi ng both atonms w't ectrons undef trad

val ence-shel | - el e%&%{@a@ 6%8&4&;:%{3%%%%&%&,%%5%@& gﬁx\éﬁhé,c ring

(as in the sulfylamne pbrtion o a seco

substituent | ocateg. dif.ferent rin fficiently far, fraomsaid
first substituent %haegﬁeﬂ%z"é}eg‘ﬁfi‘fﬂ% tﬁllélr%tt eglﬁa#(et’ E}e&gf’#ﬁ}\%ﬁ%’t h
the first substituent The second suagﬁt_i_huen# shoul d .have an

el ectronegat i vi t y BIFHRPG Reilpraogperativtigife pglyiiazide, dHaAMFORS or t he

second substituent should be an atom | ocated on the periphery of the
teclothiazide, trichloromethiazide, chiormerodrin, meralluride,

[“4

mercamphamide, mercaptomerin sodium, mercumatilin sodium, mercurous
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'COX-2 inhibitors, and exert their action by conversion in vivo to the
active and selective COX-2 inhibitors. The active and sel ective COX-2
i nhibitors formed fromthe above-identified COX-2 inhibitor prodrugs
are described in‘detail in WO 95/00501, published Jan. 5, 1995 WO
95/ 18799, published Jul. 13, 1995 and U. S. Pat No. 5,474,995, issued
Dec. 12, 1995. G veprideemensalyh peeddling 7uaphotinomethy-thenphintting $amabrom,
entitled: "Human cycl ooxygenase-2 cDNA and assays for eval uating

cycl ooxygenase- 2 awbihestirgmineathperemine,afinrenahenaleandsily spironalactdne, ar t

woul d be able to determ ne whether an agent is a selective COX-2

i nhibitor or a premutasslimide, Bniuelie, zbseiidy, b@hetaddy] bitaes ahide Sldpafideof
the present invention. "Direct thronbin inhibitors" [0069] Non

limting exanpl es @érefdlbRs tishifnRas)iehokAMnRté, Firdsdniigd, wekBruligs udi n,
hi rugen, Hirul og, argat roban, PPACLC, and thronbin apt aners.

Diuretics [0070] &th S8 g sl bt etk Qs d
in the conpositi yﬁ@%@#ﬁ%?@é@%’?ﬁ%ﬁ%‘#ﬁ%? e Al t hi agﬁgtém’
bendr of i unet hi azi : Lazi byt hi azi .chiprthalidone..

cycl opent hi azi de, dﬂ?%‘?@%%f%%&%%%fﬁ"ﬁ%%g’?’“@%ﬁh@%&@ e&‘@ﬁr&{ﬁlff@ﬂ’e,

I ndapam de, hydrof | unethi azi de, ,nmet hyc) qt hi azj de, ticrane, . .

net ol azone, par af I‘?ﬁ%’r‘gﬁf"g@’,ﬁ‘%ﬁ“lﬁm ’é“?%/q{gl,ge’(ﬁwlﬁﬁ? h’&?@ﬁ?,ﬁcméﬁwmﬁi de,
trichl oronethiazide, chlorperodrin, neralluride, mercanphamn de,

mer capt omer i n sodi RFFjexHisecliprenalan; iambarenenyresrané mixurss thereof. Depending on

the diuretic employed, potassium may also be administered to the patient in
order to optimize the fluid balance while avoiding hypokalemic alkalosis. The
administration of potassium can be in the form of potassium chloride or by the
daily ingestion of foods with high potassium content such as, for example,

bananag or orange juice,
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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wr acenon. . .e..ltratasant ai nerm S5Li deaM -, .. chloride, nersalyl,
acefylline, 7-norpholinonethyl-theophylline, pamabrom

pr ot heobr om ne, theobrornine, canrenone, ol eandrin, spironolactone,
acet azol am de; ambusi de, azosemn de, bunetani de, butazol am de,

cl opam de, .cl orexol one, disulfam de, ethoxzol am de, furosernide,

mef rusi de, et hazBPaémﬁl‘déualq)Wﬁbhm@elestcrthwW¢ retcmtbfampo}\

Xi pam de, atni nonetradi ne, am sonetradi ne, amanozi ne, am | oride,
arbutin, chlor azareﬂhqﬂwﬁ:hﬁbitcymhm:e&eércﬁom oozt Henefidhl ¢ the aedimehtv?,

i sosorbide, matmtol, metochal cone, nuzolirnine, perhexiline,
ticrynafen, tri anﬁtwke(lﬁzderQetaﬁﬁl&omﬁl%&ﬁs&iuﬁsmi%s@ﬁﬁgwjg on the
diuretic enpl oyed, potassium may al so be adm ni st ered to the patient
in order to optimze the fluid balance whil e avoi di ng hypokal em ¢

al kal osi[8073The adHMG-EoRatdRbs@hAbRAIBMPoE @PadPBnisRatioRSyi %Bts of
pot assium chloride or by the daily ingestion of foods wth

pot assi um cont ent g8 telan@eh infiBde SW?W@ v%tatﬁf gq’a’c W

Endot hel i n Receptor Ant agonl st $ ' nNg. ex rrpl &s ' an

T A L BT
SRS n@@fﬁﬁf% S PS8 88

3-hydro 3- net hyl -coen rreA r educt ase
( y Xy~ hﬁo.gg,%fw%), cer?vasét\;n, and zmmeroxlljs othe?s désgnbede S. Pat. Nos.

5,622,985; 5,135,935; 5,356,896; 4,920,109; 5,286,895; 5,262,435; 5,260,332;
5,317,031; 5,283,256, 5,256,689; 5,182,298, 5,369,125; 5,302,604; 5,166,171,
5,202,327, 5,276,021, 5,196,440; 5,091,386; 5,091,378; 4,904,646; 5,385,932,
5,250,435, 5,132,312; 5,130,306; 5,116,870, 5,112,857, 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;
4,923,361, 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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m crosomal enzynme that catalyzes the rate limting reaction in

chol esterol biosynthesis (HMG CoA6Meval onate). An HMG CoA reduct ase
i nhibitor inhibits HMG CoA reductase, and as a result inhibits the
synt hesi s of chel esterol. A nunber of HMG CoA reduct ase i nhibitors
have been used to ndi vi dyal.s with er chol erqQ a... Mre
recently, EMG CoA W&ﬁ%ﬂl‘ie@%ﬁﬂ%ﬁ”%ﬁmﬁ%% BTHES ?%‘k% gitalin,
beneficial in the t,rﬁ nt of . stroke (Endres M et al., Proc Nail
Acad Sci US A 19%8italissdigiexin, sligoxmpdobylapins, decarneaaug; fepseninghi bi t or s
useful for co-admnistration with the agents of the invention

i ncl ude, but are $RPEX3Ming teaeximene, stytirapileing, fenglspginepitalin \gitoxin,
4,444,784), lovastatin (U S. Pat. No. 4,231,938), pravastatin sodium
(U.S. Pat. No. 4,8a®cpeiine, Heptamired dtydrastiniheSiboPating)danathsiias) |6bédine,
atorvastatin (U S. Pat. No. 5,273,995), cerivastatin, and nunerous
others described sflrikbr®, néifiblin, dlesndri, §iBaif) Sfxyfedride; pirdsbenddd, SomlSRE,

proscillaridin, resibufogenin, scillaren, scillarenin, strophanthin, sulmazole,

theobromine, vesnarinone, xamoterol, and mixtures thereof.
“Renin inhibitors”

[0076] Renin inhibitors are compounds which interfere with the activity of renin.
Renir inhibitors include amino acids and derivatives thereof, peptides and
derivatives thereof, and antibodies to renin, Examples of renin inhibitors that
are the subject of United States patents are as follows: urea derivatives of
peptides (U.S. Pat, 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 suifonamides 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 chiorine 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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4,920 100 5. 286, 895 5 262 435. 5,260, 332: 5,317, 031: 5, 283, 256:
5 256. 689. 5 182 298.

Vasodilators

[0077]

Non-limiting examples of vasodilators that may be used in the compositions of
the present invention include bencyclane, cinnarizine, citicoline, cyclandelate,
ciclonicate, diisopropylamine dichloroacetate, eburnamonine, fasudil,
fenoxedil, flunarizine, ibudilast, ifenprodil, isosorbide dinitrate, isosorbide
mononitrate, lomerixine, nafronyl, nicametate, nicergoline, nimodipine,
papavetine, pentifylline, tinofedrine, vancamine, vinpocetine, viquidil,

amotriphene, bendazol, benfurodil hemisuccinate, benziodarone, chloracizine,

chromonar, clobenfurol, clonitrate, cloricromen, dilazep, dipyridamole,
droprenilamine, efloxate, erythrityl tetranitrate, etafenone, fendiline, floredil,
ganglefence, heart muscie extract, hexestrol bis(alpha-diethylaminoethyl
ether), hexobendine, hydralazine compound, itramin tosylate khellin,
lidoflazine, mannitol hexanitrate, medibazine, nitroglycerin, isosorbide
mononitrate, isosorbide diniirate, and other nitrates, pentaerythritol
tetranitrate, pentrinitrol, perhexiline, pimefylline, prenylamine, propatyl
nitrate, pytidofylline, 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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'5,369 125 5 302 604. 5 166 171. 5,202,327 5,276, 021: 5, 196, 440;
5 091 386. 5 091 378

[0078] Note that "hydzalazine compound" refers to a compound having the formula:

------------

wherein a, b and ¢ are each independently a single or a double bond; R; and Rs are

 each independently a hydrogen, an alkyl, an ester or a heterocyclic ring; Ry and Ry are
each independently a lone pair of electrons or & hydrogen, with the proviso that at
least one of Ry, Ro, R and Ry is not a hydrogen. Examples of hydralazine compounds
include; but are not limited to budralazine, cadralazine, dihydralazine, endralazine,
hydrala#ine, pildralazine, todralazine and the like.

Vasopressors

[0079] Non-limiting examples of vasopressors that may be used in the compositions
of the present invention include amezinium methyl sulfate, angiotensin amide,
dimetofrine, dopamine, etifelmin, etilefrin, gepefrine, metaraminol,
methoxarnine, 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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4,904, 646; 5, 385,932; 5, 250,435; 5,132,312; 5,130, 306; 5,116, 870;
5,112, 857; 5,102, 911;

AGE Formation Inhibitors (advanced glycosylation end-product formation inhibitors)

[0681] Non-limiting examples of AGE formation inhibitors that may be used in the

compositions of the present invention include Pimagedine.

Other actives:

[0082] - Non-limiting examples of other active ingredients that may be combined with
these nebivolol compositions include, but are not limited to, the following
representative classes of compounds, as well as their pharmaceutically

acceptable salts, isomers, esters, ethers and other derivatives:

[0083] Analgesies and anti-inflammatory agents, such as aloxiprin, auranofin,
azapropazone, benorylate, capsaicin, celecoxib, diclofenac, diflunisal,
etodolac, fenbufen, fenoprofen calcium, flurbiprofen, ibuprofen,
indomethacin, ketoprofen, ketorolac, leflunomide, meclofenamic acid,
mefenamic acid, nabumetone, naproxen, oxaprozin, oxyphenbufazone,
phenylbutazone, piroxicam, rofecoxib, sulindac, tetrahydrocannabinol,

tramadol and tromethamine;

[0084] antihelminthics, such as atbendazole, bephenium hydroxynaphthoate,
cambendazole, dichlorophen, ivermectin, mebendazole, oxamniquine,
oxfendazole, oxantel embonate, praziquantel, pyrantel embonate and

thiasbendazole;

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

montelukast, and albuterol;
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5,098, 931; 5,081, 136; 5, 025,000; 5,021, 453; 5,017,716; 5,001, 144,
5,001, 128; 4, 997, 837;

[0086]

[0087]

[0038]

[0089]

[0090]

anti-bacterial agents, such as alatrofloxacin, azithromycin, baclofen,
benzathine penicillin, cinoxacin, ciprofloxacin HCI, clariﬂuomyéin,
clofazimine, cloxacillin, demeclocycline, dirithromycin, doxycycline,
erythromycin, ethionamide, furazolidone, grepafloxacin, imipenem,
levofloxacin, lorefloxacin, moxifloxacin HCI, nalidixic acid, nitrofirantoin,
norfloxacin, ofloxacin, rifempicin, rifabutin, rifapentine, sparfloxacin,
spiramycin, sulphabenzamide, sulphadoxine, sulphamerazine, ulphacetamide,
sulphadiazine, sulphafurazole, sulphamethoxazole, sulphapyridine,

tetracycline, trimethoprim, trovafloxacin, and vancomycin;

anti-viral agents, such a3 abacavir, amprenavir, delavirdine, efavirenz,
indinavir, lamivudine, nelfinavir, nevirapine, ritonavir, saquinavir, and

stavudine;

anti-depressants, such as amoxapine, bupropion, citalopram, clomipramine,
fluoxetine HCI, maprotiline HC, mianserin HC], nortriptyline HC, paroxetine
HCl, sertraline HC, trazodone HCl, trimipramine maleate, and venlafaxine

HCL

an;i-epz‘lepz‘ics, such as beclamide, carbamazepine, clonazepam, ethotoin,
felbamate, fosphenytoin sodium, lamotrigine, methoin, methsuximide,
methylphenobarbitone, oxcarbazepine, paramethadione, phenacemide,
phenobarbitone, phenytoin, phensuximide, primidone, sulthiame, tiagabine

HC, topiramate, valproic acid, and vigabatrin;

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

itraconazole, ketoconazole, miconazole, natamyein, nystatin, sulconazole
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4,996, 234; 4,994, 494; 4,992, 429; 4,970, 231;- 4, 968, 693; 4, 963, 538;
4,957, 940; 4, 950, 675;

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

nitrate, oxiconazole, erbinafine HC, terconazole, Hoconazole and undecenoic

acid;
anti-gout agents, such as allopurinol, probenecid and sulphinpyrazone;

anti-malarials, such as amodiaquine, chloroquine, chlorproguanil HCl,
halofantrine HCl, mefloquine HCI, proguanil HC, pyrimethamine and quinine
sulfate;

anti-migraine agents, such as dihydroergotamine mesylate, ergotamine
tartrate, frovatriptan, methysergide maleate, naratriptan HCI, pizotifen

maleate, rizatriptan benzoate, sumatriptan succinate, and zolmitriptan;

anti-muscarinic agents, such as atropine, benzhexol HC, biperiden,
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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' 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 di scl osures of

whi ch

[0097]

10098)
[0099)

[00100]

[00101]

anti-psychotics, such as aripiprazole, clozapine, ziprasidone, haloperidol,
molindone, loxapine, thioridazine, molindone, thiothixene, pimozide,
fluphenazine, risperidone mesoridazine, quetiapine, trifluoperazine,

chlorprothixene, chlorpromazine, perphenazine, trifluopromazine, olanzapine;
anti-thyroid agents, such as carbimazole, paricalcitol, and propylthiouracil;
anti-tussives, such as benzonatate;

anxiolytics, sedatives, hypnotics and neuroleptics, such as alprazolam,
amylobarbitone, barbitone, bentazepam, bromazepam, bromperidol,
brotizolam, butobarbitone, carbromal, chlordiazepoxide, chlormethiazole,
chlorpromazine, chlorprothixene, clonazepam, clobazam, clotiazeparn,
clozapine, diazepam, droperidol, ethinamate, fluanisone, flunitrazepam,
triflupromazine, flupenthixol decanoate, fluphenthixol decanoate, flurazepam,
gabapentin, haloperidol, lorazepam, lonmetazepam, medazepam,
meprobamate, mesoridazine, methaqualone, methylphenidate, midazolam,
molindone, nitrazepam, olanzapine, oxazepam, pentobarbitone, perphenazine
pimozide, prochlorperazine, pseudoephedrine, quetiapine, risperidone,
sertindole, sulpiride, temazepam, thioridazine, triazolam, zolpidem, and

zopiclone;

corticosteroids, such as beclomethasone, betamethasone, budesonide,
cortisone acetate, desoxymethasone, dexamethasone, fludrocortisone acetate,
flunisolide, fluocottolone, fluticasone propionate, hydrocortisone,

methylprednisolone, prednisolone, prednisone and triamcinolone;
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parents are-incorporated herein by reference. [00741C her
non-limting exanpl es of HM& CoA reductase inhibitors that may be
used in the conpositions of the present invention include nevastatin,
pi tavastatin, .rosuvastatin, gencabene, and probucol. I'notropic Agents
[00751Non-limting exanples of inotropic agents that may be used in
t he colfi§8e3lt i onswmtitrarbimsopice sgents, isuohen epamorpling, betencecipfing thesyiate,
acetyl di gitoxins, 2- am no-4-picoline, anrinone, benfurodil
hem succi nat e, Hisadiddeseate, pramipexole, ropinirole HC, and tolcapone;
[00103] gastrointestinal agents, such as bisacodyl, cimetidine, cisapride,
diphenoxylate HCI, domperidone, famotidine, lansoprazole, loperamide,
mesalazine, nizatidine, omeprazole, ondansetron HCL, rabeprazole sodinm,

ranitidine HCI and sulphasalazine;

[00104] keratolytics, such as acitretin, calcipotriene, calcifediol, calcitriol,

cholecalciferol, ergocalciferol, etretinate, retinoids, Targretin, and tazarotene;

[00105] lipid regulating agents, such as atorvastatin, bezafibrate, cerivastatin,
ciprofibrate, clofibrate, fenofibrate, fluvastatin, gemfibrozil, pravastatin,

probucol, and simvastatin;
[00106] muscle relaxants, such as dantrolene sodivm and tizanidine HCI;

[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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" canphot am de, conval l atoxin, cymarin, denopam ne, desl anosi de,
digitalin, digitalis, digitoxin, digoxin, dobutam ne, docarpam ne,
dopam ne, dopexam ne, enoxi none, erythrophleine, fenal som ne,
gitalin, gttoxin, glycocyam ne, heptam nol, hydrastinine, ibopamne,
| anat osi des, loprinine, mlrinone, nerifolin, oleandrin, ouabain,
oxyfedrine, pinolséterens, ppogssialone riniexolone standdoknl; stilbestral gestdsidrageni n,
scillaren, scillarenin, strophanthin, sulnmzole, theobrotnine,
vesnari none, xandtbetomk; and mi xtures thereof. "Renin inhibitors"

[ 0076] Reni n inhibitors are conpounds which interfere with the
activity of rent. Rent inhibitors include am no acids and derivatives
t her eof [00p&4it i destimmibntiesich as antgirtdntins, defamphatoming ddyeabgamime, r eni n.
Exanpl es of rent inhibitors that are the subject of United St at es
patents are as fqbﬂmmmwamﬁgﬁdo\yatl ves of peptides (U S. Pat. No.
5,116, 835); am no acids connected by nonpepti de bonds (U. S. Pat. No.
5,114,937); di- and tri-peptide derivatives (U S. Pat. No.

5,106, 8fm)11jani ng TRIHaER dritiplyis YRk ab RREBRExatd) Nos,
5,104, 8?313 and 5, Oggg%ﬁg’; dtlzol sul fonamades andxasum]‘%and%%’(u S. Pat.

No. 5,098, 924); cogg d W .No. 5,095, 006); peptidyl
bet a- am noacyl am nod| car %t es r@%ag%' No. 5,089, 471);
pyrol i m dazol ones (U.S. Pat No. 5,075,451); fluorine and chlorine

statine GM tato 5, 066, 643) ;

pept i dy amﬁno d%@?ﬁﬁg&b@%@%ﬁﬁ% %@%6@?35&% 845 079);

N-nor phol i no derivatives (U S. Pat. No. 5,055,466); pepstatin

derl vat (U. S A 980, 283); N-heterocyclic al cohols (U.S.
[0\02?%85 25%%9&1%‘#%% bnal antibodies to rent (U.S. Pat. No.

4 780 401); and a variety of other peptides and anal ogs thereof (U. S

o SR R G AP SRS S o

of vasodilators that may be used in the conpositions of

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

[00116] Flavonoids and Isqflavonoids 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 Astragalus 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-Jowa 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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the present invention include bencyclane, cinnarizine, citicoline,
cycl andel ate, ciclonicate, diisopropylam ne dichloroacetate,

ebur nanoni ne, fasudil, fenoxedil, flunarizine, ibudilast, ifenprodil,
i sosorbide dinitrate, isosorbide nononitrate, |omerbdne, nafronyl,

ni canetate, ni cer goV/ElgToolbdMDRL/ARARBANS: ,,g)emdpenti fylline,

ti nof edrine, vancanthe, vinpocetine, viquidl,” anotriphene, bendazol,

benf dil hem e ' i
oF obant ur ol ol onfEe R R A0PA R E0dERAS AL My nedl] BRI e
d i I am ne, it t et i t t af

o Time T Mo o neth Sroodhdiiy ierch 60 Rt b Raenf o 20¥ S S nervon)
bi | pha- di et hyl am t hyl .ether),. h ir hydr.al azi

S omaund Lt T 1 S0 EE ol e S oy e TAL HBHRYRAGH copowd for the

hexani trate, medibazine, nitroglycerin, isosorbide nononitrate,

i sosor bi de di ni t r AM@osep{thenressrt develppment. Fop exannls, flaveroidsompounds for
tetranitrate, pentrinitrol, perhexiline, pinefylline, prenylam ne,
prop atyl nitrat etheppriogeefthe preesnt devalopuient mayrbechuinaye not timitadtoafidi ne,
trolnitrate phosphate, visnacline, alum num nicolinate, bamethan,
bencycl ane, bet ahkpittedsn, (b)-eaechitnprocydnidiv BRameiceitn ddbydrate] fagifolin,

bufl onmedi |, butal am ne, cetiedil, cidonicate, cinepazide,
cinnarizine, cycl aRoehiadicanddhd I@pr opyl am ne di chl oroacet at e,
el edoi sin, fenoxedil, flunazine, hepronicate, ifenprodil, iloprost,

inositol niacinate, isoxsuprine, kallidin, kallikrein, noxisylyte,
naf r onyl [001¥7F anet akforéliosh] §Rich Beherdlly GRS tfRABERs oAEiGAIIgMHYm MeCohol
nylidrin, pentifylline, pentoxifylline, piribedil, prostaglandin El,

suloctidil, tolazg|l t hi i a0 .
0075) Mot hot < Bk BRI AR5 e p RN AL o e

e Torm s Syl ulh N SRR A A0 i 0
epenent ) e e s o RoSih orth GplBiehaaches 71 7

hydrogen, with the proviso that, af |east one of Itl, R2, R3 and R4 is
not a hydrogen. EX¥mpsEsalsaoppaidskelstiPe conpounds include, but are

not limted to budral azi ne, cadral azi ne, dihydral azi ne, endral azi ne,

hydral azi ne, pildral azi ne, todral azine and the Iike.
[00118) Carotenoids are divided into two subclasses, i.e., more polar compounds called

xanthophylls, or oxycarotenoids, and the nonpolar hydrocarbon carotenes.

[00119) 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 simp-ly 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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‘Vasopressors [0079] Non-1inmiting exanpl es of vasopressors that may be
used in the conpositions of the present invention include tunezinium
met hyl sulfate, angiotensin amde, dinetofiine, dopamne, etifelmn,
etilefrin, gepefrine netar am' nol , methoxamni ne, mnidocirine,
nor epi nephrine, ph Iedr| ne ne hr rine, and m xtures thereof. ACE
Crosslink Br eakerﬁ @é‘?tgfl P8 @#ﬂnéhmbq@k“@atotenmdaﬁgndhokk”
breakers) [0080] Non- I I m t| ng exanpl es of AGE crosslink breakers that
may be used in t hedisehpuSi Bittbwnse: ai, 2004 which ssdrerein incarpbiated Hyrrefereries.
Al agebrium ACE Formation Inhibitors (advanced gl ycosyl ation
end- product formation inhibitors)

[00120) It will be evident to any skilled person how to choose the suitable catotenoid

compound for the purpose of the present development.

(00121} Examples of carotenoids include astaxanthin, zeaxanthin , lutein, lycopene,
beta-carotene,
[00122] Other non-limiting examples of naturally occurring carotenoids include:

Aaptopurputin; Actinioerythrin; Actinioerythrol; Adonirubin; Adonixanthin;
A.gA70; A.gA471; Agelaxanthin C; Aleuriaxanthin; Alloxanthin;
Amarouciaxanthin A; Amarouciaxanthin B; Anchovyxanthin; 3',4'-
Anhydrodiatoxanthin; Anhydrodeoxyflexixanthin;
Anhydroeschscholtzxanthin; Anhydrolutein; Anhydroperidinin;
Anbydrorhodovibzin; 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"-ocic 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-3-0l; beta-
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[ 0081] Non-limting exanples of ACGE formation inhibitors that may be
used in the conpositions of the present invention include Pinmgedine.
O her actives: [0082] Non-limting exanples of other active S

i ngredients that may be conbined with these nebivol ol conpositions
i ncl ude, but are ngio-2'icaiotend]; t&@o-%ﬂﬁ&;ﬁa@&ﬁn@hﬂp@-ﬂi%&bﬁ@ﬁﬁtﬁ?&%@c@eﬂ@ﬁes
of conpounds, as well as their pharnmaceutically acceptable salts,

i soners, esters, e{gyes SycdpshaBidpals-tRbpenal Aye30- LRSS mnakgesics and

anti-inflammatory agents, such”as al oxiprin, auranofin, azapropazone,

benoryl ate, capsaigd &l i arﬂl‘ﬁﬁ 04 £N j AS Al .8t RE8l.AC,
f enbuf en, fenoprofvgdr%ﬁ%:aghgil’ %%Q%P%r | pr’o‘?@%ﬁfagg%@gggﬁ?aﬁnz girf‘él aagi n,
ket opr of en, ket or C ' : nam | Jefenam c. |
aci d, nabunet one, %r@glr- gé%%ﬁ@%%?@%ﬂﬁ%&%ﬂ%hg%ﬁepggfgghex}l{g%, Bk *

ItO Pg%hgrt gﬁgnte r Opl { eﬁp?qa.@d; rA%Ie?o(ige)ﬁlox?é; Assyrln! zrégaégéro%egé;rfug c rc?ngea;1 nnabi nol,

L)

Auroxanthing Azafrin; Azafrinaldehyde;

[00123] Bactgrial phytoene; Bacterioerythrin alpha; Bacterioerythrin beta;
Bacteriopurpurin alpha; Bacterioruberin; alpha-Bacterioruberin;
Bact_erioruben'n diglycoside; Bacterioruberin monoglycoside; alpha-
Bacterioruberin monomethyl ether; Bisanhydrobacterioruberin; 3,4,3',4'
Bisdehydro-beta-carotene; Bisdehydrolycopene; 2,2"-Bis(4-hydroxy-3-methyl-
2-butenyl)-beta,beta~ carotene; 2,2'-Bis[3-(glncosyloxy)-3-methylbutyl]-
3,4,3" 4'-tetradehydro- 1,2,1',2tetrahydro-psi,psi-catotene-1,1'-diol; 2,2
Bis[4-(beta,DD- glucopyranosyloxy)-3-methyl-2-butenyl]-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', 2tetrahydro-psi,psi-
carotene-1,1-diol; 2,2-Bis(3-methyl-2-butenyl)-[ epsil,[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'-diol; 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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[ 0084] anti hel m nthics, such as al bendazol e, bepheni um

hydr oxynapht hoat e, canbendazol e, di chl orophen, ivernecfin,
nmebendazol e; oxammi-qui ne, oxfendazol e, oxantel enbonate,

prazi quantel, pyrantel enbonate and tbi abendazol e; [0085]anti -ast hna

agents, [003]as Zilabocetiting Calttiakhifhia pCinthak @1t Copbaehis,  dpddrfhin epoxide;
nont el ukast and al buterol [ 0086] anti - bacterial agents, such as

al at r of | oxaci n, azishiAb@MURLICapbl b ThpsdbeRERs DiRBrbER Cshiokibhdions;
ci noxaci n, ci prof | oxaci n HC1, cI ari t hrony0| n, clofazi m ne,

cloxacillin, dem@aﬁ%oh@%arﬁi kz %%&boﬁ???ﬁﬂﬂ% d?da gamma-caroFﬁne,

eryt hromyci n, ethionam de, fur one oxaci n,

| evofl oxacin, |or s
ni t r of ur ant oi n, n?r#%%actﬁ% &Bﬁ%é(n%?‘ﬁdeﬁ ﬂ(f;éwn%iﬂgjd %E&F %Iﬁ'?g'ﬁ]
R o R G BRSO B R R At e 7
pul phar net hoxazol S5 2B 1O GO PRI R et R Saroten e
abacavir, anprenavir, delavirdine, efavirenz,

Carotene; gamma-Carotene, gamma,gamma—Carotene, gamma,psi~Carotene;

[delta]-Carotene; [epsi] -Carotene; [epsi] (1)-Carotene; [epsi],[epsi]-Carotene;
[epsi],psi -Carotene; zeta-Carotene; zeta-Carotene, asym.; eta-Carotene;
ftheta]-Carotene; xi-Carotene; [phi]-Carotene; [phi],[phi]-Carotene; [phi], X~
Carotene; [phi),psi-Carotene; X, X-Carotene; psi-Carotene; psi,alpha-Carotene;
psi,psi-Carotene; {theta]-Carotene; beta- Carotene-5,6,5',6"-diepoxide; beta-
Carotene 5,8,5',8"-diepoxide; beta, beta-Carotene-2,2'-diol; beta,beta-Carotene-
2,3-diol; beta,beta- Carotene-3,4-diol; beta beta-Carotene-3,3"-diol; beta,beta-
Carotene-4,4"-diol; beta,[epsi]-Carotene-3,2-diol; beta,[epsi]- Carotene-3,3'-
diol; beta,psi-Carotene-2,3-diol; beta,psi-Carotené- 3,3'~diol; [epsi),[epsi]-
Carotene-3,3'-diol; [phi],[phi]-Carotene-3,3'- diol; psi,psi—Cafotene-lé,lﬁ'-
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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‘indinavir, |am vudine, nelfinavir, nevirapine, ritonavir, saquinavir,
and stavadi ne; [0088] anti-depressants, such as anoxapi ne, bupropion,
cital opram clom pram ne, fluoxetine HCL, maprotiline HClL, m anserin
HC1, nortriptyline HCl, paroxetine HCl, sertraline HO trazodone HCl,
trimpram ne mal eate, and venl af axi ne HCl; [0089] anti-epileptics,
such as becl am dechighi-Gamtenedi 63,6 -tekrong betphete-Cardierted, h2-ttiel; tte-,
fosphenytoin sodium |anotrighae, nethoin, nethsuxiraide,

met hyl phenobar bi t Sarwienech3 ol pktaesta-Carotene-6 [4:iHrinh etgiretan Samténde,
phenobar bi t one, phenytoin, phensuxi m de, primdone, sulthiane,

ti agabi ne HO t opBpAgtvaicd;, betglepsipCarotans-Bld,36110]; \begfailr Chrotene-3,19,3-triol;
[ 0090] anti - fungal agents, such as anphotericin, butenafine HC1,

IUCyt o0l ne, Or 1 SearuTa e e Eas o ot e a2 e aE R

natanycin, nystat b&ot&%—ﬁl‘?ﬂ&éﬁét@- Caroten-3-0l; beta,beta-Caroten-4-ol; beta,[epsi]-
Caroten-2-0l; beta,[epsi]-Caroten-3-0l; beta,[epsi]-Caroten-3"-ol; beta,[epsi]-
Caroten~4-ol; beta,[phi]}-Caroten-3-ol; beta,X-Caroten-3-ol; beta, psi-Caroten-
3-ol; beta,psi-Caroten-4'-ol; [epsi],psi-Caroten-3-ol; [phi],[phi}-Caroten-3-ol;
[phi],[plﬁ]-C#rotemlé-ol; [phil,[phi]-Caroten- 20-o0l; Carotenonaldehyd; beta-
Carotenone; beta,beta-Caroten-2-one; beta,beta-Caroten-4-one; beta,{epsi]-
Caroten-2-one; beta,[epsi]- Caroten-4-one; beta,psi~Carotf:n-4-one; gamma-
Caroten-4-one; alpha- Carotone; Celaxanthin; Chiriquixanthin A;
Chiriquixanthin B; Chlorellaxanthin; Chlorobactene; Chloroxanthin;
Chrysanthemaxanthin; Citranaxanthin; alpha-Citrdurin; beta-Cifranrin; beta-
Citraurinene; beta-Citraurino}; Citroxanthin; Compound X; C.p.:
Corynebacterium poinsettiae; Corynexanthin; Corynexanthin glucoside; C.p.;
C.p.; C.p.; Crocetin; gamma-Crocetin; 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-
Cryptoeutreptielianone; 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;
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nitrate, oxiconazole, erbinafine HCl, terconazole, tioconazole and
undecenoi ¢ acid; [0091] anti-gout agents, such as allopurinol,
probeneci d and. sul.phi npyrazone; [0092] anti-mal arials, such as
anodi aqui ne, chl oroqui ne, chl orproguanil HCl, hal ofantrine HC1,

mei | oqui ne HC1, pCogimmabthokiCheurpiaxantkinhEnilicaeiandrotitienCighisttnthat; e;
[ 0093] anti-m grai ne agents, such as di hydroergotam ne nesyl ate,

er got am ne tartraDgcahlydovitd-taadiaie; 1,7HEMS2ITBU!, [ B&kRydrABG L | Pt an

HC1, pizotifen nmaleate, rizatriptan benzoate, sumatriptan

T ophic, benzhexal R b e Py g TRy B Ao U0 e,

repenzol at e br o g, oiPAARCYS )b AR Lkl £3T 0e
Decahydrolycopene; Decaprenoxanthin; Decaprenoxanthin diglucoside;
Decaprenoxanthin monoglucoside; Deepoxyneoxanthin; Dehydro- see also
Bisdehydro~, Didehydro-, MonodehydroDehydroadonirubin;
Dehydroadonixanthin; Dehydrocarotene II; Dehydrocarotene III; Dehydro-
beta-carotene; 3,4-Dehydro-beta-carotene; 3',4'-Dehydro-gamma- carotene;
3',4'-Dehydrocryptoxanthin; Dehydrogenans-P; Dehydrogenans-P;
Dehydrogenans-P; Dehydrogenans-P; Dehydrogenans-P 439 mono-OH;
dehydrogenaﬁs-Phgmoene;dehydrogenans-Phgﬂxﬂluene;
Dehydrohydroxyechinenone; 3'-Dehydrolutein; 3,4-Dehydrolycopen-16-al;
Dehydrolycopene; 3,4-Dehydrolycopene; 15,15'-Dehydrolycopersene; 7',8,
11', 12"-Dehydrononapreno xanthin; 11',12'-Dehydrononaprenoxanthin; 3',4'-
Dehydro-17 '(or 18")-oxo-gamma-carotene; Dehydropapilioerythrin; 11,12-
Dehydrophytoene; 11',12-Dehydrophytoene; 2'-Dehydroplectaniaxanthin,
Dehydroretrocarotene; 3,4-Dehydrorhodopin; Dehydrorhodovibring 3',4'-
Dehydrorubixanthin; Dehydrosqualene; 7,8,7',8'-Dehydrozeaxanthin; 7,8-
Dehydrozeinoxanthin; Demethyl(ated) spheroidene; Deoxyflexixanthin,
Deoxylutein I; Deshydroxydecaprenoxanthin; Diadinochrome;
Diadinoxanthin; Dianhydroeschscholizxanthin; 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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[ 0095] anti - neopl asttc agents and i rmunosuppressants, such as

am nogl ut et hi m de, ansacrine, azathioprine, bicalutam de, bisantrene,
busul fan, canptothecin, papecitabine, chloranbucil, cyclosporin,
dacarbwi ne, ellipticine, estranustine, etoposide, irinotecan,

| onrust i ne, el phabigncidieAtBRbeghyidens 4 Ma?@ﬁHymbﬁe 4”4'1]31@697 B11,12-
m totane, mtoxantrone, nofetil mycophenolate, nilutam de,

paclitaxel, procaiharydelydbgeneShiadkhdiha; DR T giso DRERHSS €N
citrate, t eni posi de, %estol actonél t opot elcan HCfl aﬁ((]j t%ﬁmfene

citrate; [0096] anMonB&éEﬁ/ﬂ%?gh 514 -2 %HS Betg%%x% RagH 9‘”‘? 1der1;1¥dro-2 -

benzni dazol e, clioquin coqui dr ox Y [Vigale)

di'l oxani de throat .l E&Bﬂh%ﬁ?ldz,g(rﬁa&gd%g{l ﬁ;g.nﬁnt gpg"-ﬂ%zl%}d?d—beta,psi-

ni nor azol e, nitrof'urazone

o T BB e g e
o o T P A pcta oo A R s

per phenazi ne, tdf|uopromazi ne, ol anzapin
3,4-Didehydro-beta, [phi]-carotene; 3 4—D1dehydro-beta,X -carotene; 3'4'-

Didehydro-beta, psi-carotene; 3',4'-Didehydro-gamma,psi-carotene; 7,8~
Didehydro- [phi),[phi]-carotene; 7,8-Didehydro-~[phi],X-carotene; 3,4-
Didehydro-psi, psi-carotene; 7,8-Didehydro-beta,beta—carotene-?:,3‘-diol; 7,8-
Didehydro-beta,[epsi]-carotene-3,3'-diol; 3,4-Didehydro-beta,beta- carotene-
2,2'-dione; 3'4-Didehydro-beta,psi-caroten-16"oic acid; 3',4-Didehydro-
beta,beta-caroten-3-ol; 3',4"-Didehydro-beta,beta- caroten-4-ol; 7,8-
Didehydro-beta,[epsi]-caroten-3-ol; 7,8-Didehydro- beta,[phi]-caroten-3-ol;
7,8-Didehydro-beta,X-caroten-3-0l; 3',4'- Didehydro-beta,psi-caroten-3-ol;
3'4' Didebydro-beta,psi-caroten- 16'-ol; 3',4'-Didehydro-beta,psi-caroten-18'-
ol; 3',4"-Didehydro- beta,beta-caroten-4-one; 3',4'-Didehydro-bgte,psi-caroten-
4-one; 7',8'-Didehydro-beta,beta-carotene 3,4,3triol; 3,4-Did§i_1ydrjo-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-3,5,3triol; 7',8'-Didehydro-5,6-dihydro-beta,beta-
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[0098] anti-thyroid agents, such as carbinmazole, paricalcitol, and
propyl thiouracil; [0099]anti-tussives, such as benzonatat e;

[ 00100] anxt-ol yti cs, .sedatives, hypnotics and neurol epti-cs, such as
al prawl am anyl obar bi t one, bar bi tone, bentazepam bronmazepam

bronperi dol, br otchefna,s5,butieh 8" LiDi@Rgdroaas hﬁl@fd&ﬁbeta,ﬁéilc%%aaqp@m de,
chl or net hi azol e, chl orproma2| ne, chlofprothixene, clonazepam

clobazam cloti agGaIcChRERRES. &R psERAEEHUN, 314C DA

fl uani sone, flunitrazepam tTi Fupr Zi ne, upen h| %ol

f1 uphent hi xol deqaz"caﬂgh?o b S .aca%%f@-op%hgmeglg&o 112 8 &ﬂo%gia,pm-

Iorﬁzepalm | onnet'dze ze am neprod I dmésorl a2|ne
EFtanig‘S?ngf‘eoxaze%fﬁwiﬁghﬂa%@%dsﬁﬁ%ﬁ"@y %r%%'%‘?ﬁagn‘ﬁ‘? SR

prochl or pers7i ne irre, quetia . eridone
sertindol e, sul p;DrlE%é’H g?rgyg‘ﬁ%)hﬁm?rﬁ?'&?‘?@%‘g'%ébd YHPBPISRCTE ?HF’p% Aem
and zopi cl one; [0Q101 cortlcoster0|ds such as becl onet hasone,
bet anet hasone, eteﬂmmt@e&&@dewéwym&oﬂe
dexanet hasone, fI udr ocort i sone acetate, flurrisolide, fluocortol one,
fluti casone pr opDidﬁwéto-%?dﬂmm,bMQtemt4h§)+l1idéﬂdto§h5'€rﬂleq-beta,psi-
pr edni sol one, predni sone and tri anei nol one;

carotene; Didehydroretro~-gamma- carotene; 4',5'-Didehydro-4,5'-retro-

ate

beta,beta-carotene-3,3'-diol; 4', 5S\-Didehydro-4,5"-retro-beta,beta-carotene-
3,3'-dione; 10',11"- Didehydro-5,8,11',12! tetrahydro-10"-apo-beta-carotene-
3,5,8-triol; ', 7'-Didehydro-5,6,5',6' tetrahydro-beta,beta-carotene-3,5,6,3',5'-
pentol; 6,7-Didehydro-5,6,5',6"tetra hydro-beta,beta-carotene-3,5,3', §' tefrol;
3,4-Didehydro-1,2,7',8"tetra hydro-psi,psi-caroten-1-0l;
Didehydrotrikentriorhodin; 7,8-Didehy§]rozeaxanﬂﬁn; Didemethylated
spirilloxanthin; 1,2,1',2-Diepoxy-2,2"b is (3-hydroxy-3-methylbutyl)3,4-
didehydro-1,2,1',2'-tetrahydro-psi,psi-carotene; Diepoxy-beta- carotene;
5,8,5',8"-Diepoxycryptoxanthin; 5,6,5',6'“Diepoxy-5,6,5',6'- tetrahydro-
beta,beta-carotene; 5,6,5',8'-Diepoxy-3,6,5',8'tetrahydro- beta,beta-carotene;
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- 3-0l; 5,8,5,8-Diepoxy-

5,8,5',8'tetrahydro-beta,beta-caroten-3-0l; 5, 6,5',8"-Diepoxyzeaxanthin;
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[ 00102] anti - par ki nsoni an agents, such as aponvoi phi ne, bronocriptine
nmesyl ate, lisuride nmal eate, pram pexole, ropinirole HCl, and

t ol capone; {00103].gastrointestinal agents, such as bisacodyl,

ci metidi ne, cisapride, diphenoxylate HCl, donperidone,

f anot i di ner| ansops,ggqg!q;i%@gz&&mﬁggpﬁgg&gg igpg“dri%;ggggfgﬁgﬁg,g%ﬁatgnd

oneprazol e, ondansetron rabepraz I um It

cal Gi potr ene, . cal ey ey o iiderihadH Eidp BBl il Digtucosy 55-
[00105] i pi o r egut B g Sloef DS roshdirheepie i b E5hvd 2Fipo-
cerivastatin, beta-carotene-3,9'- dione; 9',10"-Dihydro-9'-apo-[epsi]-carotene-3,9"-dione;
7',8'-Dihydro-7"- apo-beta-caroten-8'-one; 5',6-Dihydro-5'-apo-18'-nor-beta-
caroten-6'- one; 7,8-Dihydroastaxanthin, beta-Dihydrocarotene; 1,1'-Dihydro-
beta- carotene; 3,4-Dihydro-beta-carotene; 7,7'-Dihydro-beta-carotene; 7, 8'-
Dihydro-beta,psi-carotene; 7',8'-Dihydro-gamma-carotene; 7',8'- Dihydro-
gamma,psi-carotene; 7',8'-Dihydro-[{delta]-carotene; 7',8'- Dihydro-[epsi],psi-
carotene; 1,2-Dihydro-zeta-carotene; 1,2-Dihydro- psi,psi-carotene; 7,8-
Dihydro-psi,psi-carotene; 7,8-Dihydro-beta ,beta-carotene 3,3'-diol; 7,8'
Dihydro-beta,psi-carotene 3,17'- diol; 9',10"-Dihydro-beta,psi-carotene-3,17'
diol; 7',8'-Dihydro- [epsi},psi-carotene-3,17"-diol; 1,2-Dihydro-psi,psi-
carotene-1,20- diol; 5,6-Dihydro-beta,beta-carotene 3,5,6,3"-tetrol; 5,6-
Dihydro- beta,beta-carotene 3,5,3'-triol; 1',2'-Dihydro-beta,psi-caroten 1'-ol;
7',8'-Dihydro-beta,psi-caroten 3-ol; 1‘,2'-Dihydro-[p]'3i],psi- caroten-1"-ol; 1,2-
Dihydro-psi,psi-caroten-1-ol; 5,6-Dihydro-beta, beta-carotene-3,5,6,3"-tetrol;
5,6-Dihydro-beta,{epsi}-carotene-3,5,6, 3'-tetrol; 7,8 (or 7',8)-
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 rhemnoside;
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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. ci profibrate=ttorrorate, " enofibrate, fluvastaiin, genfibrozil,
pravastatin, probucol, and sinvastatin; [00106] nuscle rel axants, such
as dantrol ene sodium and tizanidine HG [00107]nutritional agents,
such as calcitrijol,.carotenes, dihydrotachysterol, essential fatty
acids, non-essential fatty acids, phytonadiol, vitamin A vitamn

asub. 2, vitanin thaﬂinbﬂaa’;rl',,’ﬁ-rﬁﬁﬂjxw,tzaml&td&imlkﬁé?wﬁllﬂ&éo Ok IR ARSh LS

such as codei ne, dextropropoxyphene, di anorpbine, di hydrocodei ne,

fentanyl, meptazi pokpjgida egylﬁ?ﬁﬂﬁﬂﬁfbtoﬁ]ﬁh@qp@lﬁﬁﬁzclﬂ'?ﬁgglgcosyldt—

pent azoci ne; [00108]sexX hor rfon Such "as cl om’pHene

cor 1 5one et e 1 Lo BAS 0Eof ho
e o D100 o o B eSS TERE R o
conj ugat ed gamma-carotene; 1',2'-Dihydro-1“hydroxy-3,4-dehydrotorulene glucoside;
1,2"-Dihydro-1'-hydroxy-4-keto-gamma-carotene; 1',2-Dihydro-1'- hydroxy-
4-ketotorulene; 1',2'-Dihydro-1-hydroxy-4-ketotorulene glucoside; 1',2'-
Dihydro-1-hydroxysphe r;)ideneone; 1',2"-Dihydro-1'- hydroxytorulene
glucoside; 1',2'-Dihydro-1"-hydroxytorulene rhamnoside; 1, 2-
Dihydrolycopene; 1',2-Dihydrolycopene; 7,8-Dihydrolycopene; 1,2« Dihydro-
1-methoxy-lycopen-20-al; Dihydromethoxylycopene; 5,6-Dihydro-4-
methoxy-lycopen-6-one; 1,2-Dihydroneurosporene; 1',2'-
Dihydroneurosporene; 1,2-Dihydro-1-OH-lycopene; 1',2'-Dihydro-1'-OH-
torulene; 2'- Dihydrophillipsiaxanthin; Dihydrophytoene; 1,2-
Dihydrophytoene; 1',2'- Dikydrophytoene; 1,2-Dihydrophytofluene; 1',2'-
Dihydrophytofluene; 7,8- Dihydro-8,7"-retro-beta,beta-carotene; 7',8'-
Dihydrorhodovibrin; 7,8 (or 7',8")-Dihydrosarcinaxanthing 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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estrogens, progesterone, rinexolone, stanozolol, stilbestrol,
testosterone and tibol one; [00110]stimul ants, such as anphetam ne,
dexanphet am ne; dexf.enfl uram ne, fenfluram ne and mazi ndol ; . :

[00111] drugs for

rheumatoid arthriti's such as net hotrexat e,

aur anof i n, aur ot hiafugdni¢-one 3B bilgat ys’a@dic;epmt GiretemUane; 3,3 OARdGE UgS

for osteoporosis such as al endronate and ral oxi f ene; [60113 | ocal

anest heti cs;

beta,chi-caroten-6'-one; 3,8-Dihydroxy- chi,X-caroten-6-one; 3,3"
Dihydroxydehydro-beta-carotene; 3,3+ Dihydroxy-7,8-dehydro-beta-carotene;
3,3"-Dihydroxy-7,8,7',8"-dehydro- beta-carotene; 3,3-Dihydroxy-7,8-dehydro-
beta-carotene-5',6epoxide; 3,3"Dihydroxy-2,3~-didehydro-beta,beta-carotene-
4,4'-dione; 3,3'- Dihydroxy-7,3-didehydro-beta,beta-carotene-4,4'-dione; 3',8'-
Dihydroxy-7,8-didehydro-beta,chi-carotene-3',6'-dione; 3,3-Dihydroxy- 2,3-
didehydro-beta,beta-caroten-4-one; 3,3"-Dihydroxy-7',8"didehydro- beta,beta-
caroten-4-one; 3,4'-Dihydroxy-2,3-didehydro-beta,beta- caroten-4-one; 3,3
Dihydroxy-2,3-didehydro-beta [epsi]-caroten-4-one; 3,8-Dihydroxy-7,8'"
didehydro-chi,X-caroten-6-one; 3,6'-Dihydroxy-7,8- didehydro-6', 7'dihydro-
beta,[epsil-carotene-3',8'-dione; 3,3"-Dihydroxy- 7,8-didehydro-7',8'dihydro-
beta,chi-carotene-6',8-dione; 3,1'- Dihydroxy-3',4'-didehydro-1',2"-dihydro~
beta,psi-caroten-4-one; 1',2'- Dihydroxy-3',4'-didehydro-1',2-dihydro-beta,psi-
caroten-4-one; 3,5- Dihydroxy-6 ,7.-didehydr0-5,6,7',8'-tetrahydro-7‘-apo-beta-
caroten-8'-one; 6,3'-Dihydroxy-7',8'-didehydro-5,6,7,8-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-

1,2,12'tefrahydro-3,4, 3',4'-tetrahydrolycopene; 3,3'-Dihydroxyechinenone;
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[ 00114] anti - herpes drugs such as acyclovir, valacyclovir and
fanciclovir; [00115]anti-enetics such as ondansetron and grani setron;
[ 00116] FI avonoi ds -and | sof | avonoi ds whi ch i ncl ude the ant hocyani di ns
and ant hocyani ns; proant hocyani di ns; flavan-3-ols; flavonols;

flavones; flavanofegyini .Q¥a Si a6l kRhe RN
devel opment is hov’ve'\S/DeIP?&%)% 91\5 [ WZ?PP g@*@&bﬂ%i%&%ﬁ%%’?f@&%@t ed
fromplant, part a . t s _of tragal us., anaceus, but
enconpasses any s%ht%oer %%%\ﬁ%&%%ﬁ%gﬁﬁ%ﬁa? nﬁ@%%’ﬂ%&?@f’%ﬁ"erent
sources or chem cal | nt hesi zed .1n addition, gny suitable known or
not yet di scover e"é"’ﬁ'h%n %e@oﬁﬁglaﬁl%ff’xmﬂ?e?@%‘fl@v S?tﬂnla BERFDES s
within the scope of e .,present, technol oqgy. A nunber of flavonoi ds
and i sof | avonoi dé:%T’é%@@éﬁ%@exﬁﬁn@%ﬂ%mxs&k@oww B3y

Dat abase on the |soflavone Content of Foods, Release 1.3-2002, and in
USDA Dat abase f orDidrorylnigechsrmse; Qihydsonylysppene] S tRillydroxsd2’-(52B03
(http://ww. nal .usda. gov/fnic/foodconp/Data/isoflav/isoflav.htrnl)
and (http://ww. ragtbhddentopyloxiyhs'cl-iddgdon i 2Edihpdrbibata/pii-cawoti-#4 gnef bot h

of them herewith incorporated by reference). It will be evident to
any skilled persddihpdroxyueunbsese; 2136 Dittyidioapl2amol-loatd doicdrotend! N4-dione;

i sof | avonoi d conpound for the purpose of the present devel opnent. For

exanpl e, flavonoiX ' CInpReRASnbRI3-bALHALERORE-DH-dibR- R RBRL 3,3-
devel opnment nmay be, but are not limted to, (-)- epictechin,

(+)-catechin, prasygab 'uﬁ_n@?-as.gagrbeﬁlcmteﬂaaggaia%ﬁs,st HPQJH/?A’:&'QQ-

resveratrol, and the like. [00117] Carot enoi i‘ch generdlfy are

phosphat e pat hwesoiyer o Rl BullR i s SO B
ger anyi ger anyl di SRRLERA S D EIBoT Rt Heu e G Pre R Sl e figpes
carotenoid skel etS?:-P—'Dihydroxyﬂ,S,? 1 8tetradehydro- beta,beta-carotene-4,4'-dione; 3,3"-
Dihydroxy-2,3,2',3'-teradehydro- beta,beta-carotene-4,4'-dione dipalmitate;
3,3'-Dihydroxy-7,8,7',8'- tetradehydro-beta beta-caroten-4-one; 1,1'-
Dihydroxy-3,4,3',4'- tetradehydro-1,2,1',2tetrahydrod-psi,psi-carotene-2,2'-
dione; 3,8"- Dihydroxy-5',6',7',8 -tetrahydro-5'-apo-18'-nor-beta-caroten-6'-
one; 1, 1-Dihydroxy-1,2,1' 2'tetrahydro-zeta-carotene; 3,5'-Dihydroxy-3,6,5",
6'-tetrahydro-beta,beta-carotene-3,3'-dione; 3,3'-Dihydroxy-7,8,7';8"
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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[ 00118) Carot enoids are divided into two subcl asses, i.e., nore polar
conpounds cal | ed xant hophylls, or oxycarotenoids, and the nonpol ar
hydr ocar bon car.ot enes. [00119) Terns such as carotenoid anal og and. .
carotenoi d derivative may generally refer to in some enbodi nents

chem cal conmpoundsi,Ring P %@%ifggotg&c?ggﬂﬁ%@?%a&ﬂa%@%ﬁggur ring

carotenoid or sinply to”syn c car ot’enol sone e ment s,

thLZE afijﬁhlr of er 0o B SR B mER AR U iRt iy
ovcver , whi Ul PPRE ) § AT R B Ry FES dn DI Ao b SRS | voc

analog. In certain, e |.pents, terns such _as carotenqid anal og and
carotenoid deri vép%agg???géj-%gm%a@@rnsypﬁl-éﬂe?enﬂoo@; L{rimsthogyderi vat i ve
of a naturally occurring carotenoid. Exanples of carotenoids are
provi ded in the blidikyduosl; 3116 detobydiamaimsbrarotens) il {1-Dihsthady-Bet t t on et
al, 2004, which is herein incorporated by reference. [00120]1t w ]I
be evident to anydidghydredq 2352 setrahpdrorsipsibavoien-d¢dne; Is51iDialsthoxy-
carotenoi d conpound for the purpose of the present devel opnent.
1,2,7,8,1, 2"-hexahydro-psi,psi-carotene; 1,1'-Dimethoxy-1,2,7,8,11,12,1',2"-

octa:hydro-psi,psi-carotene; 1,1'-Dimethoxy-3 ,4,3',4'-tetradehydro-1,2, 14,2'-
tetrahyydro-psi,psi-carotene; 1,1*-Dimethoxy-3,4,3",4'- tetradehydro-1,2,1',2"
tetrahydro-psi,psi-carotene-2,2'-dione; 1,1 Dimethoxy-1,2,1,2'-tetrahydro~
psi,psi-caroten-20-al; 1,1-Dimethoxy- 1,2,1',2‘-tétrahydro-psi,psi~carotene;
1,1-Dimethoxy-1,2,1',2'"- tetrahydro-psi,psi-carotene-4,4'-dione; 1,1'-
Dimethoxy-1,2,1',2"- tetrahydrolycopene; 1,1'-Dimethoxy-1,1',2,2'-
tetrahydroneurosporene; Dimethyleroceting Dimethyl-6,6'-diapocarotene-6,6'-
dioate; Dimethyl-8,8'- diapocarotene-8,8'-dioate; Dineapolitanosyl-8,8'-
diapocarotene-8,8'- dioate; 2,2-Dinor-beta,beta-carotene-3,4,3' 4'tetrone;
Dinoxanthin; 3, 3-Dioxi~4-oxo-beta-carotene; Dioxo-, see also Diketo- or -
dione 5,6- Dioxo-10'-apo-5,6-seco-beta-caroten-~10"al; 5,6,5',6'-Diseco-beta,
beta-carotene 5,6,5',6'-tetrone; 7,8,11,12,13,14,15,7,8',11',12',1 5%
Dodecahydro-13,15".14,15 biscyclo-15,15"-seco-psi,psi-caroten-15-0];
Dodecahydrolycopene; alpha-Doradecin; beta-Doradecin; alpha-

Doradexanthin; beta-Doradexanthin;

[00125} Echinenone; Echininone; Eloxanthin; 6-Epikarpoxanthin; 3'- Epilutein; 5,6~
Epoxy-alphﬁ—carotene; 5,8-Epoxy-alpha-carotene; 5,8~ Epoxy-beta-caroiene;
1,2-Epoxy-1,2,7,8,11,12,7,8"11",12"-decahydro- psi,psi-carotene; 5,6-Epoxy-
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[ 00121] Exanpl es of carotenoids include astaxanthin, zeaxanthin ,

| utein, lycopene, beta-carotene. [00122] Gther non-limting exanples
of naturally occurring carotenoids include: Aaptopurputin;

Acti ni oerytbrin; 'Actini oerythrol; Adonirubin; Adoni xanthin; A g.470;
A g.471; Agel axant h| n.C Aleuri axant hi n; Al l oxant hin;

Amar ouci axant hi n A8-didehidens Esdrabeta bta-matotesohdxAioki 58-Eporye7, 8-
Anhydr odi at oxant hi n; Anhydr odeoxyf | exi xant hi n;

Anhydr oeschschol t diﬂdqﬁi‘ti-ﬁ,ﬁ-d&qtdw;’bm,mmi carotefpdiy3diofi !, 2 'Epok-3',4'-

Anhydr or hodovi bri n; Anhydr osapr oxant hi n; Anhydr owar m ngol ;

Anhydr owar m ngonedldénwftat auﬁnydib-beta;ﬁahamten-mmﬁnbrapoﬁ%ﬂ cﬁ@él@mon
Aphanol ; Aphani nphyl | ; - Apo- bet a- car ot en- 8' - al

10" - Apo- bet a- car o$ g13* Q-Qetrah%o ble&,b‘eﬁ[l@ar&@ﬁ@?: §30 ?5&921311:&1[01, 5',6-Epoxy-
14' Apo- bet a- car ot en- 141- al Apo- psicaroten-6'-al

8' - Apo- psi - car ot e@-,-%ldeﬁ{,dml?,eéé\s égraﬂ &%%%Eﬂ-cam%% %éﬁoi_)-‘?ﬁé’l;' 5'6-Epoxy-

carot enal ; bet a- Apo- 4- car ot éial ; -carot en

pet & 0, © b2?2‘33@2adi%h?&é?%@ﬁ%a-ﬁe%@é%%%%? Bl dRa oL aspieh et o
carctene: .8 by "Ffaﬁ\f%aﬁ%%y ock ﬁ{éewﬁd?ﬁ%&ﬂ@pam@g&aﬁ Bl

caroten-12'-oic ﬁéﬁ%ﬂ)bet -2' -carotenoic acid: beta

car ot enoi ¢ aci d Jﬁlé? -42'Rpe-eta-cargteaeSrgi- @‘OlaétSdEP‘Pi@’r%g‘Apo-
10' - carotenoic acid; bet a- | Apo- 12' -carotenoi c acid; 8' -Apo-bet a-
carot en-3-ol ; bet Y&Aﬂg"@‘)—hﬁéﬂ"‘éﬂf‘éﬁnﬁa 1%&@1,?5,3'%%%8@%@0 1% sp02-

| ycopenal ; Apo- 34ycopenal ; Apo-6' |ycopenal; Apo-8l4yeopenal ;

Apo- 10' - vi ol axanbétartarotape3,12ediol; 56 Boeny-batdihyipmbeta basesmardieness,s-

Apo- 2- zeaxant hi nal ; Apo- 3- zeaxant hi nal ; Apo- 4-zeaxant hi nal ; Astacei n;
Ast acene; Ast acenBpakyphé-dihlydiochetalistmcapotédet 56-Bpekprd, drdihydroibdia,[epsi)-

Ast er oi denone; Asym zeta- carotene; Aurochrone; Auroxanthin;

Azafrin; Azafrinahgebysies SLEM%% PRy R6oetk, [ @m@ne BachgaiyorRYt hrin

al pha; Bact erioerythrin bet a; cterioputpurin al p

Bact eri ont heri n; I i inde:
Bact eri oruberin m)ng(n?yco pédr&éﬂébﬁéng' ¢ ?(grau ﬁo&sgbﬂh%fépgizher
Bi sanhydrobact er | ghaer . B@Iﬁ?ﬁ: ﬁé%%aro@é@d?@?\éﬂ&gy B o

Bi sdehydr ol ycopené rox
2-butenyl)-beta, b

2 2 Bi 8] 5. (gl ucoMTBSs 8 RVt erearoions 33" diph 3 SEpaeh o
gi Ucopyr anosyl oxyFes °bps' Pl g g éﬁwﬁ@c@ﬁw@;@%ﬁiﬁ b, 3.

Bi s(4- hydr oxy- 3- nethyl butenyl - gammm, ‘gama- car ot ene; Bi s(4-
hydr oxy- 3- net hy| - %ok Gi6-Fgaxy=5&pibydrothetsd psilearotaneried - d@@pﬂhﬁ@(m 8-
hydr oxy- 3-

net hyl but y1- 3, 4, 3Bpaky-5,@ditadereth lopsi]-@rdtaneBL ¥ tdicing, 6 Bpopyis,qadihyde-ot ene
-1,1'-diol; 2,2 -Bis(3-nethyl-2-butenyl)-[epsi],[epsi]-carotene;

2,2 - beta,[epsi]-carotene-3,3',6'-triol; 5,8-Bpoxy-5,8- dihydro-beta,[epsi]-carotene—
Bi s(3-nmet hyl-2-butenyl-3,4,3 ,4" -tetradehydro-1, 2-di hydro-psi, psi
-caroten-lol; 3,3',6'-triol; 5,6-Epoxy-5,6-dihydro-beta, beta-caroten-2-ol; 5,6-Epoxy-5,6-

2,2'-Bi s(3-nethyl-2-butenyl)-3, 4, 31, 44etradehydro-1, 2, 1'

2' -tetrahydropsi, gisydredenRiEcatotdnl 3-41; 31,8 E%o)g?,-sp-am%dﬁa:te&wetﬁcmmwl)
-1,2,1', 2 -tetrahydrop5| psi - car ot ene- 1,11 ; 2,2'-Bi s(0-nethyl-5-

G- net hyl pent osy o1y ) )56 Epoﬁy-%% ﬂ%@ﬂ&%@yﬂr éhréter?-z-lal S26-BH 3B/ 6LEPETo-

psi -carotene-1, 11-di Bi's(r hammosyl oxy) - - bet a, bet a- car ot ene;

2,2' -Bi s(rharnnos ) - 5 . 3.
t et radehydro- 1, 2, %t%%e%a?%ﬁ groci)’ﬁsbgstoxg a2t dl grtoebr?tea’Pff tfjf(]tglllolm 58? Xin;
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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[ 00124] Cal oxant hi n; Cal t haxant hi n; Cant haxant hi n; Capsant hi n;
Capsant hi n epoxi de; Capsant hi none; Capsant hone; Capsoehrone;
Capsor ubi n; Capsorubi ndi one; Capsorubone; Carangoxant hi n;

16LCar boxy1-3' ;4" -dehydro- gamma-carot ene; Carei noxanthin; -

Cari eaxant hi n; beta-Carotenal; psi, psi-Caroten-20-al; Carotene;
Car ot ene X; al phiihydae:ytB8djdehpira-s',@5dihytierid, 1 120t taintrcticte, feta-aheita;
bet a, ganma- Car ot ene; beta,[epsi]- Carotene; beta,]|[phi]-Carotene;
bet a, psi Car ot enet9', tikvlide; 656'Bpery 3,35iydrogastdidenydrb-8Nes dihydro-
gant na, psi - Carotene; [delta]-Carotene; Eepsil -Carotene; fep5| ]

(*Carot ene; [ epsig]11]20PSinbr-Seid Bt bRoteh-2 P Lolidle 3-aobitde08' 8\ Bpoxy-3,3'
zeta Carotene; zeta-Carotene, asym; eta-Carotene; Met al - Carotene

- Car ot ene; [ phiilydtaifyof, giameh}cﬂtt sl 6! h&@gtg - 1021 YoeRRor- ﬂe?er,'bh 2 %feﬁl ene;

[phi ], psi-Caroteng;, X X-Carotenel psi rot'ehe; psi r ot ene;
psi, psi - Caroten ) ot

Carotene-5,6,5' elé) i%.r&g%% gﬁﬁt ’bfe‘?ﬁp%& ?gﬁhé’d?% Sé dglyd{?’be&rﬁlﬂfe bet a,
bet a- Car ot ene- 2, 2' - di bet ten di o .

Car ot ene- 3, 4- di oot @at’h&efte% ? %%h)%mﬁ'esgq g‘th éro'Beta’a“'cam?en%

bet a, bet aCar ot ene- di o]

bet a, [ epsi ] - Car‘B"Pe?thQ I 3,3}-&%@ @gﬂ?’ﬁg@ﬁ@ &2[33511‘1‘?96‘?&3'11'19'
bet a, psi -.Carotene;, 3, 3' - di ol ; epS|] psi Carotene-3,3' -diol;
[phi ], [phi] - Car (idael'3" %msf& %ﬁl ehé-hgirag-3- dj ol

bet a, beta Car ot ene- 3, 3' - di ol d| aItnltate

bet aapsi kCar ot erreetBylBetylidbs™ quadrm 1;21'3% tetahysirprpsizpsi-caroten-1-oL; 1,2-
Carot ene-2, 2' -di one; beta, bet a- Car ot ene- 3, 4-di one; beta, bet a-

Car ot ene- 4, 4' di dimxyﬂa,’hs,@58'-haaihydmnlmi,ﬁsi/bandtene;a,ﬁ-Epoxy-S-hydroxy—S‘-apo-
[ epsi],[epsi] Carotene-3, 3 -dione; beta,chi-Carotene-3', 6-di one;

bet a, X- Car ot ene-bef-dhrotéhi- -§'g; 5, BRRRPS|6- (ﬁif(ﬁ@-@ﬂ‘%pé&bét&-—(ﬁi‘oﬁiﬁ-ﬁ 10'-diol;
bet a, [ phi ] - Car ot ene- 3, 4- di one; psi, psi Carot ene-4, 4" -di one;

al pha- Car ot ene 5 &g 59,?3 qg,dm%tgamgardato@éﬁe, ég.@—pagpmgaoxf-gfsadﬂ%f@é@ne

epoxi de; Carotené oxi bet a, bet a- Car ot ene- -tetro

bt &, bot a. Car ot SRS ogpres8gl 56 -E%%xy%-hmdmr;s Sldsig b

O O el rone Rk el 30 OLS08: 2 bl d 12 gt rorn

bet a, bet Car ot 3 I
bgt: [:pgl] 'O @E@n&%ﬁg %ﬁyqrp §8 L’egp ? ah;%%og-apoene%)'a-caroten-bgone,
bet a, [ epsq- Carotene 3,20,3 -triol; bet a, bet a- Car ot ene- 3, 4, 4' -trione;

bet a, bet aCar ot ens&- OXYIB@!% 13eERpxy s 68,6 h137 ¢ octahydro-psi,psi-carotene;
bet a, bet a- Car ot en-4-o0l ; beta, [epS| Car ot en- 2- ol ;

bet a, [ epsi | - Car obZHpexwl.2, 76618, 1 15 beoqahgdioqsipsi-sarotsne; 1,2'- Epoxy-

bet a, [ epsij Caroten-4-o0l; beta, (ph| ] - Car ot en- 3- 0l ;

bet a, X- Car ot en- 31,8;&1,1Z;é't%,,7',ﬁébm%ﬂm—ﬁtﬁpsbbmobeﬂaqlpsﬁ-mwkymme;- ol ;
[ epsi], psi-Caroten-3-0l; [phi],][phil-Caroten-3-ol;

[ phi ], [ phi] - Car o8,8Epboyrabikaritiih) RHEPoxGSI68 8RetraYdl- beta beta-carotene-
Car ot enonal dehyd; bet aCar ot enone; bet a, bet a- Car ot en- 2- one;

bet a, bet a- Car ot €3)5 4,30R801; 558" Bpbaps b )s(asidia8Hire- KEhetdedrdteh oS 6"
Car ot en- 4- one; beta, psi - Carot en-4-one; gammaCar ot en- 4- one: "al pha-

Car ot one; Cel axagfhi 95.3(?35({,5(14"7 tFAdahﬁh' - Ldth)w&taétabahiam%ten-zt-one,

Chl orel | axant hi n; Chl or 6bact éne: oroxani hi n;” Chrysant hemaxant h| n;

G tranaxant hi n; ﬁk%t : Oxg:ﬁgtiﬁlrgtl{gu&g{ﬁpﬁﬁfgﬁ ﬁ{d@ﬁhm 9&7’3‘&5 - Ak

beta- Gi trauri nol rynebact e

Co v 01 C.
(é:;f)'pl.“?etc? 'o?&. . UAERER ol SR LRAN é‘ﬁlﬁgﬂiﬂe%gf -?gy’g’-%?osgedﬁ
gl bcosyl di st iﬁ 8%2%’ ﬁ Godeain e hRo bemattam-t Sttt ot

5,6- Epoxy-3,3',5'-trihydroxy-6',7*-didehydro-5,6,7,8,5',6'-hexahydro-beta,
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S e e e
oic acid; 4,4 -Di apophyt oene; 4,41-Di apophyt of | uene; 4,

4' - Di apo-7, 8 11,12- tetrahydro chopene D at oxant hi n; Di dehydr o-,
see al so Dehydro-, Monodehydr o
3',4'-Didehydro-2'-apo-beta-caroten-2'-al; 3',4'-Didehydro-2'-

apo beta-caroten-2' -ol; 7,8-D dehy droastaxant hi n; 3

4' -Di dehydr o- bet a, PRFEEPERBrRNES! 'ﬂ%&te: LG-Eppechdar r@hwpxbiﬁ- didehydro-
caroten-16-al; 3,4-D dehydro-beta, betacarotene; 4,4'-D dehydro-beta
-carotene; 3,4-Di dbRybe setabydrofldpdiz0-tinordetnbsta-@rotertl Yaliyolide; Hist-a,

[ phi]-carotene; 3,4-Di dehydro-beta, X-carotene; 31, 4c Di dehydro- bet a,
psi - carot ene; 3' ,4Epdﬁyd!e5;3"etrihycb‘axw61,a-,di&hydm-6;ﬁ§5é:G‘eteﬁibﬁro-mdﬁb@ﬁd{nar—

[ phi], [phil-carotene; 7,8-Di dehydro-[phi], X-carotene; 3, 4-

Di dehydro-psi, psibagbai-eadten-19',11"-olide 3- acetate 4", '-Epoxy-s 6,3'-trihydroxy-

7, 8- Di dehydr o- bet a, bet a- car ot ene- 3, 31-di ol 7.8

Di dehyd bet v -
Di ¢ gtgn;g 26 gl E)ﬁgﬁﬁh 5,34@11-@%%%0?%? a%{%pp] cﬁ%l?}?f&éﬁﬁ%@ﬂ?@iﬁe@ﬁﬁ@m

-0l C acl d

e e et
b h 31. 4

D donyar o, béf‘;"éi."'i%%é’% anf)% -%95%%*90%6%3%& B Bioies B enagichet

16' -ol; 3',41- Ddeﬁ&% h%gtaﬁ)%gjc roten-18' - oI_, 3,4 - Dldehyfjro-

bet a, bet a- car ot en o- bet a, psi -car ot en4- one;

71, 81- Di dehydr o- bet a, beta carotene 3,4,3' -triol; 3,4-Didehydro-1, 2-
g;%? ;ﬁ Bgdlgglsl Cal';lg\tfa%g]ne Plavoéhromg Pl;fﬁ/ %{'h%dm xglagcl)xh OFPexmagtﬁ}n

6, 7- Di dehydr o- 5, 6-di hydro bet a, bet a- carot ene- 3, 3' -di ol ;

3', 4' - Di dehydr o- 1' Foliachs Gmﬁyﬂﬁlﬁxﬁ‘é@& psi - carotene-3, 11-diol ; 3',4' -
Di dehydro 1',21-di hydro bet a, psi carot ene-11, 21-diol; 3',4'-Di dehydro-
11,2'-dih 0- bet a, psi - car ot ene- 4, 21- di one;

3, 4- Di def 3}8@81 1, 2- @MﬁywmhlpsbetprrG@apb;whbetq,D%l@nwl ;8, 8'-diapocarotene-8,8'-
71, 8' - Di dehydro- 5, 6- di hydro-beta, beta- carotene-3,5,6,3" etrol;

6, 7-Di dehydr o- 5, 6- @iotty‘,dﬁentebmsjﬂéwétogm8 Btdionts; ﬁeﬁt;uﬁhosy}maapqhtanosyl 8,8'-
71, 8! - Di dehydr o- 5, 6-di hydro- bet a, beta- carotene- 3,5,31-triol;

3',4' - Di dehydr o- 1' digpocdiobepe8cR'diziate; 'pﬂai,DcGtmb@hby@og’eﬁ,—@4'-di@bbemzbtene-4,4'-
11, 16' - Di dehydro-1', 2' -di hydr o- beta, psi-caroten-2'-ol; 3 ,4"-

D dehydrol' , 2" -di h&iﬂit@-@@éﬁ,mﬁﬂuc@@ﬂmmégenﬂ%dm@drﬂ 4%51;@63&%&44-
, 2" - di hydro bet a, psi caroten-2'-ol

3,4-Di dehydr o- 1, 2- gibiy:clfets; I@-%lucfb%? hyﬁfbrgéﬁ g8 diadlcarofne-4, 8" dioate; beta,D-
D dehydro- 18" - hydr oxy- ganma- car ot ene; /7, 8- Di'dehydroi soreni er af ene;

31, 41- Di dehydr 0- 4g E’%Bé}le R Pg%aﬁg%?&?oten@sss dBa&e@ﬁ%Bﬁ%EHs%%f’sQ@

45 - Di dehytr 04, SargLig: tggf o pnee D1 58S
R AT
e e,
pentol : 6, 7- )l:/)l dehy@gﬁg‘g“ IBSi’BS"CSmé? éﬁté‘g gtzeﬁ'g %"g’e@
S' tetrol; 3,4-Didehydro-1, -tetrahydro -caroten-1-ol;

Di dehydr otrikentri Bﬁlﬁ%"ﬂteﬁeﬂ?l thld ?M‘é’a%ﬁ'rff@ﬁhﬁ °I§| A edibydaon beteegi-
spirilloxanthin; 1,2,1', 2" -Di epoxy-2 2'

(3- hydr oxy- 3- et hyq:w?lyi)oj; ]4-.(31ucosy10xy—3'4'-d1dehydro-1'2'—d1hydro- beta,psi-caroten-2'-
di dehydro-1,2,1',2"'-tetrahydro-psi, psi-carotene; D epoxy-beta-
carotene; 58,5, 80l U-@pgoeybrxy-ﬁt,é)kéidelt)ddrq-1’,ét-dihydrd-rhrta,psi-caroten-@oneg 1-
bet a, bet a-carotene; 5,6,5', 8" -Di epoxy-5,6,5",8 tetrahydro-

bet a, bet a- car Oteneﬁltﬁoﬂfl@yrﬂedﬁeﬁﬁhmy 257,,8',-&&&8;&3&- dpyichaeotéret &,
beta-carotene; 5,6,5 ,6'-D epoxy5b, 6 , 6' -tetrahydro-bet a, bet a-

Glucosyloxy—l 2- d1hydro-ps1,p51- caroten-20-al; 1-Glucosyloxy-1',2'-dihydro-
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‘rhamosi de; 11, 21- D| hydro 4 2c di ket ot or uI ene;
3'-Di hydro-| boxH] doradecin; 1',2'-Di hydro-11-gl ucosyl-3,
4-dehydrotorulene; 1',2'-Di hydro- 11-glucosyl -4- ketotorul ene; 1%21-
Di hydr o- P- hydroxy-gamma- carot ene; 1',2'-Di hydro- ‘
Vhydr oxychi or obacgt ene; . .
1',2'-Di hydro-2' qtrﬁﬂeﬂs&rﬁawa@ne'zl' Qlusoydenr- B2 dtghatpbil esicwotens; -
1',2'-D hydro-1 drox 3, 4- dehydr ot orulene gl ucosi de;
1',2,-Di hydro- 1 lﬁwwéxy-w— %br%ogﬁmc@aw@@,ér@lﬂc@ylozﬁf $iydihrygrord,4'-
hydr oxy4- ket ot orul ene; 1',2'-Di hydro- P- hydr oxy-4- ket ot orulene
gl ucoside; 1', 2 -diQiOhgtdtene;ﬂiﬂiymsﬂmwa'ﬁwdromydeﬁdmhydm-l‘,2‘-dihydro-
11 2T- Di hydro-11- hydroxytorul ene glucoside; 1',2'-D hydro-1

- hydr oxyt or ul enéetdysivomysteniot-ors; 244-Chidoy o) ymmn%butenyl) -2'-(4-hydroxy-
1',2' -Di hydrol ycopene; 7, 8-Di hydrol ycopene; 1, 2-

Di hydr 01- et hoXy-3-ye@peD- tRAnd)- galintiypgdnaiFedahiens] 2L.CRER1IEsyloxy-3-methyl-2-
5, 6- D hydro-4- net hoxy chopen 6 one; 1,2-Di hydroneurosporene X 2' -

DI hO):f(r);)Ef:grngspor%n dr oph iyllgl gsfnééjgﬂ![ hi n; ?gﬁﬁjﬁér[%&ﬂyt oene’ quz-
E! hgdr O%hﬁsgsgghyﬁ}lufcﬁsg Qé-ﬁYrgéL@ﬁ@iﬁ&é‘ﬂ}ﬁq'~%4-ﬁyd%ﬂ¥§'-h%ﬁi}¥-59oﬁﬁeﬂ%’)‘-‘? 8-

oo T e B ege,z; T T
e o e B SR PSR BB G

3, 4- Di hydr oxybet a- car ot ene

2, 3- Di hydr oxy- betfaefbﬂb'&yﬁér@r@fﬁémw?&mﬁ@lﬂbﬁﬁ’l) -334,34-tetradehydro-1,2,1', 2"

Di hydr oxy[ epsi ] -carotene; 2,3'-D hydroxy-beta, bet a-car ot ene-4, 4c
dione; 3,3'- Di hmmyﬁrom,glmmcdﬂbdm L Gluedsytiixyied, 3’3 Semaﬁchyﬂmoxy-
bet a, [ epsi ] car ot ene-4, 2' -di one; 3, 3'-Di hydroxy-beta, chi -carot ene-4,

6' -dione; 3,3' - Dyihpky-bethjpsicdarotar] Glyenaerh,; Guatkatign; 2, 3- Di hydr oxy-
bet a, bet a- carot en-4- one; 3, 3'-D hydroxy-bet a, bet a- car ot en- 4- one;

3, 21-Di hydroxy-beta,[epsi]- caroten-4-one;

3, 31- Di [opd2gixy- bedodyntiddxhnthing HelegienAHa &0k anthin; Hexadecahydrolycopene;

3, 3" - Di hydr oxybet a, chi - car ot en- 6¢cone; 3, 8- D hydr oxy-

chi, X- car ot en- 6- a%2" 3848 HexhAdhyaioon s HaRyskiObdee aokat, AL ENE, 11323 -

Di hydroxy 7, 8- dehydro bet a- car ot ene;

3,3 Dlhydroxy 7, t 00 o ]
3, 3" -Di hydroxy-7 Igeéh %Pg?g%lg&@g?%?gﬁ%§g‘z %&’%50 %I'S’PS1 carotens;

3, 3" - Di hydr oxy-2 ’ -
D hydr oxy-7, 8- di d13%19§fd b Qﬁ%&% gmg’alr' 192%41&47 8|dﬁ8§ﬁy%§?§’pm
D|hydroxy78d|d dro ottt gt 1
3,3 - D| hydr oxy- 583@32@%&91 388%8%8%5]{"@’6?? gﬂ’e 15,7,8.11,12',15-
3,3 -Di h3rdroxy- 7 ehydr o- beta, be t 4 ong;

3, 4" - Di hydr oxy- 2, Hexgh Hﬂﬁgaﬁa@nsse%rates&%{ 1@3 15 1xalydrey paispsi-caroten-
Dlhyd oxy- 2, 3-di dehydr o- bet a, [ epsi ] - carot en- 4-on o
3,8-Di hydroxy 7' BoL T8i1deRyub Tlemhido-esnstarmigr el 7,8,11,12,7,8-

3, 6' - Di hydroxy-7, 8-

di dehydr o- 61, 71d|ﬂ§1@hﬂb@‘t"f&ﬁ" fiapedagotens b dibel 1312 Bexahydselgcopene; 1,2',7,
3, 3" - Di hydr oxy-

7, 8- di dehydr o- 71, 81141 2ythxelyairal yeipene; j80t1chad, - Hahyfralpeoperss; 718,12,

Di hydr oxy-3', 4' -di dehydro-1', 2' -di hydr obet a, psi - car ot en- 4- one;

D hydroxy-3', 4' - drdeHydhpdralyedenei 34,8407 36 Haxahgdrospidlioxhmthing 19ne; 3, 5-
D| hydr oxy- 6, 77di dehydro-5, 6, 7,8 -tetrahydro-7'-apo-betacaroten-8'-one

Hexano loxyfucoxanthm, 19-Hexanoyloxyparacentrone; 1-Hexosyl-1,2-
6 31- D hydroxy-7', 8' -di dehydro-5, 6, 7, 8-tetrahydro- bet a, bet acar ot ene-

3,8-dione; 3,31- QM‘S @S&dﬁeﬁyéoap%%‘ @c@%ﬂ@ﬁ&%‘sﬁﬂ“ By &0%y-12"-Gihydro-
pamma- carotene; O-Hexosy-1-4-keto-1"-hydroxy-1',2'-dihydro-3',4"-
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3, 31- Di hydroxy-5, 6- epoxy-al phacar ot ene;

3, 3" - D hydroxy-5, 8-epoxy- al phacarotene; 3, 3'-

D hydr oxy-5, 6- epoxy- bet a-carotene; 3, 3'-Di hydroxy-5, 8- epoxy- bet a-
carotene; 2-(Di hydrooxyi sopentenyl)-2'-isopentenyl-beta-carotene;

3, 3" - Di hydroxyisorenieratene; 3,31-D hydroxy-4-keto-gcarotene; 3,3'-
Di hydr oxyl ut eochr chdshy@iohgantoagiryiens lopkinsiaxanthin; Hydroxy-, see also

3, 11- Di hydr oxy-2' - (5- Cret hyl pent osyl oxy) -3', 4' -di dehydro-1', 2' -di hydr
o- bet a, psi - car ot erMdrohgdrexy-DOHyul -olS eyt apo2-carotenal; 3-Hydroxy-8'-apo-
2', 3" -Di hydr oxy- 2- nor - bet a, bet a- car ot ene- 3, 4-di one;

3, 31- Di hydr oxy- 2- reta-chot&e 88l pRIRdfRYADeRRMiadcardé PR ol 3 - RRaL B)-

3, 3" - Di hydroxy-2-nor- 13- bet a?bet a- cgr otelgﬁe- 4, 4" -di one- 3,1?1213‘ 8

di -acylate; 1,2- [ a0 Ly ofh. O, i i (1109 WC e M
Di hydr oxyretro- be?gg.zlsrg{gt ﬁg@ﬂ%@%%gﬁ ﬁ%/ra%}ogyag%??égc&%{éﬁt%?? gg@@?/‘oﬁ 085)3
bet a, bet a- car ot engg4. bl Hi.Q0E o L TR AR IR ) ehydr o-
bet a, bet a- car ot engdyg,% %‘%%gg (ge g&a’gup%’g{g?gxygpf%zafﬁ@e& é)%% ehydr o-
bet a, bet a- car ot engs '-4fione dipalmtate;. 3,3 -D hydroxy-7,8,71, 8" -
t et r adehydr o- bet a%;hfcésyé%rag?'ﬁeﬂ\’?ljl"g%rﬁg?bi?nf’ HY%PW%@@“%“‘%S'B L4 -
tetradehydro-1, 2, 214et rahydy od- psi,, psi -carotene-2, 2 - dione; 3, 8'-
Di hydr oxy-5', 6', 7 iroxysqnthagn 'tt}l%gfygﬁ’gy% i, PRITQs 'Q'@ﬁﬁﬂgﬂﬁg alpfre.
1, 1!'-Dihydroxy-1,2,1' T-tetrahydro-zeta-carotene,

5, 5' - Di hydr oxy- 5, Gamgtenesy dydroxpipnha-cawtencfoiydrony-aiphareargene; 2oy
3,3 -Di hydroxy-7,8,7" ;8 - tetrahydro-chi, chi-carotene-6, 61-di one;

9', 10' - Di hydr o- betbgla-caedengs dEkyfwxg-betarcarotenie; 4-Bydtexpbeta-seatotetesd Di oxo-
or -dione 2,2'- D ketobactetioruberin; 3,4-Di ketobeta-carotene;

4, 4' - Di ket 0- bet a- Hydrotyegtammeadcatotetis; kel yirgarpamsacapttenss 3+ Hydroxy-[delta]-
Di ket ocynt hi axant hin; 3,3'- D ketodehydro-beta-carotene; 4,4'-

Di ket ol ycopene; Dicketanp) 2-Hydioxpbéthjbeia-casotineBidkalons; St Hydde-deabetat ene;
3,3 - Diketoretrodehydro-beta-carotene; 2,2 -Di ketospirilloxanthin;
4,4 -Diketo7,8, 7 c&fotdn@ﬁ{ﬂﬂﬂm&)@ﬂ-@dﬂﬁ%%@ﬁa}&'eﬂ; carotene-3,4-dione; 4-Hydroxy-

3, 3" - D met hoxy- bet a, beta-carotene; 3,3 - D nmethoxy-

beta, [epsi |- car ot &R@inef cion bloled VY 9 YRGB G cardtehod, PITREALXY

3',4' -dehydr o- ganmma- car ot ene;

1, 11- D net hoxy- 3, Ldehydral .2, 1 2 27 & g . vy
5 Thexanydro- pot | ADXTOT IR photeisd Adipns 3 Ry dsppgiagpigpagorene 3.6
7', 8" - hexahydr o- ps{., psi,- gat ot en- 2- qne; 11-Di net hoxy- 3, 4-

di dehydro-1, 2,1’ ,S"'éd“%t H ﬁ&‘if%ﬁf' %E&?‘ﬁé‘f’gééﬁg‘x‘j‘t[‘]‘é'ﬁg’,ms%ﬁygﬂ’xy'be‘asbefa‘

1, 11- Di net hoxy-3',41- djdehydro-1, .

2,1', 2" -t et r ahydr GRPEE5en0e §éi)@f@w=hﬁa@b¢&cqqtﬂéﬂpﬁ§rﬁr&9>ﬂ-@%tm bgtaq' |

2' - hexahydr o- psi, psi-carotene; 1,1!-D nethoxy-1,2,7,8,11,12,1 "' | 21-
oct ahydr o- psi , psi -cemtesrd=pee; 31t ydrexyEhetnbiivrarolen4-ae; 44bdraxsebsjaibaa-1, 2,
1',2' - tetrahydro-psi,psi-carotene; 1,1 -D nmethoxy-3,4,3 ,4"-

t et radehydr o- 1, 2, Tarofen-4-oms; Bipyddoxy-hesd,[epsi-carciens-one -32 Hytdrodj-bate,{ephild ' -
D met hoxy-1,2,1', 2" -tetrahydropsi, psi-caroten-20-al; 1,11-D nethoxy-
1,2,1', 2" -t et r ahydantgnsi-opsi3-Eydokpbeia,chi-daroiél-ednep 38 ydro@y-Beta, psi-
tetrahydro-psi, psi-carotene-4,4"-dione; 1,1'- Dinethoxy-1,2,1",2"-

t et r ahydr ol ycopene&arolendd-obb;Bel e yy-Betd,psidardten- 4-0h¢; 3 ronLlebaRRAERNE;
D met hyl crocetin; D nmethyl-6, 6" -di apocarotene-6,6' - dioate;

Di met hy1- 8, 8' - di apREAPLARS  BiydroxLipfiassE carbteneRde} 3 1 AR YditrhaRanthin;

di apocar ot ene- 8, 8L di oat e;

2, 2- Di nor - bet a, betRpoahe)-2R8teRydlo-alphd: gagﬁgrfgp? 'Hﬁdﬁ?ﬁ‘tf‘-ﬁa{yﬂio-&w

31- Di nd- 4- oxo- bet a- car ot'ene; oxo-, see also or "- dione 5, 6-
Di oxo- 10' - apo- 5, 6- -be Qt Aned O - gl - B YRED) -pet a,
bet a- car ot ene 5, 61@%1?%19{)%&{?%%2?9{?@}31%%&;%@1%0%3%4 }gdﬁ)ﬁg"éb , 15' -
Dodecahydro-13, 15' ;14 15" biscycl,0:15 15" =5ecq- psi I -caroten-15-ol;
Dodecahydr ol ycope ﬁiéafp 03?%??8 0 ﬁﬁ?’?ggg‘?rﬂ’fy%gf g_ﬁ%;rﬁ@géeéq,lﬁe?a-cargtenefﬂ -&ione,

2-Hydroxy-3,4-didehydro- beta,beta-caroten-2-one; 3-Hydroxy-2,3-
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7', 8 -di dehydro-5, 6-di hydro- bet a, beta- carotene-3, 3" -diol;

5, 8- Epoxy- 7', 8' - di dehydro-5, 8-di hydr o-bet a, beta- carotene-3, 3" -di oI;
', 2" - Epoxy: 3 , 4' -, didehydro-1, 2'-di hydro-bet a, psi - caroten-2-ol;
5',6' - Epoxy- 6, 7- dldehydr05 6, 5", 6ketrahydro-beta, beta

5cagot Eggx§ 65713I d&hy%? g)etaa b§t17a5c:ar%ten-4-one, -Hydroxy-2 3-didehydro-beta,[epsi]-

t et rahydr o- bet a, beta car ot n§ % 5, 311%‘[‘%‘% - Epoxy6, 7- di dehydr o-
5,6,5,6 -t et r ahy dF8tEatane dr HydarpZdriideRy O@GtatX-FaéPte%*‘*eP@eﬁaHédmw- 81-
Epoxy- 6, 7-di dehydro-5, 6, 51, 8' -t et rahydr o- bet a, bet a- car ot ene- 3, 5, 31-
triol; 5,6- Epoxy-23-6deiiatibstadphil-easeienydtone; Gatlpdrerye3'd - didehydrambeta,prig-
Epoxy-5,8- di hydro-10' - apo- bet a- carot ene- 3, 101-di ol ; 5, 8- Epoxy-5, 8-
di hydr o- 12' - apobeezetesst-ones A¢ Bl axg-7 tilidbhyds-B,SEgibydro &' pcdbdtg-demvtcnet a,
bet a- carot ene; 5, 8- Epoxy-5, 8-di hydr o- bet a, bet a- car ot ene; 5, 6- Epoxy-
5, 6- di hydr o- bet a,4L&»ﬂismb;BeHydxbmé,;S-did&y&pdx&-cﬁt}ﬂrcﬁlff'kapd-lbetabegraeﬂ-e'psi j-
carotene; 1',2'-Epoxy-1',62'- dihydro-beta, psi-carotene; |',2'-Epoxy-

11, 21-di hydr o- [erbﬁe]E-Hﬁdmﬁﬁfl‘sE-ﬂﬂehydio -7,8-dR/A chl R calbthneds, @& @e; S| -
carotene; 5, 6-Epoxy-5, 6-di hydro-psi, pS| carotene; 5, 6- Epoxy 5, 6-

di hydr o- bet a, bet gz Iﬁ?d:@tsw-edl&h%dmdt' QLdmﬁI&b&PBatsea&te% Ao ph&io2y-

bet a- car ot ene-3, 3

5, 6- 5, 6- di 4
S, o Epoxy- 5, 6- i Ay EREr S AT E LT in shomes S kot didina o

Eboxy- 5, 6. i hydr SRETRIp dsE R ERPhdaREst %n%f?’ﬂe"’%gt’w‘?@fﬁépwygrOg
e oo b S SATI  ylldh SIBR B Gt

5', 8cEpoxy-5', 8" - dro-b ta bet a- car ot en ol ;

di hydr o- bet a, [ ep&# #LE%P&@H“ dtabeta @WE@M‘ ‘Goﬁeaél HWP t5a¥ﬁ9§hy-d1'°'
caroten-3-o0l; 5, 8- Epoxy 5, 8-di hydro bet a, psi -caroten-3-o0l; 5, 8-
Epoxy- 3,3' - di hy d3385rot eﬁﬁqu:ta;ggr@p@a-@ne 3-Hydroxy-5,3,5' 8’-d1epoxy-beta-carotene,
5, 6- Epoxy- 3, 3' -di hydroxy7', 8' di dehydr o-

5,6,7,8-tet rahydrSdﬂydu@txa‘Z'Jﬁédihydraﬂbtagm—b&a-mamtenES'-pﬁé;-BEEﬂmkgxyﬁ',B’ldihydro-

di hydr oxy- 7, 8-di dehydro-51, 6' - di hydr o040, 11, 20-tri nor - bet a, bet a-
carotenl9l, 11' - olshgiey-18-hoBbet=paryend'-dne; d iy XY, 2dihgdeb-ste psi-dioteh- , 63-
di hydr o010, 11, 20-tri nor - bet a, bet a-caroten-191, 111-ol i de 3-acetate; 5',

6" - Epoxy-3, 3' - 20-al; 1'- Hydroxy-1',2"-dihydro-gamma-carotene; 3-Hydroxy-7,8-dihydro-
di hydr oxy- 7, 8- dldehydro 5' dlhydro 10, 11, 20-tri nor-beta

 beta-car ot en19' ot &tdt% e AL By gsg@gﬁ%g%hb;%aﬂtm%@'ﬁ el

d| hydr o- bet a, chi cafot en-6' - dne; oxy-5

bet hi t ) 8" -
At :“[let@waad@ﬁt%ﬁm& BP0t

ln‘et ﬁy| Eﬁf ;31/) 23 h%’gle%%@}ag : tp{y (g\tgy,} )S-cﬁh§d%o-q3ﬁqd1ap3/carotene; 4"

t et rahyd h h -
psi , ps! - car Efénﬁﬁ@%%ﬁatﬁwwép%gﬁ i hiserait g

6- Epoxy- 5, 6-di hy ta car ot ene- 3, 10' - di 0] Epoxy _3!
hydr oxy- ganma- ca%‘fdé‘r‘f@‘soB We@-’llu @M@V&?ﬁfnglﬁﬁﬁe’%et a-
caroten-8 -al;

5, 6- Epoxy- 3- hydr ddydiBydorgurssaeisns 3 -Hygrex b2y onsrasporeng;| 1-Eyboxy-
5, 6- Epoxy- 3- hydr oxy- 5, 6-di hydro- 12' - apo- bet a- carotenl2' -al ; 5,

6- Epoxy- 3- hydr ox9,%d19y¢09twtoemetkC@hWHddrpxyéﬁdowtzaﬂdwdwéwoauw@h%-
5, 8- Epoxylutein;

1, 2- Epoxy-1, 2,7, S{}ﬁiquﬂ',s“-dmymwmt}hhi; TS ydrasyr D12k rdﬂxydrospheroidene;
1, 2- Epoxy-1,2,7,8,7",8 ,11', 12" oct ahydr o- psi, psi-carotene; |',2"-
Epoxy- 7, 8, 11, 12, Jzt-Hadmx;?l'z'&ﬁryafotcﬂhMﬂég Ibﬁir@cypﬁ,a ﬁﬁi&f@foﬁﬂulgn@f? 1, 2-
Epoxyphyt oene, 5 8- Epoxyr ubi xant hi n;

oxide; 5-Hydroxy-5,6-dihydrozeaxanthin; 3-Hydroxy- 3',4'-diketo-alpha-
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di oate; Gentiobi osyl hydrogen-8, 8 -dioate; Genti obi osyl
neapol i tanosyl 8,8' - diapocarotene-8,8' -dioate; beta, Db d ucosyl
hydr ogen- 4, 4' - di apocar ot ene-4,4' - dioate; 4'-beta, D-G ucosyl. 4-
hydr ogen-7', 8' -di hydro-4, 4' - di apocar ot ene- 4, 4' - dioate;

beta, D- G ucosyl ¥ t‘gﬁfgg&é«ﬁo@tl L AROC LG 5‘% %385{3}3{0‘?{2%64-&1(%0-})%&-

bet a, DA ucosyl di’apocar ot ene-

A ucopyranosyl o e p@i_) 3 Yl

di aponeur ospor eﬁ%m(ﬂ% ? @%8’(92%11 egwxshf?: #- :?i?cgegﬁ Xl Z'ﬁlhygm-beta,pm-

di hydr o- bet a, psi - car gt ene d ucpsy, W{/{gl deh ro-1 d|h dr o-
psi ., psi - caroten'l:i\‘“'tﬁn @nﬁtdbgéﬂ@ﬂ{/%éﬁd OQI?eiee P54 3@“"@(? eta,
pSI car ot ene- 3, 1 (21: "

'~ d ucosyl oxy- 32 HfV Wﬁ‘@mﬁ&?@ai HZ@W%@BWEM%W@W@W;%-OL 1
'-3 ucosyl oxy-3',4' -didehydro-1', 2' -di hydro- beta, psi-caroten-2'- ol;
|" - G ucosyl oxy- Hyd gXy-5 $repery-tete- carotere; it ydetny-3,6- -epoxy-5,6-dihydro-

bet a, psi -carot en-4-one; 1- d ucosyl oxy-3, 4-di dehydro-1,2,7',8' -

t et rahydro- psi, betit,{apsiﬂ-mxetme‘i-me; Emdgscylmypoky-ﬂl,ﬁidmwmw-dihydm.
caroten-20-al; 1-d ucosyloxy-1',2'-di hydro- beta,psi-carotene; 11-
Q ucosyl oxy- 1", Béta,BéthyatoRni4p Bhd; BPHydrﬁﬁeﬁgléx%onéL‘Z -Hydroxyflexixanthin; 1-

A ucosyl oxy- 1, 2 di hydro- psi, psi-carotene;

4- 3 ucosyl oxy- T{yy&rox 1) B'O{l}l 451-hedi ER, b %nf'-H droxy-3,4,1',2,11%,
Glucosyloxy. 51 yaoy HTa ar e RO RGE Tty

bet a, psi -carote -(4. D (3~
2°(4. G ucosyl oxy. KRRy thezf%ia%eé%ﬂﬁym E-W;if&ﬁw;%ﬂn%tbwyew% ¢

but eny1) - ganmm, <3 methy 1,2 eny 1) -
21- (4 hydr oxy- SRRV Ry PIGH %IEF bt 92%%"%% L e

_G glcﬁié:, g?&gs%hté %J;’} %%13 I-l%drogly-3hl¥ego p a-car(r)ri%rtler,“.{‘)l Hydrggt 3” )78
21-(4-d ucosyl o y 3- math 1-2-butenyl)-2- '

met hy 1- 2- but eny2§te-FEpisns; %Téyfkpw-ﬁéqe@rwq@tw 421(13&9:@3 tidstophediy) - 3-
met hyl butyl i -T-(3-hydroxy-3-nethyl butyl)-3,4,3",4'-tetradehydro-1, 2,1
', 2'- tetrahydeasotgrg; leVdr@zéy-a’tl@ﬁel',B' -dihydtototulene; 3-Hydroxy-3'-keto-

1' - d ucosyl oxy-3,4,3",4' -

t et radehydrol ', @trodléﬂy;lnblcm'otmb;d9ﬂﬁdm@tmiﬁ;rié;- Hetispaylyeoyiene; 3-Hydroxy-

Guar axant hin; [00128] Hal ocynt hi t ucant hi n; Hel eni en; Het er oxant hi n;
Hexadecahydr ol y8'apethexy-beta-carotene; 1'-Hydroxy-1- methoxy-3,4-didehydro-

2,3,2",3 ,45 -il exadehydro-4,5" -retro-beta, beta- carotene;

1,2,7,8,11, 12- Hexahydg: ﬁzﬂiyd%;é ﬁs’ifc%%ﬁ%ork; 2. I-fy(ﬁox]yl} -fabthoxy-

Hexahydro psi, psi - car ot ene; Hexahydr o- psi , psi™-

781 291 Fr g &@réfb T4 12,7',8" -
ﬁgigﬁigfo bet a, %szi11 ’%:Zl’r’%?lee}r{l- -or%ﬁjé%c%{egﬁséf%af W@glﬂ%&%}uydro bet a
80 5 Sl b e N A e A O

rexaiyd -4, & - shocanl ner. 733,1,;11.%%0 A

7,8,11,12, 7', 81- droI 0

7,8 - Hexahydr oF&%‘é’ﬁ%%@tﬁnﬁl E tg*%e "’arﬁ'*en& 2’%%9’&??’%%}‘412Tb8&e§¥9h| n;

191 Hexanoyl oxyf ucoxant hi n; 19- Fbxanoyloxyparacentro

1- Hexosyl- 1, 2- fPRYsa $1z9msens>%(3d§1’§1mst@y PP 8 dihydro-[delta]-

0- Hexosyl- 11- hydroxy-1"', 2' -di hydrogamma- car ot ene;

0- Hexosy- 1- 4- ke¢agotene; ﬂy(&ffbvdyom&znetmlﬁmwhﬂ 8 dihyden-Lepbijasigarotene;

gamma- car ot ene; Hopki nsi axant hi n; Hydroxy-, see al so Monohydroxy-, OH

or -013-Hydr oxyzﬁéﬁ-h(daqw-&nw&MMﬁ)-BLMGmﬂﬂ-mtemmpﬁhEepsﬂ-ot en-

8' -al; 3-Hydroxy-10'-apo-beta-caroten-10"al: 3-Hydroxy-1Tapo-beta-

caroten-12' - al ; citetelys] 20 Broxyricgehyl-koatepi 2«8 mathyl-23butdrgloxy- 8' -

apo- beta-caroten-8'-o0ic acid; 9 Hydroxy-9'-apo-beta-caroten-3 -one;
fepsi],[epsi]- caroten-18-ol; 2'-(4-Hydroxy-3-methyl-2-butenyl)-2-(3-methyl-
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carotene; 2-Hydroxy-beta, bet a-carotene-4,4'-dione; 3-

Hydr oxy- bet a, bet acar ot ene- 4, 4' -di one; 3'-Hydroxy- bet a, bet a-

carot ene- 3, 4-di one; 4'-Hydroxybet a, bet a-car ot ene- 3, 4-di one; 3-
Hydr oxy- bet a, (epsi | -carot ene-4, 3' -di one; 3'- Hydroxy-beta,[epsi]-
car ot ene- 3, 4-di one; 3-Hydroxy-beta, cbi-carotene-3",6'- dione; 3 -

Hydr oxy- bet a, bet 2:163&R4)° 5. diddhyHre-1 T2 -beta psi-caroten-1'- N-{4
2' - Hydr oxy- bet a, bet acdgpoten 2- o%héo Ig-gjﬁgqugx; g%ta gl%a %lazr 01.221“ one;

g HVH%%iybgte?a ggd [ -I&%&Xﬁ%-% zéyl)-gl (5 2):{3 asfyl-2-butenyl)-3'4'- didebydo-

Fy oy bot a, (opd it SRR SR o ZRR A -‘?ﬁ‘%ﬂ%a?f%?n%h-%-
Zf‘ﬁnesHydL%?otx’iEiaﬁa%]ﬁ?@aiq EATESS Sﬁvd%o fegéligm"i&%f# el e i

caroten-4-one; 3-Hydroxycitranaxanthin 8- dehydr o- al pha-
carot ene; 3' Hyd Xy~ m&@ﬂbﬁié‘f@@l %;@t;ra%t@ @ydro [ePSﬂ psi-carotene; 2-(4-

3- Hydr oxy-3', 4" - dehydro- gama- car ot ene; 4- Hydroxy-4,4" -

di aponeur ospor end&lydsusiiimethyl-2-batenyl)-7'8', 11,12 -tetrahydro-{epsi],psi-carotene; 16-
di dehydr o- bet a, bet a- car ot ene-4, 4' -di one; 2'-Hydroxy-3, 4-di dehydro-
bet a, bet a- car ot erﬁ3-ﬂydrne(y-33mbﬂz\yﬂb0w9- m‘-ﬁ-meﬁyﬂ%yt&nﬁ)-bet a, bet a-
caroten-4-one; 3-Hydroxy-2, 3-di dehydro-beta, [epsi] caroten-4-one; 3-
Hydr oxy- 2, 3- di demBjIiQrEs, 7,85 16 82" At'edecthydiveysi, psiFbacbiiency 2-{ Siigdaaepdr o-
bet a, [ phi ] - car ot en- 4- one;

3- Hydroxy- 3", 4' - ghetieling lg-ﬂb@trﬁe LLB Y3, 4, 3qmaetradehydro 1,2,1',2-

3- Hydr oxy- 7, 8- di dehydr o- ydr o- apo-be a-

carot ene4, 8' - di O%ahydro-pm,pspcarotene-l 1' diol; 2- Hydroxy-monocyclic-phytofluene; 4—
3- Hydr oxy- 7, 8- di dehydro-7", 8 -di hydro- 7" - apo- bet a- caroten-81- on

Pyt 3 " Sdhﬁ*éﬂ?}ma@%ﬁhﬂ%&%gws@ TSRy
3,4 2.
leklytrzlf)c()iy 31, 45&%@@{&%@ o g'apad/’g?@& e%eﬂ'ggil pieﬁ%&é&g{ enozeone 5-
I;y d(rji())(%e4 3i HS:j O{%Q pﬁgi‘ lgl th.rnydrospgero{dgﬁer,? I-?edtroxy- o¥o- &5.%5;8&13,

di dehydr o- 2-nor - bet a, , bet a- car ot ene-3, 4

3cHydr oxy- 41, 51- dridhpEr texe2, 38@1}316:00@%%5@9%@- é'aszrw-%msw@nemne;

3- Hydr oxy- 5, 8 5', 8" -di epoxy- bet a- car ot ene;

3- Hydroxy-7', 8' - y@mﬁyﬂomaﬂbﬂrmwaﬁweﬁiB'drmel'-omplrardlxanthm 2-

3- Hydr oxy-5', 6" - d| hydr 05' - apo- 18' - nor - bet a- caroten-6'-one;

1- Hydr oxy- 1, 2-di Eﬁdrm&ypkbta;ﬁaiaﬁﬁn;d&ﬁyﬂmﬂm,&-rptrda-'s‘—apo-beta—caroten-s"- one; 3-

Hydr oxy-1', 2' - di hydr o- ganma- car ot ene; 3- Hydroxy-7, 8-di hydrochi , X-

car ot ene- 6, 8- di ONBydroky-4'y Derenko-beta,bEin-catiotiyiel B Probaiofs; Be tRydedkyRibadthan e;
- Hydroxy-1', 2' - di hydr o- bet a, psi - car ot en- 4-one; 8'-Hydroxy-7',8"-

d' hydroci tr anaXa@Hﬁ/&;OXﬁ-ﬁWé&@b&a%eta&am%B-}S@(ﬁmfe 4—Hﬁkﬁ®9&1ﬁ%§a€ne
41- Hydroxy-5', 6 dlhydroechlnenone

1 ryarony- 1. 2 ahohe st coRemaBil Bgomhecidme,

(hydr oxyi sopenten )tor dl ene: roxy-1

1- Hyd 1,2-dih ' ' gt

11HyHy(r:I?)(;¥y 1 I2 *ﬁ’dﬁdy"?#%%%ﬁ‘?%?%% rl{é’rﬁlr“"y?‘ﬂy"&‘m}?;}‘ig SR S vene: 1
1 d 1, of 1@

|(4§/)2|r oZ<yHyI' goxgl h)}%f%‘?’értofscai’%tlg —ﬁaﬁéﬁ % gxxljg‘?‘(’x% 15,6,5',6'

di hydr ospher oi den 1',2 -di torule

9. Hg dr oxf/) 1 2 - %:rqlwgﬁog%/ %P g?éotim-él-éme,qoﬁy%gxy-y J[ g ML ﬁ-tetradehydro-l 2-

5- Hydr oxy- 5, 6- di hydr ozeaxant hi n; 3-Hydr - di ket o- al pha-

carot ene: 3- Hydr ¢ydzo-nsipplrqaggten- %‘éﬂ% lcléydéﬂ’@nbz 733"t3tfahydI01Y°0Peﬂes I
Hydr oxy- 3, 4- di ket o- bet acar ot ene; - Hydr oxy- 3, 11- di net hoxy-3', 4" -

di dehydro-1 ', T- CHYW&ﬁé‘t%—ht@hﬂhﬂ&yhmﬂ@n@ﬁeﬂydwmm?, -, 4' - di oxo-
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Hydr oxy- 5, 8- epoxy- bet a- car ot ene;

3' - Hydr oxy- 3, 6- epoxy-5, 6-di hydrobet a, [ epsi ] - car ot en4- one;

Y- Hydr oxy- 3, 6- epoxy-7', 8 -di dehydr o-5, 6-di hydr obet a, bet a- car ot en- 4-
one; 3'- Hydroxyeugl enanone; 2'-Hydroxyll exixanthin; 1-

Yy oxy- 3, 4 TogRbtopteas RGN BRIERR R apy g, 4 wiketo-bte
rzre'g ﬁngrgﬁ%/eﬁy Ee%?y%&%}%é?tgtiéana%g%e’@#ryﬁwy?ﬁm at ene; 3-

Hydr oxy4- ket o- alpha- car ot ene; 3- Hydroxy- 3l - ket o- aIpha carotene 3-

oA O Sk SRR Ly SRR 5 SULERGe fo
1o I hyar ot ot ey RapEioxsd pketorelr odehydl ocrot ene

3- Hydr oxy3' - net ho beta caro ene 11- Hydr ox - .

net hoxy- 3, 4- di d ganthingly | 52 %W@R}HPO%%WIM%FW@N?M

1' - Hydr oxy- | - met hox > 7,8 - hexahydr o- psi, psi - car ot en- 4- one;
P- Hydr oxy- | - met ﬁézs}e\}itydroawdnpmt leeterigatopenbstalls@enicraenesti¥hy dr o- psi ,

pSi - car ot en- 2- one; - Hydr oxyl- net hoxy-1, 2, 1', 24et r ahydr o- psi , psi
-caroten-4-one;I@H@ﬂmmwmmﬁdy&ammmkﬂhymhthmwduymMEMémﬂmhnha-carotene;
2- (4- Hydroxy- 3-met hyl- 2- butenyl)- [epsi], psi-carotene; 2-(3-

Hydr oxynmet hyl - blidoz2axenih), - 7' , 8' - di hydr ogdel ta] - car ot ene;

2- (4- Hydr oxy-3- nethyl-2-butenyl)-7',8" -di hydroj epsil psi-car ot ene;

2- (4- Hydr oxy- 3-

met hy 1{0R130)t eny iRerpbkaktBiny oy, Soalfii @y one eRstapsahns HIksscRbantGin; 2-
(4Hydr oxy- 3-met hyl- 2- but enyl)-2' - (3-net hyl - 2-butenyl )- (epsi),[epsi]-
Caroten- 18- ol ;2 dd-aliciaiend-ARHObbaAnRU Wb o? phrimRLBMAG; 4-
2-butenyl)- 3',4'-didéhydro-1 di hydr o- bet a, psi - caroten 1"-ol;

(or 2)-(4- de%@%&m&, %K%t $ BV dehydro-tef carotene; 4-Keto-1'2'-

2)- (3- et hy1- 2- b 4
L eryaron ; 2 A PASRRRAI SRR RLRn A2 Rlincfhonb i -
L2 L o LS0alch o SRSkt G PG 45 By e carorene 4ot

tHsI:I; g;] gdgo%s E;&&@%SI é%r;%, %%etglutem 332 4- Ketomyxol pAS (methylpentomde), 4-

11 , 12t t et rahydr o- [epS|]t£ - car ot ene; (3- Hydr oxy- 3- et hyl but y1) -
- ( 3- net hy 1- 2 Kstpnevxpzanthophyll; 2-Keto-OH- spmllox&nthm 4-Kefophleixanthophyll;

7 8 11,12,15,7',8",11',12"', 15" -decahydro- psi, psi-carotene;

2-(3- Hydr oxy- 3- Zﬁﬁtbmbmw 472 KefoBubienthj;, 22K dhospéniiioxpatBing4-

3',4' -tetradehydro-1,2,1',2" - tetrahydro-psi, psi-carotene-1, 11-diol;

2- Fydroxy-nnno@&mﬂﬁmkp&ybﬁﬂhu&naﬁﬁd; Fydroxynyxoxanthophyll;

Hydr oxyneur ospor ene; 15-Hydroxy-7',8,9',10",11'

12',131, 14t oct ahydro- 6Lapo- bet a-caroten-7'-one;

11- Hydji0ox3a3, 4, 7 L3cthtaxahthih] Latbelireme;dlatdxuathins prpeitenelkitivanthin;

31- Hydr oxy- 4- oxo- bet a- car ot ene; 3- Hydr oxy- 4- oxo- 2,

3- dehydr o- bet a- CapietaRithifIF dryetinthin: Tasens Luflf) Qakin dhtdigkythdry t oene;

Hydr oxyphyt of | uene; 4'-Hydroxy-4- oxo-pirardi xanthin; 2-

Hydr oxypl ect ani @@ fibRlmiiBteriy 0£ids, TufRbiiBme; LA NRdasBmOt en- Sr -
one; 3- Hydroxy-4', 12cretro-beta, bet a-car ot ene- 3’ . 121-di one; 3'-

Hydr oxyr ubi xant hiygapeads Eycleicao i By aehs t?t@eﬁet@mfmtempémﬁ i one;

3- Hydr oxysem - betacarofenon Fydr oxysi nt axant h

oy 5 6 7 DaHIE Y gbatd é%?%@%eﬁ‘ﬁ%?%@é LR
4" - Fwdroxy 5 6, % %‘ #f .dr o- beta bet a- car ot en- 4- one;
1- Hydr oxy-3 %‘m%’y (3] To-1,2- di hydr o- psi, psi - car ot en- 2- one;
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4- Ket 0- al pha- car ot ene; 4-Ket o- bet a- carot ene; 4-Keto- gamra- car ot ene;
4- Ket ocynt hi axant hi n: 4-Keto-3',4'-dehydro-beta- carotene;

4- Ket 0o- 11, 2?- di hydro-11- hydroxyt orul ene; 2-Keto-7',8'-

di hydrorhodoVi brin; 4-Keto-3,3" - dihydroxy-al pha-car otene 4- Ket 0- 3-

2ot oreE o heERS i e LSRR e 1.2 S 4 o

Kot or Ubi xant hi é‘m‘éﬁs‘é—% 3 -ﬁ‘-ﬂ%%ﬂ%w—éﬂébq‘iiﬁﬁﬁ%ﬁﬂ°v' 3~Methoxy—beta,x-
4- Ket ozeaxant hi n; ﬁ% 0131] Lact ucaxant hin;_Latochrone; Latoxanthin;
| eprotene; Lilixafftffiene: 1t 6t b b Hi 13, 7.8 dr Gheinrslepahiydr Omﬁbﬁﬁﬁfﬁpﬁne -

Lutein; Lutein dinethyl ether; Lutein dipalmtate; Lutein epoxide;
Lut eochr ome;  Lut edethoxii] ki, A2.h! 2311;%@9@&@-11%9@0’:&2-0 o) t-Methoxy-
Lycopene; Lycopene-16,16' -diol; Lycopene 1, 2- epoxi de; Lycopene

5, 6- epoxi de; Lyco@),éfdld@ydm :1 l;hhpqhenpsﬁ,@siah:otdnyﬂﬂaqi,ef’-&éeihqu&é‘eﬂidtqh&ﬂm—
Lycoxant hi n; [00132] Mact raxant hi n; Mani xantl un' ;

1- Mannosyl oxy- 3, 4i'gﬁ'-dﬁlsr&xdrma,psi&aﬁtdnyﬂr-pfeﬁioxy-amﬁm&dmalr,mﬂi@pdr& -ol;
T- Met hoxy- bet a, bet a- carot en-3- ol ; 3-Met hoxy- bet a, Xcar ot ene;

1- Met hoxy-1, 2,7, 8p éi,%sﬂc%r&eneSiMéhmx%%4—didéﬂéﬂ’f&lﬂ2¢'83§l';1951hexﬁl?fdﬁf 41 Dii-
Met hoxy-1,2,7,8,11,12,1"',2',7",8" - decahy r o- psi, psi -caroten- 1-

1- Vet hoxy3, 4- di de ke J-RretoRy 90 2ide8)drd 3 27081 L BB Absi, psi-caroten-
P-Met hoxy- 3", 4’ - di dehydrole ng Ihy10|d£31?33E beta’ ) psi - caﬁ)&%n Slp81caroten

1Bt ROy 3 4 ML o ORRS 1B9 p SARR S et
ol -1 et hoxy. 3, SRR eyl %ﬁ%@aﬁ%&%&@%@gﬁlﬁ%ﬁéﬁ}

11-

Met hoxy- 3' , 4' - di defffifedydrora7, SZTEFM%P@’BFIOC%‘?H%Q?E daMsthory-1:25, . 1.

Met hoxy 3, 4 di dehy -tetr hyd psi -.car Qt en- 2- one; 1-
Met hoxy- 1, 2- di hyglﬁ"%drﬁﬁ”lﬂ%‘icare éﬁ M%P’F‘)Y'iz &ESISPSQC%WFEF@!FO psi
,psi-carotene; 1" Met hoxy-1'  2' -di hydro-beta, psi-caroten-4'-one

Met hoxy-1', 2' - di hethexyX, %@hymbﬂt@mﬂam@ﬁé-one 1'- Methoxy-1',2"-dihydro-

1- Met hoxy- 1 2-di hydro-psi, psi-caroten-4-one; 1'-

Met hoxy- 1", 2' - di h¥disbe@otsard-anshi-Mahaxartmadihpdro grie pe:cateuet-prsx - 1, 2-
di hydr o- 3, 4- dehydr ol ycopene; 1-Methoxy-1, 2- di hydro-3, 4-
didehydrolycopen-Bﬁﬂakydl@kﬁnﬂnxyf&daw&MdemﬁLyaomamdﬂw&moxwL2-

Met hoxy- 5, 6- di hydrol ycopene; 1-Methoxy-1, 2-di hydr oneur ospor ene,

1- Met hoxy- 1, 2- dgihyétodphitinangycopen¥pl-Munoxg-12- dithi@denphyt of | uene;
11- Met hoxy-1', Tdi hydr ospher oi dene;

3- Met hoxy- 19, 3 - djgd one:
IR U S ot e

b LR, 2.7, BB RAPAR T b I GRRIk heeor 1
dinydro- 5. 4. Zdéhyéﬁﬁﬁryﬁl&é@%gfﬂ?@e?w e pr e Tty

1-Methoxy-1,2, 7, 8af - aBsphetordene; F-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;
I'-Methoxy-1,2,7,8,1',2-hexahydro-psi,psi-caroten-1-0l; 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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oct ahydr o- psi, psi -carotene; 11-Mthoxy-1,2,7,8,11,12,1',2'-

oct ahydr o- psi, psi caroten-1|-ol; 1-Methoxy-4-oxo-1, 2-di hydro-8'-apo-
psi-caroten-8'-al; 1- Mthoxy-4-o0xo0-1, 2-di hydro-12'-apo-psi-caroten-
12' -al ; Met hoxyphyt oene; Met hoxyphyt of | uene; Met hoxyspher oi dene;

Met hoxy- 3, 4, 3", 41- beedalyspsi-chrotnd; V- Detioxgd1y2}7, 8,1 D3 2,1 7 ooty drb 8iphi-
oI 1- Met hoxy 1 2,71,8' - tetrahydro-psi, psi-carotene;

1 Met hoxy- 1 2 7' 8 -tetrahy%lrjo 3, %f dehydrolH{‘/copenpéJ Péi-caroten-8'al;

L8 i S Y 228*3%5&72-%%?%9%M&;&s?%&srg%@% bftnopd
et hyl bi i 2 (3 ARG R T Mo tioneRiens AL FERERS S £ s,

18" )-ol; 2-(3- I\/Ethy- - dro-1, 2-dj hydr :
psi - caroten-1 - é Wﬁ%?é%‘ﬂeﬁ%&zws 58"%"'2"38'1 of; l)i\detgoxy-127'8

t et rahydr o- [epS|] pSI caroten-18-ol; Methy

3', 4' -di dehydr o- bet@“ﬁﬁdf%asrlﬁle‘?meﬂﬂokb@mowl Ryl 8-tetrahydro-psi,psi-caroten-4-
1- hexosyl 1, 2-di hydr o- 3, 4- di dehydr o- apo- 8' -| ycopenoat e; Met hyl
hydrogen 6, 6' - di apoese &Nethoxdt bl tehsbtiyd-3,4-dehydoiyebpong; BYidhoxy-19,3',8"
di dehydro-1, 2-dihydro-8'-apo-psi-caroten-8'-oate; Methyl

11 met | i oxy-4' - oxol mhidroxﬂ-ﬂlﬁyd:lddxy&ometa;ahh-rm 6l-on¢; diethyl 4bapolid}a-oat e;
2'-(0-Met hyl-5- Cmst hyl pent osyl oxy) - 3", 4' - di dehydro-1', 2' -di hydr o- bet a
;, psi - carot eno- 3, | eatoten-#'-dded; M&ﬂw‘lm—a mih-aas-aﬂehisi-ﬁute;métﬁﬂ@cagmtﬁsi-n;
I\/bnoanhydrobacteri or uberin; I\/bnodehy r o- bet a- car ot ene;

Monodehydr ol yCOpenewmd@i@H\M}ﬁﬁfuﬁ@-I}@@ﬁbété MIRRYIBIxE; 20BNRBABY - |
see Epoxy- Monohydroxy cycl ophyt oene; Monohydroxy cycl ophyt ofI uene;

Mut at ochr omre; Mut at ﬂiié’d}ﬂ)hﬁe@a béwgdrgtg%ﬁi?gggl 1}2 %tj ?Péﬁllg,} DiL0RARS-3 ,4-

Myxobactin; Myxobactoné:;:” Myxo12

fyxgﬁgﬁ: ol - Ny ox SERSRRORE: d‘}ﬁ%&o&%ﬁ&%@%@ el .8 me-
Neo- -
NCosbet e car ot ene BerhRgnPEba SLUB AN Rl PPN R cocten

est er; Neurosporene; 00 hydr.o a-c rotene -
1,2,7,8,11, 12p7 , 8L [afﬁy hlolcifgfﬁx%%lrkﬁg\thbs@f@ oft-didehydro-apo-8'-lycopenoate;
7,8, 11 12, 7 , 8' 11 12' - Cct ahydr o- psi, psi - car ot ene;

1,2.7,8,11,12, 7', 8 Methy byéymﬁgﬁsﬂlap@qarqt@eﬁh@mmeﬂzd direannosyloxy-3,4-
27,8,1',2',7",8" -Cct ahydro-psi, psicarotene-1,1'-diol; 1,2,7,8,11, 12,
7' 8 - oot ahydr o- psi digeliydomt Q-dihydro8l-aporpsBearaten-8'-qute; ety 1 -methioxy-4'-oxo-
et ahydr o- bet a, psi -caroten-2-ol; 1,2,7,8,7',8 ,11',12'- Cctahydro-psi
, psi -caroten-1-ol; F,ZB,diliI;gdﬂd_lXZisi-&roté&'m 217 61':1&)#0,1&(; 24 O4fethyl-5-C-

di apocar ot ene; Cct ahydr ol ycopene;,

56,7,8,5,6',7,8 m%@@hﬂtdﬁﬂémapﬂdﬁiehﬂdr&l'lzlsdih&d%-beta,pm-carotene% 1-diol;
8,11, 12 Oct ahydr ol ycopene; 3,4,3 ,4',7", 81,

Cct ahydr ospi ri | | ox aMeRidene; Qﬂmﬁ@@mﬁi@ﬂhﬁy@&%n M'bnoe@nhydrobactenorubenn
OH- Chi or obact ene; OH Chl orobact ene gl’ ucosi de; OH Lycopene;

2- OH- Monocycl ophyt c e:
OH Ckenone; OHP 4 Oﬂaﬁed@%ﬁd‘?gfta!\%ﬁ%ﬁé %@%&Heﬁrb&% dﬂ%&h&ﬁﬁ%&lﬁ‘

G478 11 1. Tot rand o, ycopéne MeoRARY s H@Wﬂﬂﬁ%ﬂ&m
Gsci | | axant hi n; @cMOhgﬂyﬁm& é@g&ﬁ}egkﬁ%éﬂ:@ﬁp 'Etﬁ%?o s o

Gscillol2, 2 d| r hai NNOSI See a

O, i R o s iaf

Oxot om ene; 6' - Oxy clar%/ &We xant hin; P412; P, 444; 450, P 452; P
yxol 2

481 P 500: P 518 -O-methyl—methylpentomde Myxol 2'-thamnoside;

- 0- Pal m t oyl - bet a, D- gl ucosyl ) oxy] -3', 4' -di dehydro-1', 2' -
yxoxanthin; MyZoxanthol; Myxoxanthophyll
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Phi | I i psi axant hi n; Phi | osani axant hi n; Phl ei xant hophy! | ;

Phl ei xant hophyl | pal m tate; Phoeni conone; Phoeni copterone;

Phoeni coxant hi n; Physal i en; Physoxant hi n; Phytoene; C (30)-Phyt oene;
Phyt oene 1,2-(e€p)oxide; Phybenol; Phytofluene; Phytofluene epoxide;

: Phyt of | uepgiis Pigm}{é‘o bl e: Mo aroteneB: S AL XA AL D A-
Pol y-ci s- @grk‘rml caro eﬁ%?te %?{%@%gée,p% - ca%%‘%feenr??%’%ﬁ&agl E -r"%@%%
- Prasi noxanthin; Pr coper sgne raphosphate: Pre 1 ogne .

- pyrophosphate; Pr oﬁféﬁ?{gﬁﬁa %qxg.ﬁté{n%cgﬁ% cﬂ%ﬁg?@fﬂg&ﬁ%ﬁgﬁgﬁﬁa&ﬁ%@ﬂ
Pr ot et r ahydr ol ycopene, Pseg%@- al phacar ot ene; Pyrenoxant hin;
Pyrrhoxant hin; Pyr F’F‘Fg@(ya\ﬁftf*ﬁ’ PLOSRFHER5] 7- ci s: Reni eraci st ene;

i Reni erapurpurin; Renieratene; Reticulaxanthin; Retinylidenetiglic

. acid; Ret | §dehydro(-heta-) -carot . Ret.rodehydr o( - bet a) car ot ene;

' Retrode hy@ﬁﬂﬁam%ﬁ@ﬁ@g‘%?t% iﬁ?asp ﬁz@aﬁ%ﬁ@éﬁ?fm’“ psi,psi-carotene;

- Rhammopyr anosyl oxy-,_see Rhgnr'ms‘yl oxy-2'-0- Rhammosyl-4- ket onyxol ;

et nidy &S s iitalion S8

. Rhammosyl oxy-3', 4' -di dehydro-1', 2' -di hydr o- bet a, psi - car ot ene; -

Rhannosyl oxy- 3", 4' Qtahatspepsbpsicartendil Rydely 1125181 p5T',8'-Octahydro-psi,psi-

~carotene-3,1'-diol; 2'-

Rhammosyl oxy- 3", 4' cdnotmmldlr‘-dm], 1,277,341 13,d¥,8-Oetsleydro-psi, psi-caroten-1-ol;

psi-carotene-3,4, 1" -triol; dihydro-beta, psi-caroten-3-ol;

Rhodoaur ar ucant hi n;7,80rypjsn1 1!, Rrodemhyito-betpsi@hrotdRtuoslo P2 7eH, 7', 81,11, 12

gl ucosi de; Rho dopi n glucoside; Rhodopi nol ;" Rhodopur puri n;

Rhodot or ul ene; RhodwyinRaioysi [psioskettRl 38 Fig 1, IO gopi a1 Wcthydro-4,4™

.Roseryt hrin; Rubichroneg; bl xant bi n; Rubi xant hin 5, 6- epoxi de;

Rubi xant hone; [ 0013§},5, « Aokl ¥ 85t i hiRve .
R S B & TR QA Bcopenc

Sar ci nEocant hi n; Sar ¢i naxanthi n *Sar ci haxant

monogl ucosi de; - Sar GigeNe; 75911526 el dydRhR; 3,4,3,4,7,81111 12

Octahydrospirilloxanthin; OH, see also Hydroxy- or -ol OH-Chlorobactene;

OH-Chlorobactene glucoside; OH-Lycopene; 2-OH-Monocyclophytoene; 2-
OH- Monocyclophytofiuene; OH-Neurosporene; OH-Okenone; OH-P 481;
OH-P 482; OH- P 511; OH-R; OH-Rhodopin; OH-Sintaxanthin 5,6-epoxide;
OH-Spheroidene; OH- Spheroidenone; OH-7,8,11,12-Tetrahydrolycopene;
OH-Y; Okenone; Ophioxanthin; Oscillaxanthin; Oscillol 2,2'-di{O-methyl-
methylpentoside); Oscillol 2,2"-dirhamnoside; Ovoester; Oxo-, see also Keto
or ~one 3- Oxocanthaxanthin; 4'-Oxo-4,4'-diapocaroten-4-oic acid; 8'-Oxo-
8,8"- diapocarotenocic acid; 3-Oxoechinenone; 4-Oxosaproxanthin; 16'
Oxotorulene; 6'-Oxychrysanthemaxanthiny P 412; P 444; P 450; P 452; P 431,
P 500; P 518; 1'-[(chi -O-Palmitoyl-beta,D-glucosyl)oxy]-3'4"-didehydro-1',2'-
dibydro-beta, psi-caroten-2'-0l; Papilioerythrin; Papilioerythrinone;
Paracentrone; Parasiloxanthin; Pectenol; Pectenolone; Pectenoxanthin
Pentaxanthin; Peridinin; Peridininol; Persicachrome; Persicaxanthin;
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carotene-5, 6-di one; 5, 6-Seco-beta,[epsi]-carotene-5, 6-dione;

Sem - al phacar ot enone; Sem - bet a- car ot enone; Si dnyaxant hi n;

Si nt axant hi n; Si phonaxant hi n; Si phonei n; :

Sodi um 3, 19-di hydr oxy-7, 8-di - dehydr o- bet a, chi carotene-3', 61-di one

3-sul fate; Sodi um 3PhifkipsihiximthinpRhilosamiadantiigPhiefkaBthophyll; Phleixanthophyll

di dehydr o- bet a, chi -caroten-171-al 3-sulfate;

Sodi um 3, 19, 31- t ri hygameae; fh&mﬁhdiﬁ%ﬂc@ter@ﬂ@ﬁ@nﬁmﬁﬂiﬂﬁﬁﬂ‘h%ﬁﬁmlr -

oate 3-sulfate; Sodium 3,19, 17c tri hydroxy- 7, 8- di dehydr o- bet a, chi -

carotene-3',6'-dion At Mok L dengs .
thsnﬁaiﬂha; Ifhytogg ,g.g?@jl?ﬁr?lttﬁblnﬁ;sfﬁ%; el #180Ep)oxide;

Spher oi denone; Spiril1oxanthin; oxa

[ 00137] Tanger axant hpf, . i Eﬂifﬂ? [ bhRalgi L at-e: .
Tar axi en; Tar eoxant R&ﬁoﬁgﬁﬂ{&gggﬂr%t E%ﬁg ed%tt{l&lsdr;lﬁ;e %}gfr?rosf{gre Ogﬁg%gﬁtlﬁﬂi n;
Teth . 7,8, 7,8 -T h . .
T ee Ty i KBRS AR ot gum arotne Poly-cie.

3,4,3 ,4' -Tetradehydr,o-psi, psi-carotene; 7,8, A

7', 8' - Tel audehydr o- B¥t ,‘P}E‘leééﬁlﬁ’ﬂsé]ﬁ@g@?%iffﬁp’BF?nW@V@Pﬁmfm

Tet r adehydr o- bet a, bet a-carotene-2,2' -dione; 3',4',7 ,8 -Tetradehydro-
bet a, bet a- car ot en- 3P¥¥Pphagphates Prepimgoenedymppwigtecirergemng caraeney -

Tet radehydro-5, 6, 51, 61-t etrahydr o- bet a, bet a- car ot ene- 3, 31-diol; 6,7,
6', 7' - Tet r adehydr o- Brokycapeng; Pronturedporine-Poatetaghiyduiolycoprney Resedolpha3’ | 5' -
tetrol; 7,8,7 ,8 -Tetradehydrozeaxanthirt; 3,4, 3%1-

Tet r adehydr obi sanhychrotbag Perenoxdnthin;Pyrrhoxanthing Pyrrhoxanthinol;
5,6,5,61-Tetrahydrocant haxanthin; 7,8,7',8" -Tetrahydrocapsorubin;
Tetr ahydr o- bet a-carotene; 7,8,7',8 - Tetrahydro-beta, bet a-car ot ene;
71, 81, 11' ,[0®35]Tet r afweiir Redierbeistpisd; Reniaraptugudn; Renieratene; Reticulaxanthin;

7,8 ,11',12' - Tet rahydr o- ganma- carotene; 7',8 ,11',12'-

Tet r ahydr o- gamma, psRetytitledrezliclaced; Refobisdehadiy U eda-Pedrotiisd; ReGadeBy@OEHeta-
1,2,1,2' -Tetrahydro-psi, psicarotene; 7,8,11, 12- Tet rahydro-

psi, psi - carotene;  7ycfrofeneSRetdREMAYAE S caBRhe ReRbEMGdroRealarthin;

0- Tet r ahydr o- bet a, bet a- carot ene-4, 4°-diol; 7,8, 7,8 - Tetrahydro-

bet a, bet a- tene-3n3.=dial: 7' 8 O ' Tetr ahy dna- A0Sk . on
bt oy 2 L, ol o AL g
5,6,5,6"- Tetrahyd [ - t -4 41- di o 0,20, B -

B Sy o ok o OB SRS o s

Tet r ahydr o- psi , psi - | -g] - 127 8 - ° hydr o- psi , psi -
oo e ) SSRGS Bolat o

Tetrahydro-4, 4' -di apocarotene; Tetrahydrolycopene;, 1,2,1', 2" -

Tet r ahydr ol ycopene; E—B‘}‘B?@YIPEY"B'Ide'ldFd&h - :3rdByyerecbetapsg carptens-3,1'-diol; 2"
Tet rahydr ol ycopene; 7,8,7',8' -Tetrahydrol ycopene; 7,8 ,11',12"-

Tet r ahydr ol ycopene; RhampnoRylogy-3'rdidghydie-d |, -diyydroebeta, pai-cdiatdne-3y, Ptrddl; Pe
Tetrahydr oneur osporene; 3,4,11',12' - Tetrahydrospheroi dene; 3,4,7, 8-
Tet r ahydr ospi ri | | oxBhathiasylo8y-3',4-djdéhydre-l L 2thdiblrdos-pete,péitcerotent-hly ;
3,4,31,4" - Tetrahydrospirilloxanthin-20-al;

5,6,5', 6" - Tet r ahydr Rh@jodm@hxahthin;RHodbpid;, Ribdepial- R04)dlplkleidopinal glucoside;
2,3,2',3 -Tetrahydroxy-bet a, bet a-car ot ene-4, 4' -di one; 2, 3,2',3" -
Tet r ahydr oxy- bet a, bRhédopar gliesidé; Rivslopidel] Rhddopdrpurin; Rhodotorulene;

Tet rahydr oxy- bet a, chi caroten-C-one 3-sulfate; 3,5,3,5"-
Tetrahydroxy-6", 7' - dhelRRIEIMOR Bodbvidvlasbing Rhodoxanthin; Roserythrin; Rubichrome;

t et rahydr o- bet a, bet a- car ot en- 8- one;

3,3 ,5,5" -Tetrahydr Rﬁmkgﬁhy%ﬁ@g%lmﬁsﬁy@[,ﬂag%ﬂixgﬁm&{egne;

Tet rahydr oxypi rar di xant hi n;
Tetrahydroxy-5,6,5", 6" -tetrahydro- beta, bet a-car ot ene;

3,4,3 4 ket -G 4.5 A B _ ;
(o of hece 1 JGRERTC! OBfkn RGOS AAGKerfuty Shyn Rare S HBLARRE ok AR
Thi ot hece-484; Thi Oﬁigﬁ%géi%%agtﬂiggoﬁgﬁg&}m ie'rSalréineHeJ £ g-l §e%—%@'}a iea-
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7, 8- di dehydr o- bet a, chi -caroten-6' -one; 3,19, 3' -

Tri hydr oxy-7, 8-di dehydr obet a, chi -caroten-6'-one 3-sulfate; 3,1',2'-
Tri hydroxy-3',4' -didehydro-1', 2'- di hydro-bet a, psi -car ot en- 4-one;
3,5, 19-Tri hydroxy-6, 7-di dehydro-5,6, 7', 8" -

t et rahydro- 7' - apo- etcterediGtione; 3- &m-&wﬁégﬁi]%ﬁtehgﬁh%@%m-aﬁ)hﬁn 6' -
Tri hydroxy-6, 7-di dehydro-5,6, T, 8' -

tetrahydr o- bet a, [eFb‘étdf@ﬁﬁ@ts%ﬂﬁ‘-’o&a-c&otenéhe@Bﬂnya%aéthﬁlsfﬁidxgﬂ‘t%oxy 5, 6-
di hydr o- bet a- car ot ene; .3, 51- Trlhydroxy-

di hydr o- bet a- car ot 05 eﬁﬂuﬁi Sod -319-d:hd g . ]
3,19, 31- Tri hydr oxy- ; 8- di hydr'obet aafep?s} 1-3,10-dihydroxy-7.8-di- dehydro-beta,chi

3,19, 8 -Trihydroxy-g gengshx'gﬁ&e%egu?fa{a%@aﬁ?5%%@&@% 618mg gﬂg_

3, 6,31-Tri hydroxy ro- ganmm, [ eps tar ohe;

oy T & DR R B iizﬂﬁﬁﬁg%%fﬁﬂ@m S 78
Tri hyd 3,4,3 4 hyd 2,1',2' - d
car ol on 5 one. 3. 4 4 Srq%%q bk ot s e OB 5,187

carotene; ni kentrl orhodl n; 4' - Triketo-beta-carotene; 3,1',2' -
Tri met hoxy- 3", 4' - ditGa¥iyersol, &*dlézhym-h%ﬁbbé@atepﬁs%bdmm Fmulfatene:

Tri ophaxant hi n Tri phasi axant hi n; Tri sanhydrobact eri oruberin;
Trollein; Trol || ¢ hriphegrobiio} $pHetCé1dﬂnn;;Sp1imidehciﬂep$pi1ﬂTwm&)im 3n1chtbmnthi.n;
Tunaxant hin; Uriolide; Vaucheriaxanthin; Violaxanthin; Violeoxanthin;
Viol erytbrin; Warm ngol; Warm ngone; Webbi axant hi n; Xant hophyl | ;

Xant hophy{001¥7]( 1) ; Tréagermopthi; Taxanthin STarintbirodipalinitatej Teadoriert; at e

Xant hophyl | epoxi de; al pha-Zeacar ot ene; beta-Zeacarotene; beta (1)-
Zeacar ot ene; al pha-TaeagaithinNetadialafithinl Tedani Tetns#oagiat atigMeFethytthe;

di ol ; bet a-Zeacaroten-3-0l; Zeaxant hene; Zeaxanthin; Zeaxanthin

di epwdde; Zeaxant hing WSWE&MEh)QIHh@fmnaﬁ@)@Qi £l Teﬁdém%!a%ta-cmotene,

Zeaxant hin di pal m tate: Zzeaxanthin 5, 6- epoxi de; Zeaxanth

5, 8- d Z { ) I 1
epoxi de; Zeaxanthimp. et AeRurel ?Sﬁgfl %ﬁ’ﬂBW éh%[om M

Zeaxant hi n nonor hamaosi de; Zeaxan Zei 'noxant hi

above |ist of nat“r%loltéffxe%%ﬁﬂfoﬁ' 3(}4&51%&%% _bgﬁblgﬁaéa{ %ﬁb]fdfbpe,st -

non-limting exanple RAt urdl Py becurring car ot enot o

not conprehensive ' n urrl

di scovered which V\ll%?‘l1 Wpéelf h%&?%ﬁ/ g?’%ﬁéﬁf’gﬁ%&? ng’g ﬁﬁlggroiycgpene,

Sul f onyl ureas [0013 n ul fonyl ureas_incl ude,

but are not lim teﬁig& gjé’{rﬁ%y‘%gﬁ@ég% Eééﬁﬁg ?%ﬁ@?‘ﬁﬂ?%@ ‘HOI ('319

gliclazide, glipizicle g.r ucotrol), glycl ram de chl or pr opamn de,

tol azani de, t ol but & destragghy ﬁ@piéﬁeﬁate@rmﬁyta,b@@cmteaﬁ-ﬁée% “&ntetrol;

meglitini de anal ogues (for exanple, repaglinide, nateg,linide,

meglitinide and m th&TiShT ceadehidrmesaan; 3414t he | i ke.
Tetradehydrobisanhydrobacterioruberin; 5,6,5',6'-Tetrahydrocanthaxanthin;
7,8,7,8'-Tetrahydrocapsorubin; Tetrahydro-beta-carotene; 7,8,7',8'-
Teﬁﬁydrb-bem,beta-carotene; 7',8',11',12'-Tetrahydro-beta,psi- carotene;
7',8',11',12"-Tetrahydro-gamma-carotene; 7',8',11',12"- Tetrahydro-gamma,psi-
carotens; 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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Ni acin and rel ated derivatives [00140] The termniacin is the generic
descriptor for nicotinic acid (pyridine-3- carboxylic acid) and its
derivatives. Non-limting exanples of nicotinic acid derivatives

i ncl ude ni cof uranose, Aci pi nox (5-nethyl pyrazi ne-2-carboxylic acid
4- oxi de), ni ceri tr olcatoppned,idbdiol; il 20 2'¢letralmydro-psijpsi-catitedechy Hadial; 5,6,5',6"
oxi niacic acid, nicoclonate, niconol, N ASPAN, nicerikol and

t ocopher ol ni coti natfetrafydfnlbel], bets-tirowenssd'rgibes 56{5, 0t Tarahadbibér,bagent s
whi ch may be suitable for this invention include, without limtation:
AGM 067, abecarrdl, caorApssss,35es'-hetdyi 2,7, Ca Ry @b Ysi,psheR6lAN 1A, 7 8%
acenet aci n, acetam nophen, acetam nosal ol, acetanil’i de,

acet ohexam de. ace! qRAR. e pHPLAALE1- o8O, PRIICPER I £0SLASOLA0S
n acycCl ovi r

acetoxypregnenolone, acetreti’n, acrisorcin, acrivas I ne,

adiri azol am adi phe"7i35’@Eg”fgﬁ319?4034,5‘%%9?39&%%“@@%%%3 ”gz;,z',r,z'. .

agat roban, ahnitrine’ t1no atr oxacrn,

al buterol, al dioxa, nate, . aLfge il | i bendpl, itretinoin,
al l opurinol, allyl aﬁ%@,ﬂf@]ﬁ%}%&ﬁb’gn 'ItI,%EWHf P‘B’Feﬂ%’léﬁ Ptriptan,
al osetron, al oxipri | prazol am , alpyenol.ol,, . amant adi ne, _

anbucet ani de, am deg.ﬁ?%ﬁ'grf’ WW%ZJEJ@#"&?“WW@H@G’ GEATIRDS

am noaryl carboxylic_acid derivatives, am noglutethimde,

ani nogl ycosi des, amREEWATAreR@S; hal wop eerhyarohopens; labdiok; 1,2,14,2
am odar one, am phenazol e, am prilose, amsul pride, amtriptyline,
am exanox, ani odi pi AetrabyATpapeaemcrras; kb aTaiahydiosphervidaes) 8,4,7,8-
anmoxapi ne, anoxicillin, anphecloral, anphetam ne, anphonycin,
anphot eri ci n, anpi ciletrabrydroapipiloxanibing 4, B4 pTenbydrogpird toxemtbine3 ,4,3',4'-
ansacrine, anyl nitrate, anylobarbitone, anagestone acetate,
anastrozol e, andi no@etrdhiydrospiritloxemthém20Haly 5,6,54 6 dFetrahweinea 431 4'kdtrol 4, 4'-
acetate, androstenediol- 17- benzoate, androstenedi ol-3-acetate,
andr ost enedi 01- 3- ac gisalfge; (3,2 3eTaahydrox2bels,beboRotthoad!-diend Ros'grone
acet ate, androsterone benzoate, androsterone propionate,

andr ost er one, angi orgRstylroxPbeflibel dRBnU -0 BI193), 1 AlBraBRRGG A, chi-
api cycl i ne, apoatropi ne, aponotphi ne, apraclonidine, aprepitant,

tinin ach TRyt el | R o
POt nol 01 . “areri ¢ noproten AN 3i5aRs PRAERy SR iRt e s 850
Y1 propi-oni - aci d FEARIA BE R0 Sh o 85! e D AR
ary propir-ont ¢ aci e 'V , d | , Z , ,

at tine, at tat,i t , i ne, : .
Sranr opazone, - azat nREPITRESTERAS B b ? TR DRt 33y ci

bacl of en, bambuterol|, hanethan, barbitagne, bam dipine, basal azi de,
becl ami de, bec! obr af ek GT ;6 -sErhygra- deta.befaramise; @4 0nEeekelore,
bendazac, bendazol, bendroflunethiazide, benetham ne penicillin,
benexat e hydr ochl or pefe-caigtmmeid, H45- Teaaketarbetanarpisne; Tdudtaiceiddd Thiothece-
benoryl ate, bentazepam benzhexol,

460; Thiothece-474; Thiothece-478; Thiothece-484; Thiothece-OH-484;

Tilefishxanthin I; Tilefishxanthin IT; Tilefishxanthin III; ‘Tiléﬁshxantlﬁn v,
Torularhodin; Torulathodinaldehyde; Torularhodin 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'-

Tribydroxy-7,8-didehydro-beta,chi-carotene-4,6'-dione; 3,3', 8'-Trihydroxy-
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benzi odar one, benzni danml e, benzoctam ne, benzodi azepi ne derivati ves,
benzodi azepi ne, benzonatate, benzphetam ne, benzyl nor phi ne,

beperi den, bepheni:um hydr oxynapht hoate, bepridil, betahistine,

bet anmet hasone, bet axol ol , bevantol oi, bevoni um net hyl sulfate,

bexar ot ene, bezadoxi7{8-didshydexzbdta, thiab@ients-ahe 8]10,36TrihbdapenSridehydro-
bi cal utam de, bi etam verine, bifonazole, binedaline, biniftbrate,

bi ri codar, bi sacody lbetajgh@uéie:e8Cone3imemed, oL T?ih&d&bi%?:@'-did@%@@,@"-m ;
boswel lic acid, bradylcinin, bretylium ’bromazepam ronocriptine,

bronperidol, broti llﬁrﬁ}o- oy N 1@l |G DX i v QL
bucuno! ol " budral :aé?ne, b%bict%lgﬁ‘gfg‘lbu ng?%’sf%ﬁ?ﬁklﬁ?f%ﬁe@a’?ﬁd@t;@%%%?oﬁ ,
bunet ani de, buni t i L 0D o
T R . CERA R R e T,
butidrine hydrochl otide, butabat bi t le nitrate,

ot baonasol o bot of TeferoRiis FRieRrEs T H ERRER Dot Fosh iovene Soth o

cal cipotriene, calcitriol, caldibine, canmhendazole, cam oxirole,
canpstat, canpester g}o}leb{a%tsﬁ?WéFﬂx&iQSéﬁ‘gg@;?%?ﬁm% 8xtirihydroxy-5',6"
capeci t abi ne, caprate, .capsaicin, capt opril, carazolol, carbacephens,
carbamat es, car banagiyidete-earoianaidneroxiderIth L -dikydrasy-B&tdiktdro-

car benoxol one, carbi mazol e, carbromal, carbuterol, carisoprodol,
carotenes, carover i hetg[ensiitcaritent-§-om Byl 83 Trdhydraxef R Hibydrodwefatwtt-darnten-8-
cef buperazone, cefepinme, cefoselis, ceffibuten, celecoxib,

celiprolol, cephael bnel9-taama 308 peltilydxy-7@pdibydisganinagepsilapiotiytomns,
cerivastatin, certoparin, cetanolol, cetiedil, cetirizine, cetraxate,
chl oraci zi ne, chl or a[h18:-iTrihydloke7(Bedibyiréle-ox6alphs-da0teat; 3,36 Trihydroxy-5,8-
chl or di azepoxi de, chl or madi none acetate, chl ornethiazol e,

chl oroqui ne, chl or Okpd:3ZdlSIR-cafdiérl DABOTHIN A pirdHik BN PR BiIHYEroxy-
chl or phent erm ne, chl orprioguanil, chi or promazi ne, chl or propam de,

chl or prot hi xene, chkQry git; RS, L L ¥ ohecahc fierol
chrononar, cicl esonlb’ e’ ctiéci o%;l’cggﬁéz,’ﬁgitg%%hgworgeﬁgﬁaf@%%ﬁg% 394
cilansetron, cilostag | eetd di I et nopi [ Qui .Ch NGD. :
mal eat e, cinnanedri ﬁé,ﬁb%rf’%hg’?is‘z&n@%hg&ﬁg% Iﬁ%’%%a%tg?en?ﬁ%%&%ﬁ&%&a'
ciprofibrate, ciprofl.oxacin, cisapride,.cisplatin, . .citalap
citicoline, clarit h&l &0 ,a'ct?foé?}’(?p5’ill%,TW%gﬁi’%@g%Vﬁﬂgugg%ﬁfo'
clidanac, clinofibrate, clioquinol, clobazam cl obenfurol,

cl obenzorex, cl of azsmﬁjcaﬁtg?ﬁﬁPﬁtlg{oPW&ﬁWbé@P&“ sof or ex,

cl om pram ne, clonazepam _clonidine, clonitrate, clopi dog]rae_l , )
cl opi rac i ndonet hacitAsangyérohsetirioruberinokrpldgin MiselliclypwepFrefidlavingeTrolliflor;
clortermne, clotiazepam .clotrimazole, cloxacillin, clozapine,
cnepazi de,. codei ne Fetlhydnthin;GrrinabeanthindBiotide; prevshpniaxanihinddelarenthin;

sul fate, codeine, colloidal bismuth subcitrate, cromafiban, cronolyn,
cropropam de, cr ot eViglesxkadthin; dliclerythrin, Wastaingslf@lashidgorey Webbiagamttie,
cycl azoci ne, cyclexedrine, cyclizine, cyclobenzaprine, cyclodrine,
cycl oni um i odi de, CY)ghBBFHIIRKafMBoplSNH AF;20mHdphAVR (AN Benthophyll
cyprohept adi ne, cyproterone acetate, cytarabine, dacarbazine,

dal fopristine, dant gaRRets XihihephyIRRbREAZYS-Z S AHPLAS Ze Ao AN B

deci t abi ne, decoqui nate, dehydroeretine, ‘del avirdine,  delaviridine,
dosi pr arm pe,  des! or Pl oregS YL AN, & PR AR, Bthrotene ,17- dio;
CesOxy et Nasone, | JCal e SSAIBHANL Do ARATAA DBl i
st o cooyhare, BB RN PR e e
di cl O]E) enmac, di cgum28ﬁm%aﬁ§?ﬁ@?;%%%§p ide; gedxgnibyt "'BP’%%‘F?OH,

di fenmerine, difenam zole, diflunisal, digitoxin, digoxin,
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ifenprodil, ignmesine, iloprost, imatinib, imdapril, imdazoles,

i mpenem impramne, inolamne, incadronic acid pergolide,

i ndanazol i ne, ‘i ndenol ol , indinavir, indonethacin, indoramn, inosine
pranobex, inositol niacinate, iodoquinol, ipidracine, iproniazid,

i rbesartan, irinot eéeaxanthinsoepamusithyd ethers eaxanthintraqnortmomagideZeaxasthel; snd
i soet harine, isonetheptene, isoproterenol, isosorbide dinitrate,

i sosor bi de nononi t r Zelapxanthisor bi de dinitrate, isoxsuprine,

i sradi pine, itasetron, itraconazole, itram ntosylate, ivernectin,

kal I'idin, kallikrein, kananycin, ketam ne, ketoconazole, ketoprofen,

ket or ol ac,[0038Dt i f eThe htmlyetist of hatutallf dtduetinperardtentids idracant tots aRdilReting
| anotri gi ne, |anatoside c, |ansoprazole, |asofoxifene, |eftunom de,

| erni noprazol e, | ergamiph ¢f dagurallyeeOliihg SRotehdidy, TERNISE is hOUSRPRNERIve as

| eval buterol, |evallorphan, |evetiracetam |evetriacetam
| evobunol ol , | evodopgre A:eMalid Q%aSInE mdSYRPARSELPARE Mekphainol .
| i docai ne, |idofl azi nfa, al I fi)t)rol , immaprost, Fllglgeiz%oﬂé ) v}'}lﬁntl t Pf?lgt

liranaftate, |isi noﬂftﬁfn’th%a?%éﬂo@cmlo?ﬁ%fdg ne, | obucavir, | odoxam de,
o) t1ne, ]

| onef | oxaci n, |oneri zine, oper at ni de, | opinavir,

| opr azol am | oracarbef, |oratadine, |orazepam | orefloxacin,

| or met aze Losartan, lovastatin, |ovastatin, |oxapine succinate,

| oxapi ne, I%??%r%l}e?%&net hyl pheni date, Irimracoxib, |ysine
acetylsalicylate, Iysozyne, lisuride, nmabuterol, nafenide, magnesi um

e T, SR TR A
rect oxa nepent abt pet) iSRS AR AEARAE Bine SRLSONE G o,
TR Tt R BECEE AN L LN S,

mephent er m ne, nepi ndol ol , i xanox, meprobamate, neptazinol,

me
mer capt opuri ne, mer @EBHY, tolbummidarnd anegliinideinalasnes (forexemplesspaghinide,
besyl ate, nesoridazi ne, netacl azepam netanfepranone, nmetanpicillin,
met apr ot er enol , net kateghinids) meghist d mittighinide KARM 1228) repd thedikeor i de,
nmet hadone, net hanphet am ne, mnet haqual one, net harnphet am ne, nethoi n,
met hot r exat e, net hoxam ne, nethsuxi m de, nethyl hexaneam ne,

met hy| pheNiadinaind refateddexivativeshy | pheni dat e, net hyl pheni dat e,

nmet hyl phenobar bi t one, net hyl predni sol one, nethysergide, netiazinic
aci d, netifenMbne, nFheowetm plasimisthe gemiioldasdpter fomicotitio kelll (pyrdingssal one,

nmetripranolol, irietronidazole, mexiletine, netaxalone, manserin,
m befradil, m conazeligoxylit daddnds dBfiwhadEd 'I‘&m—liﬂliﬁh% ERimp] ¥ JF ARGAMSE Aid
mlrinone, mnoxidil, mrtazapi ne, msoprostol, mtonycin, mtotane,

rai toxantrone, m zo&%{i% 1?%%%%0?@:‘%&&8% ?j‘ﬁloetrlll t pilz%ix%\e-z-carboxylic

nmol i ndone hydrochl oride, no one, m ne,

mont el ukast, Mont eD%}c% Edox@%) ;rgnj:ee%mrr% 5%#.180'1 Ziiso cirotiﬁ%ragllai aﬁolﬁca(r:n)l}.lil, S iniacic

hydrochl ori de, norphine’s I'ne, pnholTrne~sa

nosapram ne, noxifl oxacin xi syl i di ne ophenol at e
nabur aet one, nadolo%?’ﬁﬁﬁ%&%ﬁ&ﬂ?&ﬂé%ﬁgﬁgﬁéﬁgnﬁ?&ﬁﬂﬁ@¥§?&’ Fhiate.
naft opi di |, nal buphi ne, nalidixic acid, nal nmefene, nal orphine,

nal oxone, Lty exon nandr ol on enzaoat e androl one . .

cycl ohexargbe‘@étﬁ)oxyl SPERCT e "b%logﬁgleﬁﬁllc f’%ﬁ@gﬂ@gﬁr&ﬁ%ﬁﬁﬁt@w’ xR ol one
decanoat e, nandrol one furyl propignate, .nandrolq phenpr.opi onat e,
naphazol i ne, naprox@W?ﬂHQF%¥Wﬁprﬂ?uﬁEWEWybﬁﬁh4ﬁ§Fégﬁi camprostate,

nedocrom |, nefazodone, nefopam nelfuaavir, nenonapride, neonycin
undecyl enat e, neonyRaHL acelsitelph Aceclofanng, japqnartacim, acelamninpRhep Hace Emnesalol,
nevi rapi ne, nexopam |, nicanetate, nicardipine, nicergoline,

ni cof | brate, ni cof uzegtiodide, asetoberamide, asiophénsgine maleate, adetophénagine,
al cohol , ni counal one, nifedipine, nifenalol, niketham de, nilutam de,
acetoxolone, acetoxypregnenolone, acetretin, acrisorcin, acrivastine, acyclovir,
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salicylam de, salicylic acid derivatives, sal neterol, saquinavir,
saqui navi r, scopol am ne, secnidazole, selegiline, senotiadil,
sertindole, sertralime, sibutramne, sildenafil, sinmvastatin,
siramesine, sirolinus, sitaxsentan, sofalcone, sonotiadil,

sori vudi ne, sot al ol adisezolans adiphendmedyitaskianfle adrefinié mdtepolohe, agatroban,
spectinonycin, spiramycin, spizofurone, stavudine, streptonycin,

succi nyl sul f at hi azohlmitrineckatirfohtatatrofofaei, albérddazae) latbateadi pdldior, kleadrenate,
sul f acet am de, sul fadi azi ne, sulfal oxicacid, sulfarside, sulfmalol,
sul i ndac, sul octi di hlfersatilphitteadol aikitetnois Wl ppatnl,allid@ines Wiphatinaz i ne,
sul phadoxi ne, sul phafurazol e, sul phanerazi ne, sul phanet hoxazol e,

sul phapyri dine, sul @]hﬂﬁ@r@fém&ﬁnotﬁydaﬂ,*m&%drﬁél@ﬂi@nn,%r&dldﬂ%.lprenolol
sul thi ame, sultopride, sulbroponium sumani ro e, sumahri

sunepi hon, super oxi Qﬁa&{h(ﬁﬂyhﬁgﬁce)ﬁﬁﬁ@é %ﬁ%

synephrine, tacrine, tacrolinus, tacroli apﬁ'ﬁﬂ éh%{l?nrc\l& ol ,
tal i pexol e, tanoxif 0 } rot
t azobact am tecasti %\:Bzo %J}gr#&bg%am ‘ﬁ%@éﬁ noé@oom
tel enzepi ne, telm sart te. zepa t eni posi de enone

t erazosin, terbinaf ,?p%%gafpﬁ?fg}mrf‘%uﬂpf’% g‘gaﬁ?“@’ eririphenazole,
t er but al i ne, terconazol , terf na i ne, . [’Odl l.i ne, terofenanate,

tertatolol, testola Se,é?mlﬂ'} r?‘ﬁ“@& ge ﬁ:éano&@gql%%glag@dwqmne
tetracycline, tetrahydrocannabinol, tetrahydrozo|ine, thalidom de,
theofibrate, thi abefBas¥ale, apotripheugeamoxaring amgrisillin, pmpbesiaseinsmphstamine,
t hi ocar bam zi ne, thiocarbarsone, thioridazMe, thiothixene, tiagabine,
ti aneni di ne, ti anep&npkomycin pmpheterioin, aopitillin,iempimkiden, anprénspincmTione,
tigloidine, tilisolol, timolol, tinidazole, tinofedrine, tinzaparin,
ti oconazol e, tipr anam‘aac:;inst,iambnitranej amglotfa’rbitohé,laaagestbhaf thata&t;rmthe&ozole,
titani cene, tizanadine, tizanidine, tizinadine, tocainide,

t ol azam de, t ol azol alnociilih,autnskeitdiol tioaEasdinl- 1704 tacd, addostenediol- 17-
tolfenamc acid, toliprolol, tolteridine, tolterodine, tonaberstat,

topi ramate, topotecBéhzolts) raﬁ@t’&bt@@adldlgté%%feeﬂﬁrdéteh&ﬁéle& adeﬁui@m-fb@mate,
t osuf | oxaci n, tranmadol, tramazol | ne, trandol april, tranilast,

tranyl cyprom ne, t rﬁ‘:f&rgdténedﬁ)ﬁ@%ﬁ&}@é@eroﬁé &%ﬁ@ﬂﬂro&eﬁ‘@ﬁe‘?ﬁﬂi&fy androsterone

triacetin, triancinolone, trianterine, trianterene, hiazo
trifluoperazine hyd i I i

tri hexypheni dyl , ?I%ﬁ%é%é’i‘%&o ﬁdﬁlfgbugg%n% dﬁ?dula’étﬁd HBE&%% éﬂl@one
trimethoprim trlrrgest trimpran ne no |oz
troglitazone, trol n?%?%f‘?lﬂé '3 E‘F’ea W@hﬂjﬁl H °51°é"‘&1 83“’
trovaft oxaci n, troxipide,,tuam noheptane, tul obuterol ynmazol i ne, |
tyram ne, undecanoa Bprostik A dePaTR, a5 piDERZolg, sk %%@FW“@%I%W?@W?‘CG tic
val decoxi b, val erate, valganC|cIOV|r val proi ¢ acid, val sartan,
vancomyci n, var denafSif denpatives; aylalkylamjussosgbuivrie acid d@mﬁm grylcarboxylic
vi dar abi ne, vigabal cin, vincam ne, vinpocetine, vionycin, viquidil,

vi snadi ne, vitanmin ecidseaiyipiperazines, arylproplonicacidderivatives, lespiriniastamizoled
vitamn e, vitamn k, voglibose, voriconazol e, xaliproden, xanoterol,
xant hi nol ni aci nat eatemﬂulyammpke:thnn, dborgastaiia, atoraqeone] attopine awbmdgt r an,
xyl omet azol i ne, yohi nbi ne, zacopride, zafirlukast, zalcitabine,

zal epl on, zanani vi r azapaipetonadizadioping arsddstine azatazdlamtids, agthramnyoin) balofen,
zi mel di ne, zinc propionate, ziprasidone, zolimdine, zohnitriptan,

zol pi dem zoni sam deamBegbE baAetha bakbittne bur@gipidechaahzidd, 80ddziighe
conpounds according to the invention may be fornul ated as

pharmaceuti cal conppgdldurRBDefitholod Vefiehite, Bénds np%ﬁc%lané)%ﬂlw Béndazol,
transdermal or rectal admnistration or in ael‘porm sui t abl e

adnmi ni stration by i E‘ﬂﬂgﬁ&%ﬁl iad, Bidlahndlel feRiciloR bEx& B drochloride,

adm ni stration incl subcut anéous’ | njections, I ntravenous,

Intranuscul ar, intragiengh hérﬂis&&gnage?bm?&pllllg,fbeﬁérgﬂte, ﬁen%e&'ﬂ? Yenzhexol,
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[ 00144] Li qui d dosage forns for oral adm nistration can include
pharmaceutically acceptabl e enul si ons, sol utions, suspensions,

syrups, and elixirs containing inert diluents commonly used.in the
art, such as water. Such conpositions can al so conprise adjuvants,
such as wetting agebrngiodenmd, bedanidagple benzootamargbongodigepins dertvatives,
sweet eni ng, flavoring, and perfum ng agents. [00145] Suppositories
for vaginal or rectdnzedifgepins; tietdnatatepbentilRte@(na) betdindtPltine, beperiden,
conpositions of the invention can be prepared by m xing the conpounds
or conpositions w tlb‘epherﬁt&hlh?&loﬁyﬂ\}gﬁthédié,b%ﬂdﬂ?b&é&ﬁétﬁb?&ﬁmﬁﬁ%ﬁ? cocoa
butter and pol yet hyl ene gl ycols ich are solid at roomtenperature

but liquid at body nfulah L | se
the drug. [00146] I n?ﬁ%a%’?&gvﬁgggygﬁ ons, et?%r%ﬁlg%ryﬁr‘g?{eé?’grl 5eJﬁ ’

I nj ectabl e agueous 4 Q4R Sgﬁi &an, be: for mul

acco;di ngd}o t he kngé\if\ﬁggf&t@%dgl ng gﬁlﬁpat ésllg?lg%%fdsef 1§b| ‘éweﬁ'f)gfb?@ﬂ?ﬂehg
agents and/ or suspendi agent.s. e sterile.injectable, prepar 0
can al so be a ster ﬁ?lge‘faﬂ‘]"eégl‘rﬁ%‘?réte:s%ﬁjﬁ)?% Is?fpdgzélﬁ@%@?%ﬁls Pfog’irl?gﬂfl‘%&r c
parenteral ly acceptabl e dil uent or solvent, for exanple, as a
solution in 1, 3- butba‘??é‘tiliog?l’.boﬁ\%ﬁ@a‘il‘ig’r%%% %%W@Weﬂ‘i%aa@a@nd
sotvents that can be used are water, Ringer's solution, and isotonic
sodi um chl ori de sol tremesrptioepmperidol brptigelpws, browineamine, buriclsist busloaic y

used as a solvent or suspending medium [00147] The conpositions of
this invention can it baemalelchudddazingnhaeriodenbirfetolol, buflomedil, bufuralol,

bumetanide, bunitrolol, bupranolol, buprenorphine, bupropion, buspirone,
busulfan, butalamine, butorphanol, butaverine, butenatme, butidrine
hydrochloride, butobarbitone, butoconazole nitrate, butoconazole, butofilol,
butropium bromide, cabergoline, calcifediol, calcipotriene, calcitriol,
caldibine, cambendazole, camioxirole, camostat, campesterol, camptothecin,
candesartan, candoxatril, capecitabine, caprate, capsaicin, captoﬁril; carazolol,
catbacephems, 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,
chlorbetamide, chlordantoin, chlordiazepoxide, chlormadinone acetate,
chlormethiazole, chloroquine, chlorothiazide, chlorpheniramine,
chlorphenoxamide, chlorphentermine, chlorproguanil, chlorpromazine,

chlorpropamide, chlorprothixene, chlortetracycline, chlorthalidone,
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excipients, i.e., pharmaceutically acceptable organic or inorganic
carrier substances suitable for oral, buccal, parenteral, transdernal
or rectal administration or in a formsuitable for adm.nistration by
i nhal ation or insufflation, which do not deleteriously react with the
active conpounds. Sehaledslciferohzhrommsan piclgsdnideaciclonicath cadafauir, ciglitezone,
i ncl ude, for exanple, water, salt solutions, alcohol, vegetable oils,
pol yet hyl ene gl ycol silangetomt citostakzelctimstiding cimtetropinm trgmidie] ¢ifepatet anirhte,
talc, surfactants, silicic acid, viscous paraffin, perfune oil, fatty
aci d nonogl yceri des ciafigneliriib ysaiatigias, cindkbEmed, bihatactnd biyofdedts] c@ﬁﬂ%&&in,
hydr oxynet hyl - cel | ul ose, polyvinyl pyrrolidone, and the |ike. The
phar maceuti cal prepgkaii Ikt | ' 11 Xed
éisﬁirléi-@,gﬁsp?ﬂﬂ’ A, BRIGHES ol b, ARt dmyA8S blelhridd]

with auxiliary agents, ricants, presérvatlves, stablili’zers,

wetting agents, enu I.er.S | i I.Ng: E'H&ti ressure,
buffers, colorings, : Pfg%/tglﬁ cr%%fbgw%‘ﬁb%h(aganrag%%#@&?ﬁ’g‘gﬁognceéclé‘?\ e like

whi ch do not del eterjpusly,react with the.actiye co unds,, Fo
parenteral applicat :é18ﬁ?"%f)‘é}’tpﬁ’§ﬁngﬁxyag'ﬁ“ Pt goglgﬁﬁec‘lqg e glpf'omx,
solutions, preferably oily, or ,agueous soJutiqQns, as, well as. .
suspensi onsl,o emul si %@Pf@%%fd?%%?@% ﬁ@ﬁ’gﬁ’ﬁs" %‘EE%%WQPEA?@??PE‘EFPEBW ain

substances that increase the viscosity of the suspension and incl ude,
for exanple, sodi unindamehasmiergmolele¢lprigromen, clomreialing closemype.dext r an.
Optionally, the suspension nay al so contain stabilizers. [00148]Both
tabl ets and capsul eglotigggpamsiotimazale cloxaillinedozapine franepagide, godeine methyl
sustai ned rel ease fornul ati ons, such that they provide, a controlled
conti nuous rel ease biontife codepeqiwshhatecwdeide sgfatepcddeine] colleidnl Wsmwher a
period of hours. [00149] Adm nistration of the conmpositions of the
present invention wribcitiaee, crorafibanoroniolynyiérbpropanide, topotethirhide ccugoumin,

t herapeutic effect as recogni zed by one of ordinary skill in the art.

cyclandelate, cyclarbamate, cyclazocine, cyclexedrine, cyclizine,

»

cyclobenzaprine, cyclodrine, cyclonium iodide, cyclopentamine, cyclosporin,
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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[ 00150] The dosage of any conpositions of the present invention wll
vary depending on the synptons, age and body wei ght of the patient,
the nature 'and- severity of the disorder to be treated or prevented,
the route of administration, and the formof the subject conposition.
Any of the subject ¢nlaestaieidiiydrasegetaminemedylats dibydndeigntaming, ngl e dose
or in divided doses. Dosages for the conpositions of the present

i nvention may be r edilydrpgatrerndihpiiohyrphine dfhydrepyritine darivadvdshose of
skill in the art or as taught herein. [00151] The dosage range for
nebi vol ol ranges frdifiydrbattptohybingihdromabigterol Mhyfbyelintays | N

anot her enbodi nent the dosage range nmay be fromabout 0.75 ng to

about 50 ng per dayacetylsali6flate HeloBeHy dRRYAFIIRB diisdEmBe SABSe, BildAloIRY
be from about 1.25 ?rg}ftpso g%%ut 10 r?g pe@ﬁ%ay. [%(ﬁSZ?‘I h %gerﬂt”al n of?
ft

nmbodi ts, the d fa: : ' | 1y b
cTDALTERCS, {1 oG lule Pl W EAB LR el e

in the range of about y wei ght,
more speci 11cally | AERE Rnse Bl SB6RYY dmonitiRste fugihd

body wei ght . dioxaphetyl butyrate, dioxethedrine, diphemethoxidine, diphenhydramine,

diphenoxylate, diphetarsone, dipivefrin, diponium bromide, dipyridamole,
dirithromycin, disopyramide, divalproex sodium, dofetilide, domperidone,
donepezil, dopexamine, dopradil, dosmalfate, doxapram, doxazosin,
doxefazepam, doxepin, doxycycline, drofenine, dromostanolone propionate,
dromostanolone, dronabinol, droperidol , dropren:'!lamine, d-threo -
methylphenidate, duloxetine, ebrotidine, eburnarmonine, ecabet, ecenofloxacin,
econazole nitrate, edavarone, edoxudine, efavirenz, effivarenz, efloxate,
eledoisin, eletriptan, elgodipine, ellipticine, emepronium bromide, emetine,
enalapril, enanthate, encainide, enlopitat, enoximone, enprostil, entacapone,
epanolol, ephedrine, epinastine, epinephrine, epirubicin, eplerenone,
eprosartan, ergocalciferol, ergoloid mesylates, méotamine, ertapenum,
erythromyecin, eryilirityl tetranitrate, eseprazole, 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 (}7a—eﬂﬁny1testosterone),
ethopropazine, ethotoin, ethoxyphenamine, ethylestrenol, ethylmorphine,

ethylnorepinephrine, ethynodiol diacetate, etodolac, etofibrate, etoposide,
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[ 00153] An effective dose or anpbunt, and any possible affects on the
timng of admnistration of the fornulation, my need to be
identified for any particular conposition of the present invention.
This may be acconplished by routine experinent as described herein,
using one or nore getotgExiby btretinpiepdverolipuefezalainide, adamestasy, exnrdliap! S
per group), or in human trials if appropriate. The effectiveness of
any subj ect conposi ¢demitita)fdlesaitibs], famcitloein! famotidiag, @RS, ifaRpdkaN, be
assessed by admi nistering the conposition and assessing the e fect of

the adnministration hylieasshdif) PSR, RIBTSnEFelaleead, SerbBES RRbutBDete,
conparing the post-treatnent val ues of these indices to the values of

the same indices pripiithd M&?enoi&ﬂﬁﬁn}%ﬁ}f@%? ool {.’eﬂénveﬁﬁe,

adm ni strati on and anmount of any partic t conpbsrtion’t hat

ill yield th ' at i ' atie il

\élmepe n)d/I ﬁpo nt t ﬁe ?itf@‘?’?@@ﬁ%@?‘%@@% %ﬁ egts‘e,?iplgh%/ﬁ%i %@’%%ﬂ%%&ﬁ?ﬂy of a
bj ect iti i ol pgi cal di.ti f t iwent ., ..

{i'mel udi ng age, s AR AHlopE faRcis fBPrFiane TrbBhgeRiigine

condition, responsiyeness tQ a gjivepn dosage_and type of nedication),
route of adm nistr ‘?°8H?Z°H’n§“‘iyf;@lqei E@dﬁé » nstiagepdmn dudrogeriisne; Wenamic
herein may be used to optimze the treatnent, e.g., determning the
opti mum ti ne and/ oraciyfupanisone, {unauining fluniscdide, fiaitragenam, fueesetolore no
more than routine experinentation consisting of nonitoring the

.subj ect and adj ust i fipxetine, fepeathixod detengate, ﬂnphﬁg&ilﬁmtwpw%kﬂwnme
‘'subject is being treated, the health of the patient may be nonitored
by neasuring one orenguhgediuphémzine) fupsouiaione i fheszepem, fhuddpbfnpflwegestone
itimes during the treatnment period. Treatnent, including conposition,
‘amounts, tinmes of aatsiatel ftticasdne prapivvhatepflunabtatin, dlnyvoxmmynd) omtintben] zed
raccording to the results of such nonitoring. The patient may be
‘periodically reeval féah&erol, Fosd @&l fosehenet, Posi@ophie FospRénytdh HOVRRPBRL, DY
nmeasuring the sanme paraneters. Adjustnments to the anount(s) of :

Subj ect conposi ti ongAceifl, finedofifin FoH-ARBAL, '?t!lr)(zotlﬁoﬂiét,1 GurfuryRrcth]

adm ni stration may be nadé based on these reeval uations.
amphetamine, furosemide, gabapentin, gabexate, gaboxadol, galanthamine,

gallopamil, gammaparin, ganciclovir, ganglefene, gefarnate, gemcitabine,
gemfibrozil, gepirone, gestadene, ghrelin, glatiramer, glaucarubin,
glibenclamide, gliclazide, glimepiride, glipizide, gluconic acid, glutamic acid,
glyburide, glyceryl trinitrate, glimepiride, granisetron, grepafloxacin,
griseofulvin, guaiézu]ene, 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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[ 00156] Treatnment may be initiated with small er dosages which are |ess
than the opti mum dose of the conpound. Thereafter, the dosage niay be
i ncreased hy small increnments until the optinumtherapeutic efféct is
attai ned. [00157] The use of the subject compositions may reduce the
required dosage f oiifeaprpdil,iginesimbyAdprod,dmitinib,itidapsl) ithidazdies, imipenem,
conpositions (e.g., the steroidal anti inflamuatory drug) because the
onset and durati on i@fpr&hihedinoRitd)trcirbiie k@ perggie] mdiM¥olBR, indenolol,
conplinmentary. [00158] Toxicity and therapeutic efficacy of subject

COmpoSi ti ons Ay  bendlhl fHinREibln, HARAM sV HBREU hioBho ALRRSAUT S

in cell cultures or experinental aninma .g., for determning the

L Dso and the EDs010001003501Th5m 0 3okl SRl 58U i66kkasyl 1 U@

assays and aninmal s

isobutyrate, isocaprate esters, isoetharine, isometheptene, isoproterenol,
isosorbide dinitrate, isosorbide mononitrate, isosorbide dinitrate, isoxsuprine,
isradipine, itasetron, itraconazole, itramintosylate, ivermectin, kallidin,
kallikrein, kanamycin, ketamine, ketoconazole, ketoprofen, ketorolac,
ketotifen, labetalol, lafutidine, lamifiban, lamivudine, lamotrigine, lanatoside
¢, lansoprazole, lasofoxifene, leflunomide, leminoprazole, lercanidipine,
lesopitron, letrozole, leucovorin, levalbuterol, levallorphan, levetiracetam,
levetriacetam, levobunolol, levodopa, levofloxacin, Ievophacetdperane,
levorphanol, lidocaine, lidoflazine, lifibrol, limaprost, linezolid, lintitript,
liranaftate, lisinopril, lisuride, lobeline, lobucavir, lodoxamide, lomefloxacin,
lomerizine, lomustine, loperamide, lopinavir, loprazolam, loracatbef,
loratadine, lorazepam, lorefloxacin, lormetazepam, losartan, lovastatin,
lovastatin, loxapine succinate, loxapine, l-threo methylphenidate; lumiracoxib,
lysine acetylsalicylate, lysozyme, lisuride, mabuterol, mafenide, magnesium
acetylsalicylate, malgramostin, mannitol hexanitrate, maprotiline, mazindol,
mebendazole, meclizine, meclofenamic acid, mecloxaminepentapiperide,
medazepam, medibazine, medigoxin, medrogestone, medroxyprogesterone
acetate, mefenamic acid, mefenorex, mefloguin, mefloquine, megestrol
acetate, melengestro] acetate, melphalan, memantine, mepenzolate bromide,
meperidine, mephenoxalone, mephentermine, mepindolol, mepixanox,

meprobamate, meptazinol, mercaptopurine, meropenum, mesalamine,
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in formulating a range of dosage for use in humans. The dosage of any
subj ect conposition lies preferably within a range of circulating
concentrations that include the ED$0 with little or no toxicity. The
dosage may vary within this range dependi ng upon the dosage form

enpl oyed and the r omeslaaineatedoridaneiesyddie, thidsbridaeite, hethclappmesi t i ons
of the present invention, the therapeutically effective dose may be

estimated initiall ymbt@Bpe@hdneCtbibapidilis &@Ya@rot&&%,ﬁﬁétkﬁgg?g,gﬁég‘hacﬁl*g&

doses of an active agent "will be chosen by a physician be

mod ool arte, [ 0016l TsraFPOIANE, RlFlon ARERTHAE, bt il
coul d casi Iy det or n neppidmhE SHAREE m bl AR e BORIRIE
that an effective diFfyRAuCEegre AR dasr e ARRED o thei r

phar maceutical |y acceptapl e, aci d-addition salts ul d, be from about
0.01 ny/kg to aboutmEEY 9”&‘&"%81?913’%?%????’%1%: E&ﬂl\gfpewfm%m%md%
0.1 ng/ kg to about 10 ng/ kg, body weight, and preferably from about
0.1 ng/ kg to about MRetifgmicuacihaptigrlingiinctoglemamrp:Theiolaransnmetsprotals o
provi des pharnmaceutical kits conprising one or nore containers filled
Wi th one or nore ofmethrelpnegmettipearelol, afetrohidazobea menideing, wethxajowroianstsin,
-and/ or conpositions of the invention, including, glucuronidated

‘nebi vol ol net abol i teibefr8lk; mikink®ole anidabam, midodting miglitol, en{lnagipran, ot her
conpounds and/ or conpositions (e.g., diuretics, digoxin, conpounds
used to milrinone, minoxidil, mirtazapine, misoprostol, mitomycin, mitotane,

mitoxantrone, mizolastine, modafinil, mofebutazone, mofetil, molindone
hydrochloride, molindone, molsidomine, monatepil, montelukast, Monteplase,
moprolol, moricizine, morphine hydrochloride, morphine sulfate, morphine,
morpholine salicylate, mosapramine, moxifloxacin, moxisylyte, moxonidine,
mycophenolate, nabumetone, 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,
neomyecin, 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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treat cardiovascul ar di seases, therapeutic agents, perneation
enhancers, lubricants, and the like), a device(s) for admnistering

t he conpounds and/ or conpositions, and witten instructions in a form
prescribed by a governnental agency regulating the manufacture, use
or sal e of phar nacaifisor@iesnirazepam) wigdlomhiop, niftofirazonemitcdglycass, mirmtidioe s
can also reflects approval by the agency of manufacture, use or sale
for human adni ni st matastemizold)0d:6fhéptoinbewrettynodtelyaatenefrirexerilévaent i on
relates to the local administration of at |east one gl ucuronidated

metabolite of nebi votgebtimaedorgesitel, abkienoat, noRAGhadoRs naskiiieiead
t herapeutic agent to treat injured tissue, such as danmaged bl ood

vessel s. [00164] Theo&aRaHE derpbudbBiheliRSHHripkyiE Hol At AR drylidin,

optional ly, other therapeutic agents, can be I'ncorporated rnio a
natural or syntheti ' o pla M .
specificity to a blhg"ft%%%’ é%@%@bﬁéﬁg’%@&’%&%g% @%Z?Pem ©

nebi vol ol netabolites are "bound to the L x" .. wWhi neans t t he
nebi vol ol et abol i Eoga%fﬁn%er 8%%3%#1?%8]69%%%@’%%% P@g‘%ﬂﬁto?aﬁ? a,
physically and/or chenically _ associated with _part of, incorporated,
with, attached to, °B¥P M%ﬁ%e% FPTHEY pREeyFHin, ogljstab oraigagofss pngprostil,
matri x. [00165] Any of a wi de varjiety of natural or synthetic polyners
can be used as t he OpRMERIYI, oRaliplating gremaiguings oxapdrolong.xantelembonate,s” onl y
‘necessary for the matrix to be biologically acceptable. Exenplary.
matri xes suitabl e PERProEs oxptomide nepntelist oxatamide, vaiappam xcabizspingg,

for exanple, polyolefins (such as polystyrene, polypropyl ene,

pol yet hyl ene, hi gh ozifenddzble, motonetdis logmaectamo bydlimicragid, oxprerdigl] eayeodone,
pol yvi nyl i dene difl ouride and pol yvinyl chl oride), polyethylenimne or

derivatives t her eobxyfpdrinepdieietazoBne; bxyasorpihny aixpylicdbtazone,

oxyphencyclimine, ozagrel, paclitaxel, palonosetron, pantoprazole,

papaverine, paricalcitol, paramethadione, parecoxib, pariprazole,
paromomyecin, paroxetine, parsalmide, pazinaclone, pemoline, penbutolol,
penciclovir, penicillin G benzathine, penicillin G procaine, 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, phentolarnine, phenylsalicylate, phenylacetate, phenylbutazone,
phenylephrine hydrochloride, phenylpropanolamine hydrochloride,

phenylpropanolamine hydrochioride, phenylpropyl-methylamine, phenytoin,
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glycol), polyesters (such as poly-L-lactic acid, poly-D, L-lactic,
poly-D-l actic, polyglycolic, poly-(lactide/glycolide)),

" pol yanhydri des, polyhydroxybutyrates, polyanides (such-as nylon),

" pol yur et hanes, pol yurethane copol ymers (such as pel |l et hane pol yners),
pol yacryl ates ( suciphigroglacipelentivledripe, shysostimtiye alicylate, physostigmine,

(et hacryl oyl oxyet hyl)-2L(tri net hyl amoni un) et hyl phosphat e i nner

sal t - con- dodecyl nmethiytosadiblapkyiosterolspiapesunafpigiotexmpiclamflsstoicratxin,

- pol yl acti c aci d/ pol yl ysi ne copol yners, pol yurethane/ pol yester

' copol ymers, pol yur etitmmst, pfluyiziysisicainfie) pitegeine pineelbng bitedchinus,

copol ynmers, such as vestam d), biopolynmers (such as peptides,

proteins, oli gonucIm&fyﬂ&‘é,dpi@xaﬁae,%aeaimpaﬁﬁ&?pihw PR glitazone,
gl ycoproteins, glycogen and nucleic acids), starburst” déndriners,

chatural T10rous mldibetadifHindidd dshiile sSRRE plpereRidldified, bRGALR,

matrix materials (such as three-dinensional’“[fattice of synfheti

pol ymers and copol Yy e .|| ar. re

Gesor bed 1n U, Hreeipitudalvoiitte, SRR B BES RS pamoge,
di scl osures of which,are.incor.porated reference herein in their
entiroty  L00166] TS AY CH e ARl PESRERS PRI AR e
matri xes suitable for use.in t I nvention are not critical, but
depend on the appl iFEHRIPEFPLe, PF ¥t Dravagiaiin, SE4ZERAEY PIRAGHANCIS RATQSEY | n
the art that where the nmatrix-nebivolol and/or matrix-nmetabolite of
nebi vol ol conposi t iREeeabiling penglieval prewianpise, pridinaki prifition Yreraide, primidone,
relatively short termadmnistration or simlar admnistration they

need not be bi odegreitEptamineproberenid, probeol, prochinasidpgstarigzing prsdaterol,
coronary bypass surgery or intimal hyperplasia associated with

vascul ar graft i nplpadhiorperadifee ptaghisnil, plonsthalolppropifaions Prepairdding, peopatyl
matrix to slowy dissolve in a physiological environment or to be

bi odegradabl e or bisgtifs Qedprbloilind, RpRAME, PrE}iRME PopBeyphard, Pioplahélal | NY

cardi ovascul ar di seases or disorders, the
propylhexedrine, propylthiouracil, protokylol, protriptyline, proxazole,
pseudoephedrine, purines, pyrantel embonate, pyrazoles, pyrazolones,
pyridofylline, pyrimethamine, pyrimidines, pyrrolidones, qu'azepam,
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, rifarapicin,
rifapentine, rilmenidine, riluzole, rimantadine, rimiterol, rioprostil,
risperidone, ritanovir, ritapentine, ritipenem, ritodrine, ritonavir, rivastigmine,
rizatriptan, rociverine, rofecoxib, rohypnol, rolipram, remoxipride, ronifibrate,
ropinirole, ropivacaine, rosaprostol, rosiglitazone, rosuvastatin, rotinolol,

rotraxate, roxatidine acetate, roxindole, rubitecan, salacetamide, salicin,
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nebi vol ol netabolites of the present invention and optionally at

| east one therapeutic agent can be adm nistered directly to the

" damaged vascul ar surface intravenously by using an intraarterial or

i ntravenous catheter, suitable for delivery of the conpounds to the
~desired | ocation. TFhkcylaside,isalicylié acidderyetiveas sabmsterbl, sagninavie saqusnavir,
“determ ned by conventional diagnostic nethods, such as X-ray

~angi ogr aphy, per f orsoegblansing geonidatola esclegitineyaéthetiadilyvertidolopdaratingi | abl e
to one skilled in the art. [00168] When adni ni stered in vivo, the
~conpounds and conpastutraitfe, fdeidEe, siniveniin,QRakaidDroliets Vigkehes i n
conbi nati on with pharnmaceutically acceptable carriers and in a

therapeutical l'y ef f8eidne HRASRAR, scRSudlRS SohBE otBRAG! HarfloR04H9] Vhen

t he conpounds and conpositions of the present invention are

,adm nistered as a i : !g@ﬁt | da nebi vol ol
"metabolite, they ca éégﬂs)gogénegéneo I'n ?%P’%&%%%%h&gﬂlgmgr nor e
~addi tional therapeutic agents whic te .known, to b ffective i nst
the specific di Seaggeépﬁgntsgm%ﬂfa@g;olﬁsg S,u?eg et O’F??Pl%q“a&atq
exanpl e diuretics ang/or qiff nt, antj ertensive, a ts .such._as
bet a- bl ockers, cal ép&/ﬁe@ﬁg%gﬁ%ﬂ&aggﬁépgg%ﬁcq&é@ﬁml% ?@E%"i"]i% ipdacy
be understood that such conbjnation therapy constjtutes a further
aspect of the pres éH]lO"'i“mféﬂphaé’ﬁ@zmﬁﬂi]h%%%@ﬁrséma@%%F@Phaéﬂ%"
enconpasses sinmultaneous or sequential treatment with the conponents
of the conbi nati on sulpbafiiazelesylphemerazing suiphamptberxazole, sylpbaeyriding,

al ternated, or wherein one conponent is adm nistered | ong-term and

t he ot her(s) are adniphasstaeimedulphinpynazanecsuipiside, Sithpowesifitopddey be

sulbroponium, sumanirole, sumahriptan, sunepihon, superoxide dismutase,
suplatast, suramin sodium, synephrine, tacrine, tacrolimus, tacrolimus,
tadalafil, talinolol, talipexole, tamoxifen, tamsulosin, targretin, tazanolast,
tazarotene, tazobactam, tecastimezole, teclozan, tedisamil, tegaserod,
telenzepine, telmisartan, temazepam, teniposide, 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, timolo], 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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adm nistered in the same or in separate conpositions, and by the sane
or different routes of adm nistration. [00171] The nebi vol ol

met abolites of the present invention may be used in conbination wth

ot her drugs that are used in the treatnent/prevention/suppression or

amel i oration of t hewHéradiasasnabersen Rpirkm@BSopRécaftbrgénidBRoremifene cibrate,
gl ucur oni dat ed nebi vol ol netabolites are useful. Oher drugs include,

for exanple, an antthidiitfiIeeRbesctdeRhadod tabaRlTG| thiiflagtiRiniled,
fibrinolytic agent, a vasospasm i nhibitor, a potassiumTthanne
activator, a calci el e j | Ye. nt, an
anti m crobi al agent{:,Egn g{r%%%%)%%glﬁ ”&Fﬁ‘%ﬁ%’%@%@@?@ﬁ? &gﬁn’
antimtotic agent, an_antjproliferatjve. agen m cL.0ot ubul e
inhibitor, an anti 3%8?8?84‘@3’3‘5% r,meahjra.gx'trgggr ﬁaﬁﬁarflhﬁhﬂ?ﬂeﬁarz}nean

anti sense nucl eotide,, ap, anti-cancer, chepot her apeut,i ¢ ent, a \
steroid, a non- st g?ygf‘ﬁ’ﬁ\on ﬁtq’ﬁ?ﬂpmt“ag‘ﬁ’%%‘% “&e@g@aﬂv@n@@?ﬁ?
i nhi bitor, an inmmunosuppressjve agent, a growh factor antagonist or
anti body, a dopam ﬁemagwmesw,me&z waedoppd, rimgesigas ftimiprasming ogi ¢
agent, an angi otensin converting enzyne inhibitor, an angiotensin Il
receptor antagoni stirimeprostl, trithinkiné, troglitazone,ftrolrdbmategihosphatsctaonasilgaine, an
iron chelator, an antioxidant, a sex hornone, an anti pol ynerase, an
antiviral agent, a tpdpidaoride)aovatiokivin, apyipRigeiniminaheptant, thlobiytefolr get ed
t herapy agent, a gene therapy agent, bi phosphonates or other

ost eopor osi s agent symeAineieidle, ntieBinong, WmGedehéic adidalraditite, balkicydlobir,
limted to statins, niacin, or genfibrozil, or m xtures thereof.

[00172] Such ot her dfalidsoTB Walkeuté $algcRIRAS talpBie aid] P4lietad VenddthyRi,
anount commonly used therefore, contenporaneously or sequentially

with a compound of JuhgguuiARiAEYERrRRL Vel RARANE! Agabahen a

nebi vol ol metabol it

vincamine, vinpocetine, viomyein, viquidil, visnadine, vitamin a derivatives,
vitamin a, vitamin by, vitamin d, vitamin e, vitamin k, voglibose, voriconazole,
xaliproden, xamoterol, xanthinol niacinate, xenytropium bromide, xibenolol,
ximelagatran, xylometazoline, yohimbine, zacopride, zafirlukast, zalcitabine,
zaleplon, zanamivir, zatebradine, ziconotide, zidovudine, zileuton, zimeldine,
zine propionate, ziprasidone, zolimidine, zolmitriptan, zolpidem, zonisamide,

zopiclone, and mixtures thereof.

[00142] The compounds according to the inventfon 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 infiision techniques.
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present invention is used contenporaneously with one or nore ot her
drugs, a pharmaceutical conposition containing such other drugs in
addition to the conpound of the present invention is preferred.
Accordi ngly, the pharnaceutical conpositions of the present invention
i nclude those that also contain one or nore other active ingredients,
in additi{#0143p t he The phataiacdutionlicalnpbsitions efay blie bpfoemelatediany etk F;%)al'tically
Exanpl es of other active ingredients that nay be conbined with a

nebi vol ol net abol i kffesfveaiuitif 8 A0iagh BMEMEh ot caf drAKIAGAIIM Sider ed
separately or in the sane pharmaceutical conpositions, include, but

are not linmited tohn{féﬂni@'fﬁﬂéa@& @%}%ﬂ%ﬂ&!ﬁ%@%&ﬁ%ﬁh@a%& Ahifhs

i ncl udi ng propoxyphene (Danon), on- st er ol antr -1 nflammat ory

drugs (NSAIDs) inc i =Bl QR B Loni CJ .
derivatives (alm nlk)lg[(réo efr.?,g@g(@ﬁ %%apﬁ’?*%‘%feﬁ’é’ﬁ%%‘%ﬁ? aggllﬁ?tgﬂ'}%c%sg%e?b%agfhumt
f enbufen, fenoprofen, fluprofen fturbiprofe i.bupr.ofen .in rof en,
ket oprof en, miropr&f tﬁ%ﬁﬁ’%@MﬁWg@iqﬁ%‘ﬁ%@é@%?%@ﬁﬁ&gfﬁ?%ﬁ?
suprofen, tiaprofenic,acid, and tigxaprofepn), acetic agid derivat,ives
. (i ndonet haci n, aceﬂiﬁdfélf‘?ﬁl,mgﬁm“%éﬁ%@?n%ﬁqc&&ﬁ%&m@?w pharmaceutical
fencl ofenac, fenclozic acid, fentiazac, furofenac, ibufenac,

i soxepac, oxpi nac, c&uikr. Faamples plivrindesage witfermsrire 2blgtsriinchiding scarerdior
zonepirac), fenam c acid derivatives (flufenam c acid, mnecl ofenamc
aci d, nefenam c ackegtediablets)yicapsates,gilispowder padvelng wafers, idjectable solutions or
bi phenyl carboxylic acid derivatives (diflunisal and flufenisal),

oxi cams (i soxi cam syspemEdnssbeaspsentfaly, tetdempooruls amicke k) ind sapidgatyd at es
(acetyl salicylic acid, sulfasal azine) and the pyrazol ones (apazone, -
bezpi peryl on, fepr afdtijtes therteSichzddERe foiny RREANIEAZRPIBE as in conventional
phenyl but azone), and the coxibs (cel ecoxi b, valecoxib, rofecoxib and
etoricoxib); (3) CoraliGOad@haialfubstidds BheBIANGRE HRRARECe.o PRIASHARE BSents
cortisone, dexamethasone, hydrocortisone, nethylprednisolone,

predni sol one, predgy odeﬁm%a&iﬁaﬁ e R e dfthodll 8 ATb S idkvol BREP! OF
ant agoni sts such as bronopheniram ne,” chl or pheri rani ne, '

dexchl or pheni ram n i L Qi cl SL] i 1 N

di phenyl pyral i ne, ?a'rb }e%%ﬁ@%ﬁ?%%}%&dswﬁ%yc%ﬁ %‘? wﬁﬁgﬁpﬁﬁﬁge&' Soft

pronet hazi ne, trinmeprazine, azatadine r ohept adi ne, .antazol i ne
pheni ram ne pyri | aff A& caggtﬁlgﬁﬁagﬁypg{epﬁfgflf%%gﬁph@m%gp Sf theappiye compoaiinds
cetirizine, desloratadine,, fexofenadine and | evocetirizine; (5)

hi stami ne H2 r ecepPbomRsligahH? %myef&qna%d‘éqgﬁ@?lmﬂnfé@fgaﬁﬂwwwes %Ad
ranitidine;, (6) proton punp inhibitors such as oneprazole,

| ansopr azol e, pant epnein grasule af te eckivscompound iy combipation twitheaselid,

ant agoni sts and 5-1i poxygenase inhibitors such as zaftrl ukast,

mont el ukast, pranl phlverstenbecrtrierishiehuiasdactose Spcaiames serbizal, memnitah gotato,
nyocardi al ischem a including nitrates such as nitroglycerin and

i sosor bi de ni tr at estarchpdoin bthfeh ket opestin) cellul@k daivatives ofgtlathi. Alablets and

propranol ol , acebutol ol, betaxolol, bisoprolol, carteolol, |abetalol,
nadol ol , oxprenol objllsRenbsbepRbd with Bstefiddoatisgt al ol and tinolol, and
cal ci um channel bl ockers such as diltiazam verapam |, nifedipine,
bepridil, felodipine, flunarizine, isradipine, nicardipine and

ni modi pi ree1449) i NTQjEd ARRESTOARSHOE Bal ARSinSHA&IdnaAEN BRRdFPBERRLAESly
(e.g., tolterodi ne and oxybutinin); (10) gastrointestinal

ant i spasnodi cs (sug&ggﬁﬂ@%ﬁﬂ&h&%moﬁﬁi@&%&?ﬂm,l &ﬁé%‘aﬁ&@ﬁbﬁm containin

antinuscarinics, as as di phenoxyl atej; skéle nmuscl e rel axants

(cycl obenzapri ne, i i "

met axal one, et hocgf;25 a%%@g%ﬁnglﬁgrlquﬂg%% %ﬁ%%%?‘éﬁn&*@wmmm
or phenadrine); (11 out nmedi,cations.such.as all opuri nol obeni.ci d
e cor chi o ne: ¢ ( 149 SiHheRREbe® FRat e Wi Bl 4B S5k

net hot r exat e, auranofin, aurothjoglucose agd %%Ild sodi um t hi onal at e;
and per

agents, and sweetening, flavoring, ing agents.
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[ 00174] The nebivol ol netabolites of the present invention and the
acid addition salts thereof may be adm ni stered before, during or
after the adm nistration of a blood pressure reduci ng agent provided
that the tinme of the administration of the conpounds of the present

i nvent i on [PH4FE| at i Seppositaries foy yagingl or regtal esministration obfleedmpowsls snde
reduci ng agent allows the conpound of the present invention to be
effective in potent¢eomposiionhef thé meerttion oin hdpredataddy mixingthy @ntpedadsiong
agent. [00175] As bl ood pressure reducing agents of which the activity
is potentiated therenpgitiors whinh bwitabld nagierithisng exvipfegt adh eneyeda ButRAG{GOr
vasodi lating activity. In particular such agents nmay be the conpounds
mentioned in U S Pﬁ(?l\%etmﬂ&le 3w it ar@ Selidht 36 tethperatuft R ikhil B Wiy
atenolol; U S Pat. s. 3,337,628 and 3,520,919, in particular
propranol ol; U S. et B Y/ il i oprolol; US.
Pat. No. 3,511,836%%113 par?’i%%%tg?mpggatz“g?% }lm%}éé&g%:’%tgd{%) 2. 484, 029,

in particular hydralazime; U.S. Pat. No. 2,928,829 in particular
05, pat . RGO 5 PRy brerareti B Saark o B EAL b s
parti cul ar cart eol ol P AR ed ol fle kg niiiputl

particular celiprolagl. Al cited patents are incotgporated herei,n by
Peference. These gr UERSESTRS assms; Welling fEent AP eding agsaly. T4 Ferlihe
pur pose of providing, representative exanples_but not wth the purpose
of restricting the 8‘1?63 COreParEon abq@mmﬁﬁtablf@&#@wr%mw?
a nebi volol netabolite of the present invention and the bl ood
pressure reduci ng adeentoxae parenderaly aqcentelde difpentrs selyent for examnianans
.conpositions. Said conpositions are neant to al so conprise products
cont ai ni ng a nebi vojobitiondn hBdiutanedials Adwhg thedcteptablervebinkds and solvents that
bl ood- pressure reduci ng agent as a conbi ned preparation for

si mul t aneous, separahég ubddnee watet, Rasger'ofoletioh e imtoniodddiveochiaident s,
or sequential use in blood-pressure reducing therapy. Such products

may, for exanple, cobfiohsSterleHfixkd 6186 hlsd BGventioAsllyaisedss adolenEor
Sui tabl e conmposition containing a nebivolol nmetabolite of the present

invention and anot h@gpénaibahddfin.CONt ai ning a conposition with a blood
pressure reduci ng agent. Such a product may have the advantage that
t he physician wishing to adm ni ster bl ood pressure reduci ng therapy

can sel ectigplamsed ofmd J&&g@&iﬁ&mﬂﬁs BiverdtdR C?Qilﬁfrtﬁ&tmélﬁde%n%ﬁ%ﬁd’ the

appropriate anpunts of both conponents and the sequence of

admi ni stration. excipients, i.e., pharmaceutically acceptable organic or inorganic carrier

, P P ceep g g

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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[ 00177] When admi ni stered during the adm nistration of the bl ood
pressure reduci ng agent, a conposition containing both the bl ood
pressure reducing.agent and the active ingredient of a nebivolol -
net abolite of the present invention may particularly be convenient.

[00178] I n a furt herpaspeential plefrativhe soite stefViest dndif desiedde mivkd vt
provi ded a conposition conprising an anount capable of potentiating

the effects of bl oofuiiaepsens, 4 .gusﬁéaﬁts,g;g@d&ﬁﬁeés, ARatTIREsY Yefling agents,

net abolite of the present 1nvention as fined herein and a %Iood

pressure reducing aaﬂnﬁﬁers,rga&mrméncﬁfm%h&gﬁgbrmmﬁfé}yca nﬁgsti 0

bet ween the nebivol ol netabolite and the bl oo edsure reduct hg

agent may be ot her ﬂ%g@;@e‘& r%%rga\gggﬁoqsf%sgg% g@%& wll'icirdo-hgagde‘"ilé%%ly()f

the active ingredien té in suc s
conposition will be A L .2 pot entikalion o he .effects .Of the
bl ood- pr essur e redurgicgéqgégeﬁ{cnﬂ&d‘ﬂﬁo&f’%eg?rp[aﬁeél{eﬁﬂrﬁemlca%cfn’ L
pressure reducing a wi.l,l. be such that whe tentiated, a, bl ood
pressure reducing eﬁ%fe@@? V?hé"lﬁgmﬁoa‘?lﬁé’g S‘E}BW%'HQWB&OFHPF aAyeoyssolutions, as
particular, it is contenplated that the nplar ratio of the conpound
of formula (1) to tWelassyemenyienss gnylsions atisnipis apesus srspengiopemay
situated between about 50:1 and about 1:50, in particular between
about 20:1 and abourontrirmbstanced thetioemass tiwstiscositylof sircsusgsosion andliogluds;
‘between about 5:1 and about 1:5, nore particularly between about 2:1
and about 1:2. Par tioredaaple; sativm orparsintetloyh selmioae,tshrbitel antiieor déxtrahhe
‘bl ood pressure reducing agent is one of the agents pertaining to the
-patents cited her eiOptivpyey, tlisgdRsion Ray hise bdrddih Mabiieragent s

specifically nentioned herei n. [ 00179] The present invention al so
provi des a conposition conprising a pharmaceutically acceptable

carrier afobi4gls actBotktabley £diceptules Ady A1¥D ¥B nanufactured in the form of sustained

release formulations, such that they provide, a controlled continuous release of

the compounds according to the invention over a period of hours.

[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 i divided doses. Dosages for the
compositions of the present invmﬁon may be readily determined by

techniques known to those of skill in the art or as taught herein.
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capabl e of potentiating the effects of bl ood pressure reduci ng agents
of a nebivolol netabolite of the present invention or a
pharmaceutically acceptable acid-addition salt thereof, as defined
herein. [00180] To prepare such pharnaceutical conpositions,

an
effective t of i [ ds, in e or
aci 0. addi (7L ¢ ?%?%039%@%?@%@?“@@?%8% "é%'?%?‘lfg‘%ﬁ?\?h"“tqa&mg per
ingredients is conbjined in Jdnti £ admixture with a armaceutj.cal | y
acceptabl e carrier, d%ﬁ?:ﬁ“ﬁé%ﬁ“@&%& ﬂgﬁgsageganggwﬁpggwr%?mbjﬁmto
dependi ng on the form repagration desjred, for adm ni stration.
These phar maceut i ca?boé‘g%q;’g‘gil’gli SEY%“%@F@BP&FN:%#PW?”&S%@Q@W
formsuitable, preferably, for admnistration orally, rectally or by
parenterth injecti offommbputd,fime te abpwi 19megparidely t he conpositions in
oral dosage form any of the usual pharmaceutical nedia nay be

enpl oyed, such as, for exanple, water, glycols, oils, alcohols and
the 1ike ilf0I6RE cash esrtaigeatbodimsniscthpdespge ofttherrsactive borapousdsspitlpenaally,
syrups, elixirs and solutions; or solid carriers such as starches,
sugars, kaolin, | ubbdinde sngdifmbiests,01digto abonayt gperigs wgemetphs specifivally
like in the case of powders, pills, capsules and tablets. Because of

their ease in adm ninghé ahjosr abbatldl 1Rit6 abott 0.0 R kE Ind BREECHRETCAIREN Hast
-advant ageous oral dosage unit form in which case solid

phar maceuti cal carriagg$ofHbeutddying Usansuertth P y&dke toay weghent er al
‘conpositions, the carrier will uSually conprise sterile water, at
least in large part, though other ingredients, for exanple, to aid
sol ubi | i t yoo158y be AneRbdRg dodetr ambal! ﬁd%ﬁ}ﬂés‘sﬁ%ﬁeﬁ@%nﬁi&%h?of may
be prepared in which the carrier conprises” saline solution, glucose
O oL 2 X1 iyt o fuc 046,498, 88 B¥enid ol 61 biuler
suspensions may al so be prepared in whi ¢h case appropriate liqui

carriers, suspendi g 4aghts oARd ol g LSRRG, S BX S iAd th Mg

conpositions suitab per cutaneous admmni's arrier
optionally conprises, a.penetrnati. enhanci ng agent and/ or, a. syi tabl e
wet ting agent, optiWS?M@BMQ%W%u%gﬁﬁ%‘%‘énoéﬁéfom’%%fsmﬁ Sany
nature in mnor proportions,. which additives do not cause_.a )
Significant del et erPHieagy pbiegsts RSK BRUP ) 1 RaaR IS appagpriate. The
facilitate the admnjistration to the skin and/or may_be hel pful for
preparing the desi r&cEvmpsalenpidiectooammesitionprsmetheshef tipatueptor

adm nistered in various ways, e.g., as a transdermal patch, as a
spot-on, as an oi ntprevantiongiay beassessedby sininisterdng th compdsitipp|and assessing
nmet abolites of the present invention, due to their increased water
sol ubility over t hetheeffect sfithediminidratien yomeasutngoneloy invusdpplicablesndices,
suitable in the preparation of aqueous conpositions. [00181] The
present invention admcompadsy the pest-treitment valuepof thedeiimditas ¢o thbealedsfof dies
of bl ood pressure reducing agents in warm bl ooded animals in need of
bl ood pressure redugiGndiBsdipgiat ioQfbatnfeat,d NMet hod conpri sing

adm nistering to said warm bl ooded animals of an effective anmount of
a bl ood pressure reduci ng agent and a nebi vol ol netabolite of the

present i pMAB4J on, Tige sledisetifle SRIIBINAREYR 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
oomposiﬁon, 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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[00182] Or alternatively, the present invention concerns a nethod of

| owering the blood pressure in warm bl ooded ani mals suffering

‘ therefrom'said nmethod conprising adm nistering to said warm bl ooded

. animals of an effective amount of a bl ood pressure reducing agent and
. a nebi vol ol net aboPresentedhereinimaydemesddp Aptirize the[teaurssy, Tigo detemiininy iliel

. in treating subjects suffering froman increased bl ood pressure could
“ easily deternine tlhptizahdinanahdéibmotitwé administretidny which Indll tegatre fiemodet S

presented hereinafter. In general it is contenplated that an

. effective daily doslen rofitidegpaeiinatibn borsRt rhére®ring thiel3ehjed asent

- invention or their pharmaceutically acceptable acid-addition salts

- woul d be from 0. 01 aofbtett th@ddegd @k ip@gy wei ght, in particular from
0.1 nmg/ kg to 10 ng/ kg body weight, and preferably fromO.1 ng/kg to 1
ng/ kg body wei ght. Admi nistration of an oral nebivolol netabolite for
del ayed- rpbessye dosymie: RORIY&MsbIRg Er@:%«ﬁﬂﬂeﬂ%@lﬂ%ﬂﬁé‘?aﬁ%h%ﬁ%ﬁ% monitored

nebi vol ol netabolites have a uni que absorption prof
by measuring one or more of the relevant indices at predetermined times

during the treatment period. Treatment, including composition, amounts,
times of administration and formulation, may be optimized according to the
results of such monitoring. The patient may be periodically reevaluated to
determine the extent of improvement by measuring the same parametets,
Adjustments to the amount(s) of subject composition administered and
possibly to the time of administration may be made based on these

reevaluations.

[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 LDsg and the EDsp.
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to the considerable delay until the netabolite transits the G-tract
to the colon, the site at which the gl ucuroni dated nebivol ol
nmetabolite would be liberated. This situation provides an inherent:
del ayed delivery of the netabolite into the bl ood stream Therefore,
wi th this[00B59} nd, Thedbtaabfaietdioni the tellblting abayoshd dairfdl 8fugids Aay be used
bedti nme, on chronot herapeutic grounds, such that effects of nmaxi num
bl ood levels of they girﬁﬁmiﬁgh%’g@dfdaaag%tfsyus,&ﬁﬁmﬁﬂﬁs.a?,ﬁ&das&g&ﬁanysub'ect
nmet abolites woul d be present upon waking, since this is the tine o%
day assoc ated wi ! (pogbeaic 11k iy (ARl LW ihe ShteRidPRk9
rrmul at 1 offs and are

regine and rationale I's used for vefapam

envi si oned for use.w ; i : I L e iV s

gl ucur oni dat ed net é%%lﬁéttfeléghg &ﬂﬁ%ltﬁ%%ngﬁ%@ r.él?hée?gsg’é'?%%%r% netrllnss“i ve
Bl ack Anerican and i te nors 0185 bi val ol s Pl -sel ective
agent that stimul af&%‘ﬁ%‘*@ﬁ‘&@g‘ig‘ﬁéﬁﬁk!ﬂ\@ﬁ? emPf%YF@ i 850“? ). This
is an inportant propetty as | @ss.ip NO bi gavail gbility, has_ been -
linked to hyperten§$’6‘?@é¥?&°’?ﬁ%‘s @@E’?E%Tﬁqsﬁfﬁlf‘ﬂes?%“é‘ﬁ%?’b&&scul ar
di sease, especially anmong bl ack Americans. ("Black” refers to a
person of Afri can tersepentigally effapivagdpsecngy bapatimatethingiatly Sigmmsil cplsure ot
necessarily limted to those of African origin (e.g., Carribean)).

[ 00186] Wt h a hi ghé@esaps.eval ence of cardi ovascul ar risk factors,
especially hypertensi on observed anong African Anericans in the
“United States,' it has been proposed that these increased CV risk
among Af r i0830] Aner ile gensralthe desesofan; aptivesdentovill be tleasembes physicieadesadon
physi ol ogy, including reduced NO bioavailability. In support of this
concept a clinical tievae physionl cofidition eleight amdratleer factord knovtayin the medical
denonstrated reduced responsi veness of conductance vessels to both

- endogenous and exogggrous NO in healthy black Americans, as conpared
wi th age-matched whites.2 To understand the basis for this
difference, it was reported that there is | ow bioavailability of NC)
-from endopobedl um ofThbseTiskifiTR treftBRSubjeRSfiffefn 6 ahiagui disease) for of
endot hel i al - dependent NO synt hase (eNOS):3 The cellular basis for
this paradox was t hstdnics)GhfetréaBad blSodiesthréootd SRt thy NAD( P) H

- oxi dase and uncoupl ed eNOS resulted in the | oss of functional NO due

to its reactivity Wdriheldically@fedtive Botuld HORT R B rksuldh BrebldtiNereinatier. In

formation, a potent oXxi dant:
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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[ 00187] The acute effects of nebivolol racemate, its separate
enantionmers, and four stereoselective glucuronide netabolites on
endot hel i al - dependent NO rel ease were tested in Human Unbilical- Mein
Endot helial Cells (HUVEC). The tissue is isolated from nornotensive

~Wwhite and bl ack AnBfeafaafdieh2Beils diveisds, MtkapBeh dpkstl, eftfdabn BiAhdekeS

- Production of NOis recorded using electrochem cal’ nanosensors

~follow ng acute tr qaifrmms, ks 1iap a%ﬂgﬂsg%r éhnﬂniﬁg%iﬁlﬁz‘tﬁ@:om unds and/or

[ 00188] Acute treatnent with four Stereosélective ronide

~netabolites of nebi +: SO, ' V. I 0. release in
endot helial cells fc}s%h?%%ﬁ%’ %{\9\:{‘“ Zehéﬁgu%@%%%&%%%bggﬁ §§$‘%Ri“?ema1
four stereoselectiv lucuronide netabolites have.activity..In
“general, the NO rel® %r%gr%%lh%ggﬂ}e an&?ac o8& %%585?%%@03%048&1’& i vely
-simlar with acute treatnent. [0Q189] These data denpnstrate_fhat
st er eosel ecti ve gl &&ﬂ?%?ﬂqg@dﬁgg,a}%gﬁ] ‘P@%‘Fﬂsrﬁ’%%ﬁﬁeggdéﬁé’r%‘@iém%ént s

“of NO release in hunan endothelial cells fromboth white and bl ack

Anerican donors and2ens¥ SEmpRwAstEigsuse qysabeios uman adgiinisttationi de

“metabolites of nebivolol have significant and highly reproducible

effects on acute NO rel ease from human endothelial cells.
[00163 Another embodiment of the invention relates to the local administration of at

least one glucuronidated metabolite of nebivolol, and, optionally, at least one
additional therapeutic agent to treat injured tissue, such as damaged blood

vessels,

[00164] The compounds of the present invention and, optionally, other therapeutic
agents, can be incorporated into a natural or synthetic matrix which can then
be applied with 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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[ 00190] Tabl e 1 and Figure 4 show a nmarked i nprovenent in NO rel ease
foll owi ng acute treatnent with nebivolol, d-nebivolol, /-nebivolol

i and four stereoselective glucuronide netabolites in endothelial cells
- fromboth white and bl ack Anerican donors. (the data in Table |I was

~ obtai ned wi th HUVEElysalypobestesdiuah egpalyLelagiicianidy yolgd, Tulbet, folpb-ladtic,
., White and 12 bl ack American femal e donors by Clonetics (San D ego,

" California) and pupclyglyeslicapolplattidetilybiidyy), pollyhrirydrilds, sotyHydulBusfstes,
“ donors were healthy, with no pregnancy or prenatal conplications.

: There were not nmeappRghides (b SrsTvespolyiretigess politiesemnt do §6hch as
: between bl ack and \%n?te: agproxirﬁat Z?yygrO% of gc:ﬂacks and}56 %01(i white

. donors did not use a%ahéﬁaweﬁﬁzﬁgﬁ’ﬁcr&ﬁ@%“&%%%r | é'{%gﬂlgl(?- wer e

- conception. None o? t he donors ahy drugs

nonsnokers and con | o Th onor re
botween 20- 55 yoar SHERRIEAN AR b BALE R el prb ISR S
of 22.6 1.4 for whi donors 23. 1.7 for bhlack dqnors. The
i dentification of Péff(?ge‘ixg eﬁ'@?ryaﬁga’?jw eélofp‘?l@ﬁﬁ‘is?%“%ﬁﬁ?pé%mces 1- 3,
t he HUVEC sanpl es were obtai ned_from A@rican Type Culture Collection

(Manassas, VA). Ta#f@olylysimesopolypermgo PP PRI SBRM RS Rame Wi t e

Donors NO (nM Bl ack Donors
polyurethane/polyether copolymers, nylon/polyether copolymers, such as

vestamid), biopolymers (such as peptides, proteins, oligonucleotides,
antibodies, peptide hormones, glycoproteins, glycogen and nucleic acids),
starburst dendrimers, natural fibrous matrix (such as filter paper), synthetic
fibrous matrix materials (such as three-dimensional lattice of synthetic
polymers and copolymers) and the like. Exemplary polymers are described in
U.S. Pat, Nos. 5,705,583, 5,770,645 and 5,994,444, the disclosures of which

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 imvention 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 physiological

environment or to be biodegradable or bioresorbable.
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NO (nM G UDa, d-Nebivol 0l-11-0-B-D-glucuronide 202 12 144 10

G UDb, /- Nebivol 01-11-0-13-D gl ucuronide 206 12 139 12 G UDc,

d- Nebi vol 01- 11" '.0- P- D- gl ucur oni de

[00167] In preventing and/or treating cardiovascular diseases or disorders, the

nebivolol metabolites of the present invention and optionally at least one
therapeutic agent can be administered directly to the damaged vascular surface
infravenously by using an iniraarterial or intravenous catheter, suitable for
delivery of the compounds to the desited location. The location of damaged
arterial surfaces is determined by conventional diagnostic methods, such as X-
ray angiography, performed using routine and well-known methods available

to one skilled in the art.

[00168] When administered in vivo, the compounds and compositions of the invention
can be administered in combination with pharmaceutically acceptable carriers

and in a therapeutically effective dosage, as described herein.

[001.69] When the compounds and compositions of the present invention are
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 divretics 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] "Concurrent 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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188 12 129 10 G UDd, |-Nebivolol-11 '-0-3-D-glucuronide 161 11 117

8 /-nebi vol ol

[00171]

[00172]

268 12 192 9

administered in the same or in separate compositions, and by the same or

different routes of administration.

The nebivolol metabolites of the present invention may be used in
combination with other drugs that ate used in the
treatment/prevention/suppression or amelioration of the diseases or conditions
for which the glucuronidated nebivolol metabolites are useful, Other drugs
include, for example, an antithrombogenic agent, a thrombolytic agent, a
fibrinolytic agent, a vasospasm inhibitor, a potassium channel activator, a
calcium channel blocker, an antihypertensive agent, an antimicrobial agent, an
antibiotic, an antiplatelet agent, an antimitotic agent, an antiproliferative agent,
a microtubule inhibitor, an antisecretory agent, a remodelling inhibitor, an
antisense nucleotide, an anti-cancer chemotherapeutic agent, a steroid, a non-
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 I receptor antagonist, a renin inhbitior, a free
radical scavenger, an iron chelator, an antioxidant, a sex hormone, an
antipolymerasé., 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.

Such other drugs may be administered, by a route and in an amount commonty
used therefore, contemporaneously or sequentially with a compound of the

glucuronidated nebivolol metabolites. When a nebivolol metabolite of the
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nebi vol ol

218 11 148 10 d-nebivolol 127 17 87 6 Table 2

Nonencl ature for Metabolites

present invention is used contemporaneously with one or more other drugs, a
pharmaceutical composition containing such other drugs in addition to the
compound of the present invention is preferred. Accordingly, the
pharmaceutical compositions of the present invention include those that also
contain one or more other active ingredients, in addition to the nebivolol
metabolite of the present invention. Examples of other active ingredients that
may be combined with a nebivolol metabolite of the present invention, either
administered separately or in the same pharmaceutical compositions, include,
but are not limited to: (1) morphine and other opiate receptor agonists
including propoxyphene (Darvon); (2) non-steroidal anti~inflammatory drugs
(NSAIDs) including COX-2 inhibitors such as propionic acid derivatives
(alminoprofen, benoxaprofen, bucloxic acid, carprofen, fenbufen, fenoprofen,
fluprofen, flurbiprofen, ibuprofen, indoprofen, ketoprofen, mimprof_en,
naproxen, oxaprozin, pirprofen, pranoprofen, suprofen, ﬁaprﬁfenic acid, and
tioxaprofen), acetic acid derivatives (indomethacin, acemetacin, alclofenac,
clidanac, diclofenac, fenclofenac, fenclozic acid, fentiazac, furofenac,
ibufenac, isoxepac, oxpinac, sulindac, tiopitiac, 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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NaneAssi gned | D G UDa, d-Nebivol 0l-11-0-13-D- gl ucuronkleG UDa G UD b

, I-Neblvolo I-11-0-13-D-g | ucuroni deG UDb G UDc,

d- Nebi vol 01-111- 0- 13- D- gl ucur oni deG UDe G UDd,

/ - Nebl vol 01-111-0-j 3- D- gl ucur oni deG UDd Tabl e 3 shows the effects
of nebivol ol and i peedgistlons, prednidenernad fapiditobmep(d) histemire bmeeptdr OONCT
(peroxynitrite) from human endothelial cells. The findings are

simlar to the resatthgonisitd suchi3 remepieairantint, thichthegiiaaihest activity
associated with G UDa, d-Nebivol 0l1-11-0-13-Dgl ucuroni de and G UDb,

/ - Nebi vo1o1- 11- 0- 3d&cloksHenipdthide, trifloMENE Clerdaltthe2diphiAy REmfAENCT
produced for any of the nmetabolites was | ess than tha)t( observed for

0! et bl P it BNk i
trimeprazine, azatadine, cyproheptadine, antazoline, pheniramine pyrilamine,
astemizole, terfenadine, loratadine, cetirizine, desloratadine, fexofenadine and
levocetirizine; (5) histamine H2 receptor antagonists such as cimetidine,
famotidine and ranitidine; {6) proton pump inhibitors such as omeprazole,
lansoprazole, pantoprazole and esomeprazole; (7) lenkotriene antagonists and
5-lipoxygenase inhibitors such as zafirlukast, montelukast, pranlukast and
zileuton; (8) drugs used for angina, myocardial ischemia including nitrates
such as nitroglycerin and isosorbide nitrates, beta blockers such as atenolol,
metoprolol, propranolol, acebutolol, betaxolol, bisoprolol, carteolol, labetalol,
nadolol, oxprenolol, penbutolol, pindolol, sotalol and timolol, and calcium
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, cMoﬁox&one, metaxalone,
methocarbamol, baclofen, dantrolene, diazepam, or orphenadrine); (11) gout
medications such as allopurinol, probenicid and colchicine; {12) drugs for
rheumatoid 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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foll owi ng acute adm nistration (Table 4). Table 3: Acute MOO Rel ease
wi t h Conpounds Name Wite Donors ONOO- (nRil) Black Donors

[00173]

(14) local anesthetics; (15) anti-herpes drugs such as acyclovir, valacyclovir
and famcyclovir; (16) anti-emetics such as ondansetron and granisetron; (17)
advanced glycosylation end-product crosslink breakers (AGE crosslink
breakers), for example, alagebrium; and (18) advanced glycosylation end-
product formation inhibitors (AGE formation inhibitors), for example,

pimagebine.

The term "nitric oxide" encompasses uncharged nitric oxide (NO) and charged
nitrogen monoxide species, preferably charged nitrogen monoxide species,
such as nitrosonivum ion (NO") and nitroxyl ion (NO"). The nitrogen monoxide
releasing, delivering or transferring compounds have the structure F--NO,
wherein F is a nitrogen monoxide releasing, deliv.ering or transferring moiety,
and include any and all such compounds which provide nitrogen monoxide to

its intended site of action in a form active for its intended purpose.

Administration of a nebivolol metabolite with a blood pressure reducing agent

[00174]

[00175]

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.

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 agenis may be the compounds mentioned in U.S, Pat. Nos.

3,663,607 and 3,836,671, in particular atenolol; U.S. Pat. Nos. 3,337,628 and
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3,520,919, in particular propranolol; U.S. Pat. No. 3,873, 600, in particular
metoprolol; U.S, Pat. No. 3,511,836, in particular prazosin; U.S. Pat, No.
2,484,029, in particular hydralazine; U.S. Pat. No. 2,928,829 in particular
guanethidine; U.S, Pat, No. 2,503,059, in particular phentolamine; U.S. Pat,
No. 3,261,859, in particular verapamil; U.S. Pat. No. 3,485,847 in particular
nifedipine; U.S, Pat, No. 3,910, 924, in particular carteolol; German Pat. Nos.
2,458,624 and 2,458,625, in particular celiprolol. All cited patents are
incorporated herein by reference, These groups of active ingredients are listed
with the purpose of providing representative examples but not with the

purpose of restricting the scope of the present invention.

[00176] Preferably a nebivolol metabolite of the present invention and the blood
pressure reducing agent are administered in the form of suitable compositions.
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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[00177]

[00178]

[60179]

When administered during the administration of the blood pressure reducing
agent, a composition containing both the blood pressure reducing agent and
the active ingredient of a nebivolol metabolite of the present invention may

particularly be convenient.

In a further aspect of the present invention there may be provided a
composition comprising an amount capable of potentiating the effects of blood
pressure reducing agents of a nebivolol metabolite of the present invention as
defined herein and a blood pressure reducing agent. In the said composition, |
the molar ratio between the nebivolol metabolite and the blood pressure
reducing agent may be other than about 1:1, or may be about 1;1, The amount
of the active ingredient of the nebivolol metabolite in such a composition will
be such that a potentiation of the effects of the blood-pressure reducing agent
is obtained; the amount of the blood pressure reducing agent will be such that
when potentiated, a blood pressure reducing effect is obtained upon
administration. In particular, it is contemplated that the molar ratio of the
compourntd 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.

The present invention also provides a composition comprising a

pharmaceutically acceptable carrier and, as active ingredient, an amount
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[060180]

capable of potentiating the effects of blood pressure reducing agents of a
nebivolol metabolite of the present invention or a pharmaceutically acceptable

acid-addition salt thereof, as defined herein.

To prepare such pharmaceutical compositions, an effective amount of the
particular compound or compounds, in base or acid-addition salt form, as the
active ingredient or active ingredients is combined in intimate admixture with
a pharmaceutically acceptable carrier, which carrier may take a wide variety of
forms depending on the form of preparation desired for administration, These
pharmaceutical compositions are desirably in unitary dosage form suitable,
preferably, for administration orally, rectally or by parenteral inj ection. For
example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed, such as, for example, water, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions; or solid carriers such as starches,
sugars, kaolin, lubricants, binders, disintegrating agents and the like in the
case of powders, pills, capstles 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, glucose 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 suijtable for percutaneous
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[00181]

[00182)

[00183]

administration, the carrier optionally comprises a penetration ephancing agent
and/or a suitable wetting agent, optionally combined with suitabie additives of
any nature in minor proportions, which additives do not cause a significant
deleterious effect to the skin. Said additives may facilitate the administration
to the skin and/or may be helpful for preparing the desired compositions.
"These compositions may be administered in various ways, e.g,, as a
transdermal patch, as a gpot-on, as an ointment. Acid addition salts of the
nebivolol metabolites of the present invention, due to their increased water
solubility over the corresponding base form, are obviously more suitable in the

preparation of aqueous corapositions,

The present invention also concerns a method of potentiating the effects of
blood pressure reducing agents in warm-blooded animals in need of blood
pressure reducing medication, said method comprising administering to said
warm-blooded animals of an effective amount of a blood pressure reducing
agent and a nebivolo!l metabolite of the present invention, as defined

hereinabove.

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,

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 hereinafier. In general it is contemplated that an effective daily dose
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of the nebivolol metabolites of the present invention or their pharmaceutically

acceptable acid-addition salts would be from 0,01 mg/kg to 50 mg/kg body

weight, in particular from 0.1 mg/kg to 10 mg/kg body weight, and preferably

from 0.1 mg/kg to 1 mg/kg body weight.

Administration of an oral nebivolol metabolite for delayed-release dosing application

[00184)

The glucuronidated nebivolol metabolites have a unique absorption profile due
to the considerable delay uatil the metabolite transits the GI-tract to the colon,
the site at which the glucuronidated nebivolol metabolite would be liberated.
This situation provides an inherent delayed delivery of the metabolite into the
blood stream. Therefore, with this in mind, such a formulation could be
administered at bedtime, on chronotherépeutic grounds, such that effects of
maximum blood levels of the glucuronidated metabolites and associated
metabolites would be present upon waking, since this is the time of day
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 B;-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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[00186]

[00187]

[00188]

African descent or an African-American person but is not necessarily limited

to those of African origin (e.g., Carribean)),

With a higher prevalence of cardiovascular risk factors, especially
hypertension observed among African Americans in the United States,! it has
been proposed that these increased CV risk among African Americans may be
attributed to differences in vascular physiology, including reduced NO
bioavailability. In support of this concept, a clinical evaluation of brachial
artery activity demonstrated reduced responsiveness of conductance vessels to
both endogenous and exogenous NO in healthy black Americans, as compared
with age-matched whites,” To understand the basis for this difference, it was
reported that there is low bioavailability of NO from endothelium of black
Americans, despite much higher levels of endothelial-dependent NO synthase
(eNOS):? The cellular basis for this paradox was the finding that excessive Oy
generation by NAD(P)H —oxidase and uncoupled eNOS resulted in the loss of
functional NO due to its reactivity with O, resulting in peroxynitrite

(ONOQO) formation, a potent oxidant.

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 pM (n=5).

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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0. 750 O her Pharmacol ogi cal Exanpl es Met hods and Materi al s:
Measurenents of NO Rel ease from Hurman Endot helium [00191] Al |

' measurenents present.ed are recorded in vitro using a sensitive
porphyrinic probe. NO release is nmeasured directly from Human

Unbi | i cal Vei n Endoghigd dndlbldeR Angericii izons, Atﬂlfbiﬁﬁe?db&léﬂ%@gﬂ&ﬁoﬁﬁé’m

. Aneri can Type Cul ture Coll ection (Manassas, VA) and grown in

F12K medi um wi t h 2rgibibs hidstagd JIH é:f‘cFLJt ROEiRAse

bi car bonat e and suppl emantehg Vﬁg %g t'ﬁeepar{;n ar?émg%%dg%g%ng/ il
endot helial cell gr ﬁ?@; | bovine serum

' The HUVEC were keptﬂ%}kbﬁ&g Elgre 0 3 ?t{oﬁfﬁﬁ%ﬁ concentration

(59 . ’t;lebl vol ol , I its enanti orrers and nebi vol ol netabolites including
h 4- -5’ i1 .
" ﬁyﬁfﬁ'xﬁ“g‘ﬂ ool i &4 ?woﬂ*%éﬁﬁﬁ%t%ﬁ%@ﬁﬁﬂf@ﬁ%i@%ﬁ@b@ itsgg
b N- DAD,
an;E)gr gt 1; ?Zs (Nbrgaﬁ%%aﬁmgf‘%gﬁgﬁoﬁe S35 dn bipa, @O@%#%B?qlm

NO rel ease are cond ted nk's ance u ion at 37C
“wells are transferr épaﬁ ‘ij“@rséﬁ@a'&‘ r‘liq‘%?aée@ ‘%ﬁufomde

(diameter 0.5m) is p05|t|oned at a distance of 5+2 rimfromthe
‘surface of the endopaialisgs of aphivoleldrarigsignificast endiighlyirepradueiblsetfestere a
M crosystems, Wetzler, Germany) and a conputer-assisted

m cr omani pul at or. metemmsmﬁwémmanmdoﬁwhalmﬂae el ectrode system
nanosensor (working electrode), saturated cal onel el ectrode
(reference electrode) and platinumw re (counter electrode, 0.5mm

di anet er) [001%@ t hr ekabld leatdRigie's 4 ahew e varled tmprovemeant in NO release following
pot enti ost at/ gal vanost at PAR273. The baseline is stabilized after
“about 20 acute treatment with nebivolol, d-nebivolol, -nebivolol and four

stereoselective glucuronide metabolites in endothelial cells from both white
and black American donors. (the data in Table I was obtained with HUVEC
samples isolated into primary cultures from 12 white and 12 black American
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?), of 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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seconds. The test compounds are injected with a nanoinjector on to
the surface of the cells followi ng solubilization in buffer. The
.current proportional -to the NO concentration is nmeasured with the
‘'sensor, which operates in anperonetric node at a constant potenti al
of 0.63V. Data are acquired with the use of an | BM conputer wth
custom software and anperograns (current vs. thne curves) and are

recor ded w t ek bl NSRS 9 Sonkiidd nSter, PA).

-1001931Nanosensors are prepare romc on fibers. The size of the

tip of carbomrfrer—Tsreducet—fromt—gmto—tess—thaf—t—tirby
‘tenperature cowmi®! | ed burning. The sensors are senéhife Denprs o NBlagk Donors
‘deposition of_electrically conductive palyneric por pN@®@Mand co¥OdnM)

‘with a thin layer. of _Nafion. The prophyrinic rnicrosensor has a
response tine » dhiebiyplofr] QP g9roids concent r at R¥htdAd 10ns K410

the detectiondimst : 9 .nanosensor f IS
.calibrated usidngﬂgé{tﬁ%%#%l P@%P%lboé&%g%ﬁ%gnt rationl. ggﬁn%(ri)\l/eri fi edlsgilz
Wi th the coul Gi8Drjd-Nebivbloti) 1’-Qifabagluctsdnidar at i on cur ygstaze 129 4 10
“constructed fg_ egcrNsensor fromS x to 3 x NO before _and after

measur ement s §UDE) #-Ngliyoloh-1 J-O-prid-ghigtmsnidee present edbbs1ihe mean117+8
'thSEM f or each.,ef; triplicate neasurenents. The d al cul ati

and plotting) tB-(g'lr@tgen'r(ztﬂ?gnsferred to Mcrocal Oigin Sof ?{?\%é&(m gi nEg +9
-Cor p., Nort hamptigelpl MA). [ 00195] The HUVEC preparati opig 15t abl e oy®+ 10
t he course off,thﬁse preri ments with the cells remaining viable in
culture for >FPRBAIE.  Under non-stinulating conditi &&E1Bhasal | ev¥is6

of NO r el ease—aFe—yefry—t-ow—(<3004)—NoastH-enpri—ot

Table 2 Nomenclature for Metabolites

Name Assigned ID
G-UDa, d-Nebivolol-11-O-B-D-glucuronide G-UbDa
G-UDb, (-Nebivolol-11-O-3-D-glucuronide G-UDb
G-UDc; d-Nebivolol-11'-0-B-D-glucuronide G-UDc
G-UDd, ~Nebivolol-11'-0-B-D-glucuronide G-UDd

Table 3 shows the effects of nebivolo] 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-p-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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NO rel ease as a function of treatnment is conducted in individual
endothelial cells. Miltiple neasurenents of NO rel ease can be

" conducted on single.cells following a brief refractory period. For
robust statistical analysis, separate cells are used for each

concent r atationofaNO tb YRENOf prddugdUsatkbivaldl hes és alirlioaRis meAdholits Rk etilar
i nconsistencies in the data may be attributable to the nebivol ol

sanpl e usaaknﬁigAdﬁyhdﬁﬁgghggngmnh9¥pd a mxture of the four nebivol ol
. glucuroni de netabolites, not necessarily in the ratios or
~concentrations observed in the body. Later studies incorporate the
~individually isolated/purified nebivolol glucuronide netabolites.

Conparative ) t e~ bi vol ol Metabolites on
NO Rel ease fE%%ﬁaﬂr%cg&%%)dﬂgqeﬁglgﬁag@l%%%‘fgg] The results of these

anal yses denenastrate—that—stetet-abol+tes—ef—t-he—Br—
adr enocept or - Rghfect i ve ant agoni st nebi vol ol have dVhitePeneres r Biack Benors
NO rel ease from human endothelial cells over a ran@NQ@”(nM)  ONOO~ (nM)

concentrations. FIGURES] and 3 conpare peak NO rel ease from HUVEC

. preparations ©d{Da HeNebiyolob1 irbrBrBalidoueogideol | owi ng addiBOEA® of t he 238+ 22
agents at congs Al ofs SQF nM respectjouel . The
~di hydr oxy nebléw%?h‘rk’r@toaa%lg]ﬁi?g@%ﬂﬁﬁ%ﬁggng t he 4- hyd'frsggy‘l}f"S' - phen(??si‘16

and 4- hydr oxye&)Dd) deNublvolt1 1%ad-B-Dagludliratiider oni dat ed netesold tes ar @pakl13
active in regar rel easi ng capacity. f00197] The NO rel easin

ds to NO
effects of ce@tlﬁ%"ﬁé‘ﬁh’@@hﬁf‘@%@ﬂb@ﬂﬁ%@ on NO rel ed$8 13 | owi ng 18+ 17

acute treatnmep conpared in FIGURE 2. Note that Ji measur.
t he dose depemfgﬁ'é@l of the metabolites. These data iirjzgi%ggtee t hat 27 +13
whi l e the di hyebhvolky netabolites increase the concentdti1sn of NO2up+ 17

| evel s ,
d-nebivolol 87+6 116+ 6

Table 4: Acute [NO)/[ONOOT] Release Ratio

Name White Donors Black Donors
G-UDa, d-Nebivolol-11-O--D-glucuronide 1.122 0.605
G-UDb, I-Nebivolol-11-O-p-D-glucuronide 1.144 0.618
G-UDg, d-Nebivolol-11°-0O-B-D-glucuronide 1.133 0.632
G-UDd, LNebivolol-11’-O-B-D-glucuronide 1.193 0.606
I-nébivolo] | 1.202 0.719
nebivolol 1.130 0.612
d-nebivolol 1.460 0.750
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simlar to that of nebivolol and its enantioners at
phar macol ogi c-1i ke | evel s, the glucuroni dated netabolites al so show
al bei.t . tthese are |l ess active than the gl ucuronidated

activity,

counterparts.
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[00192]

probe. NO release is measured directly from Human Umbilical Vein
Endothelial Cells (HUVEC)., HUVEC are obtained from American Type
Culture Collection (Manassas, VA) and grown in Ham’s F12K medium with
2mM L-glutamine adjusted to contain 1.5g/1 sodium bicarbonate and
supplemented with 0.1mg/ml heparin and 0.03-0.05mg/mi endothelial cell
growth supplement (ECGS) = 10% fetal bovine serum. The HUVEC were
kept in an atmosphere of elevated CO, concentration (5%). Nebivolol, its
enantiomers, and nebivolol metabolites including the nebivolo! glucuronides,
4-hydroxy-5’phenol metabolite, 4-hydroxy-8°-phenol metabolite, 4-hydroxy,
5-hydroxy, 8-hydroxy metabolites, N-DAD, N-DACA and N-DAAA, are

obtained from Mylan Laboratories (Morgantown, WV.)

All measurements of endothelial NO release are conducted in Hank’s balance
solution at 37°C. Cell wells are transferred to a Faraday cage and a
porphyrinic sensor (diameter 0.5mm) is positioned at a distance of 542 pm
from the surface of the endothelial cells using an inverted microscope (Leica
Microsystetns, 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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[00193]

[00194]

[00195]

surface of the cells following solubilization in buffer, The current
proportional to the NO concentration is measured with the sensor, which
operates in amperometric mode at a constant potential of 0,63V, Data are
acquired with the use of an IBM computer with custom sofiware and
amperograms (current vs. time curves) and are recorded with a Guniry FAS1

PFemtostat (Warminster, PA),

Nanosensors are prepared from carbon fibers. The size of the tip of carbon
fiber is reduced from 6 pm to less than 1 pm by temperature controlled
burning, The sensors are sensitized to NO by deposition of electrically
conductive polymeric porphyrin and covered with a thin layer of Nafion. The
prophyrinic microsensor has a response time of 0.1ms at a micromolar NO

concentration and 10ms at the detection limit of 1 nM.

The nanosensor for NO is calibrated using saturated solutionl
(céncentrationl .82mM verified with the coulometric method). Linear
calibration curves are constructed for each sensor from S xto3x 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 (CriginLab Corp.,

Northampton, MA).

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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10i n dosage unit form wherein each unit contains a predeterm ned
guantity of the nebivolol netabolite or nmetabolites needed to produce
the desired therapeutic effect, in association with a pharnmaceuti cal
carrier wherein the conposition is adm nistered intravenously,

oral ly, bucally, pai@mn¢lessahs yfunbiyorcof tiemhrehiis badusipd yindiRiubileRIcRdlial
application or transdermally. 3)A pharnmaceutical conposition

conprising at | easteells)eMditipkiBéLQEREtODT MO G e/ WLRh@ bt st Uells
net abolite having a forrmula bel ow HO
following a brief refractory period, For robust statistical analysis, separate
cells are used for each concentration and type of drug used in these analyses.
Any apparent inconsistencies in the data may be attributable to the nebivolol
sample used. Earlier studies employed a mixture of the four nebivolol
glucuronide metabolites, not necessarily in the ratios or concentrations

observed in the body. Later studies incorporate the individually

isolated/purified nebivolol glucuronide metabolites.

Comparative Effects of Acute Treatment with Nebivolol Metabolites on NO Release

from Human Endothelial Cells

[00196] The results of these analyses demonstrate that six metabolites of the B;-
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
S0pM 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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or a pharmaceutically acceptable salt thereof, and at | east one ot her
cardi ovascul ar agent. 4) The pharnmaceutical conposition of claim3
wherein the cardi-ovascul ar agent is selected fromthe group

‘consi sting of ACE inhibitors, ARB's, adrenergic bl ockers,

_10ta_dr ener ?i c agoni Stsinil@ %6 Habof iebivalB PRRINs QERANMHRAR: pRRhhi S likd DheEs -
antiplatele
the glucuronidated metabolites also show activity, albeit these are less active

than the glucuronidated counterparts.
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agents, anticoagulants, antihypertensives, antilipem c agents,
anti di abetics, antiinflanunatory agents, cal cium channel bl ockers,
CET? inhibitors, COX-2 inhibitors, direct thronbin inhibitors,
diuretics, endothelin receptor antagonists, 1-1M5 Co-A reductase
inhibitors, .inotropic agents, rennin inhibitors, vasodilators,
15vasopr¥Bady Jaimsdss: cr ossl i nk breakers, AGE formation inhibitors, and
m xtures thereof. 5) The pharnaceutical conposition of clains 3 or
4, wherein the cardiovascul ar agent is selected fromthe group
consisting of an ACE inhibitor, an ARB, and m xtures thereof. 6) A
conposi tlon aghamaemigabdonipesition coneprisirgst kas onediagiéreaisgherofiaoni dat ed
nebi vol ol 5netabolite having a formnmul a bel ow

glucuronidated nebivolol metabolite having a formula below:

HO
OH
HO
OH
OH o~ .0 X
F F
5 or a pharmaceutically acceptable salt thereof and a pharmaceutically-acceptable

carrier.

2) At least one diastereomer of a glucuronidated nebivolol metabolite having a formula

below:
HO
OH
HO
CH
0
OH 0
H O
8] N O
F F
10 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 a pharmaceutical carrier wherein the composition is administered
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HO OH or a pharnaceutically acceptable salt thereof, and only one

ot her active agent. 7) The conposition of claim®6 wherein the

cardi ovascul ar agent is selected fromthe group consisting of ACE
inhibitors, ARB's, adrenergic bl ockers, adrenergic agonists, 1l0agents

for pheoch t i t hni tiplatel et ts,.
ant i Congul anbUe eIt kyBant Belaronit By B B ) o abet s,

antiinflamuat ory agents al ¢j um channel bl ockers, CETP inhibitors,
Q0% 2 i nhi bi FRREAIGH P aahsERRni 1 i nii bi tors, di uretics, endothelin
receptor antagonists, HMG Co-A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink
breakers, AGE 15formation inhibitors, and m xtures thereof 8) The
conposi t})on &éf phatradaeutic@dl comppsitie cemprisingsat teastdine dastersbmer efgent i s
selected fromthe group consisting of ACE inhibitors and ARB' s.
glucuronidated nebivolol metabolite having a formula below:

HO
OH

OH

OH o” O

F F

or a pharmaceutically acceptable salt thereof, and at ieast one other cardiovascular

agent.

4) The pharmaceutical composition of claim 3 wherein the cardiovascular agent is
selected from the group consisting of ACE inhibitors, ARB’s, adrenergic blockers,

10 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,

15 vasopressors, AGE crosslink breakers, AGE formation inthibitors, and mixtures

thereof.
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9) The conposition of any one of clainms 6 to 8, wherein the

cardi ovascul ar agent is an ARB sel ected fromthe group consisting of
candesartan, eprosartan, irbesartan, |osartan and val sart an. 10)
A pharnmaceutical conposition conprising at | east one diastereoner of
a 5gl ucur.oni dat nebi vol ol mnetabolite having.a fornul a below. HO. or

e . .
a phar medeut i 105 PhymacuEf SpPRONLANOICREPEHPT 4 Niersn the syionsreulat agant is
active agent, and armaceuticall y-acceptable carrier. 11) The
phar maceut | cafle%eﬂ@sa‘gi“ﬁ%ﬂuwnﬁﬁtg}#f@ HoR ARAREy RGOREEEH ar
agent is 10sel ected fromthe group consisti-ng of ACE inhibitors,
ARB' s, adrendGF% bl ockers,

6) A composition comprising at least one diastereomer of a glucuronidated nebivolol
5 metabolite having a formula below:
HO
CH
HO
OH
OH o~ O
H o]
0 N O
F F

or a pharmaceutically acceptable salt thereof, and only one other active agent.

7 The composition of claim 6 wherein the cardiovascular agent is selected from the
group consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists,
10 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

15 formation inhibitors, and mixtures thereof.

8) The composition of claims 6 or 7 wherein the cardiovascular agent is selected from

the group consisting of ACE inhibitors and ARB’s.
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adrenergi c agoni sts, agents for pheochronocytoma, antiarrhydunics,
antiplatel et agents, anticoagul ants, antihypertensives, antilipemc
agents, antidiabetics, antiinflanunatory agents, cal cium channel

bl ockers, CETP inhibitors, COX-2 inhibitors, direct thronbin

i nhi bitaors, ﬂ_ﬁjureticsq egdot hel i.n. rec Ptor ant agoni sts, HMG 15Co- A
educt ad® | niiPBFTBREHion ORRLTICOT SRR €10 & BARER e srrebp risplar agent s an
vasodi | ators, BTN Hie gAFE cBRPRRE bNkanBEBRKE ESrosafie; ifbRidak,i on

inhibitors, and m xtures thereof. 12) The pharnaceutical conposition
of claim 10 dosaridh andivels@ian. t he cardi ovascul ar agent is selected from
t he group consisting of ACE inhibitors, an ARB's, and m xtures

20t her eof .

10) A pharmaceutical composition comprising at least one diastereomer of a

5 glucuronidated nebivolol metabolite having a formula below:

HO

CH
HO

OH

OH

or a pharmaceutically acceptable salt thereof and at least one other active agent, and a

pharmaceutically-acceptable carrier.

11)  The pharmaceutical composition of claim 10 wherein the cardiovascular agent is

10 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

15 Co-A reductase inhibitors, inotropic agents, rennin inhibitors, vasodilators,
vasopressors, AGE crosslink breakers, AGE formation inhibitors, and mixtures
thereof.

12y  The pharmaceutical composition of claim 10 or 11, wherein the cardiovascular agent
is selected from the group consisting of ACE inhibitors, an ARB’s, and mixtures
20 thereof.
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13)

14)

The pharmaceutical composition of claims 11 or 12 wherein the cardiovascular agent

is an ARB.

The pharmaceutical composition of claim 13 wherein the ARB is selected from the

group consisting of candesartan, eprosartan, irbesartan, losartan, valsartan, and

mixtures thereof.
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