Conposi tions Conprising Nebivolol This application is a continuation-in-part
of application Ser. No, 11/141,235, filed May 31, 2005, which is based on
and clains priority fromU.S. Provisional Patent Application Serial No.

60/ 577,423, Eric Davis, John O Donnell, Peter Bottini, filed June 4, 2004.
Technical Field [0001] This invention relates to conpositions conprising
nebi vol ol and one or nore other active agent. Mire particularly, this
invention relates to conpositions. conprising nebivolol and one or nore
cardi ovascul ar ‘agents tor BEIEE) tion of cardiovascul ar
di seases. -1 Background ofé:‘?ﬁlé}#nventl%’ﬁﬁ We%%\éﬂqensi on is a mjor
health concern_in the US Approximately 50 million Anericans have el evated
bl ood pressure defined as a systolic blood pressure (SBP) > 140 mrHg or a
di astolic blood pressure (DBP) > 90 nmHg. In addition, individuals wth

bl ood pressure of 120/80 nmmHg or higher are at increased risk of devel opi ng
hypertensi on and are considered to be in a "pre-hypertension" state.

Severity of ThifypEEAtRASE Peontifukishiepirt ¥f pbEcsibh BEINBY1 1314985, fitkd MaPBage |
hypertensi on spanning bl ood pressure ranges from'140/90 to 159/99 mmtg and

St age 2 i ngbyslivignil 8add oR hPAIMS ri&%ﬂfﬁ% mﬂﬂgtovgs%%atéaemliaﬁmbgaﬁ tension
(diastolic alone or in conbination wth systolic typica occurs between
25 and 55 year fraf JThe: e i . t { \ddGr eases nore
dramatical ly V\ﬁg‘ﬁ 69%2?’3%%’%& ljefg{egfj% cg@\f&ff ﬁg’%r%@ﬁ%?§@9§%®g' men aged
65- 74 have hypertension in the U S, (Health United States, 2003,

CDC/ National Center for Health Statistics) and 70. 7% of nmen aged over 75
have hypertension in the U S. (HedethniddhiFiadl St at es, 2003, CDC/ Nati onal
~Center for Health

[0001) This invention relates to compositions comprising nebivolol and one or more
other active agent. More particularly, this invention relates to compositions
comprising nebivolol and one or more cardiovascular agents for the treatment and/or

prevention of cardiovascular diseases.



Statistics). In addition, 73.4% of wonen aged 65-74 have hypertension in the
US (Health United States, 2003, CDC/ National Center for Health Statistics)
and 84.9 % of wonen aged over 75 have hypertension in the US (Health United
States, 2003, CDC/ National Center for Health Statistics). [0004]
Pharmaceutical fornulations that stinulate, agonize, or potentiate
endothelial nitric oxide production, particularly fornulations that produce
increased nitric oxide |evel sBﬂWgB{"&éWfMFP@émS are needed. -2 Summary of
the Invention [00051 In one aspect t he present |nvention features a

phar maceut | cal conposi tion npr.i si nl(%h nebi vol ol _and at | east one_ ot her
active ageif02l|n a ﬁXP?TFF@FmEPPLﬁ)‘mJﬁﬂWP gancem dnythe Ush dArproximatelyd0imilliongent s i s
a cardiovascul ar agent, In a further enbodiment, the at |east one

car di ovascul ar Afgesieens have elewatedblogd rypasem definediap a ystelicdiloasdpressura(SBP)
inhibitors (angiotensin Il converting enzynme inhibitors), ARB' s (angiotensin
Il receptor arilé@omg ara diastolierbdoodipeesinire (IKEP)s> 90mimETpe Ty additen midétidualsagent s
for pheochronocytonma, antiarrhythmcs, antiplatelet agents, anticoagul ants,

anti hypert ensi @ bledd predsR S ¢2RePRinHe o2 Righeh At ihéi8ase @Al wu%bawmg ory .
agents, calcium channel bl ockers, CETP inhi b| tors, COX-2 inhibitors, direct

thronbin i nhi biyt e Krfonsiofl bl £ bGiRideRAUPIR PrelISeRlon  AARISBIcHPor HVG Co- A

reductase i nhiblftors, 1notropic agents, itors | at or s,

LT T PSR el ??%?#&S%a‘“ﬁﬁﬁtag?ﬁg@‘%% Bl 0!
or o1 Bl eséﬁggaz@misrﬂ%@mwaﬁgw S50 b ABERRS o

t he ot her cardl ovascu?_@ lggent is an ACE i nhibitor or an ARB. In a further
enbodi nent, t h@"SEHEY 0GP BEE Ul ar agent includes an ACE inhibitor and an
ARE,

[0003] Onset of hypertension (diastolic alone or in combination with systolic)
typically occurs between 25 and 55 years of age. The risk of developing hypertension
increases more dramatically with increasing age. According to the CDC, 68.3% of
men aged 65-74 have hypertension in the U.S, (Health United States, 2003,
CDC/National Center for Health Statistics) and 70.7% of men aged over 75 have
hypertension in the U.S. (Health United States, 2003, CDC/National Center for Health
Statistics). In addition, 73.4% of women aged 65-74 have hypertension in the US
(Health United States, 2003, CDC/National ‘Center for Health Statistics) and 84.9 %
of women aged over 75 have hypertension in the US (Health United States, 2003,

CDC/National Center for Health Statistics).

[0004] Pharmaceutical formulations that stimulate, agonize, or potentiate endothelial
nitric oxide production, particularly formulations that produce increased nitric oxide

levels in Black Ameﬁcans, are needed.



In a further enbodinent, the ACE inhibitor is selected fromthe group

consisting of alacepril, benazepril, captopril, ceronapril, cilazapril,
delapril, enalapril, enalaprilat, fosinopril, imdapril, lisinopril,
perindopril, quinapril, rampril, ramprilat, spirapril, tenocapril,

trandol april. In a further emoﬂ;ﬂ?ﬁﬁtﬁwa?ﬁﬁn@%&”hi bitor is enalapril,
rampril, or ramprilat. In a furthef enbodi nent, the other cardi ovascul ar

agent is an ARB selected fromthe group consisting of candesartan,

epr osar t anggsibesar {aghe asﬂt)&ﬁ %:iet]ﬁ'ébent"iﬁw!le%ﬁéﬁ fabtures 3 phPRR8duticl Arbbdifidier

enbodi nment, the pharmaceutical conposition conprises an anount of nebivol ol

in the range of,, ﬁ%ﬁ?ﬂe&%‘?&t&g@%ﬁh .o%ga&nglgu%enﬂpln%ﬂh& efhbolii ehggt{ ween

enbodi ment, the a an itor ein e range o

about 0.5 ng tq_about .80 and/or th n R be i.n the range of
bet ween about % onﬁr?éﬁ‘ﬁlfgﬁYe% 6lsr?g°.ar(€ﬂ%g£‘rar%%e%g ﬁﬁ&f“ﬁg% e@ﬁﬁ%ﬁﬁeﬁtﬁ ° the
phar maceuti cal ositiqon conprises nebjval ol . and only .one er active
agent. In a furaﬁ?? OB PYPéﬁ‘ﬁ?f%ﬁl&%ﬁ?&rﬂﬁ%@m%a’iwpm%agﬁ Pﬁ‘g{qﬁconpri ses
nebi vol ol and only one cardiovascul ar agent, ] n a_ furth enbodi nent, the

car di ovascul ar s (aagigendp {legnyeriing snRumeingibiorsy 1R fa:slgiomm}x@e

inhibitors (angiotensin || converting enzyme inhibitors), ARB' s (angiotensin
Il receptor aﬁ@%g‘@hﬁ@@@ﬂ}“%d‘ﬂ@ﬁéﬁggﬁ@*PM@@S{@%P@H@{Qﬁe%ts #oni sts, agents
for pheochronocytonma, anti-anginal agents, antiarrhythmcs, antiplatelet
agents, anti cphepshromosytomat dntipphythmiesiantiplatelghagehispaticengulgatst s,

antidi abetics, antiinflammtory agents, calcium channel bl ockers, CETP

i nhi bi tors, COx¥athyipatérsives)astilipgimieagents antidibbatics, iantiinfarhmetery afients,aalcosy

endot helin receptor antagonists, |1 M Co-A reductase inhibitors, inotropic
agents, rennin chathelblockess, CEZB athilidtspCOX-Y RbibitoR sdifscsthrodiBin tihititdts] Nk

breakers (advanced gl ycosyl ati on end-product crosslink breakers, such as

al agebri um se@isRs, 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), and mixtures thereof. In one embodiment,
the other cardiovascular agent is an ACE inhibitor or an ARB. In a further
embodiment, the other cardiovascular agent includes an ACE inhibitor and an ARB,
In a further embodiment, the ACE inhibitor is selected from the group consisting of;
alacepril, benazepril, captopril, ceronapril, cilazapril, delapril, enalapril, enalaprilat,
fosinopril, imidapril, lisinopril, perindopril, quinapril, ramipril, ramiprilat, spirapril,
temocapril, trandolapril. In a further embodiment, the ACE inhibitor is enalapril,
ramipril, or ramiprilat, In a further embodiment, the other cardiovascular agent is an

ARB selected from the group consisting of candesartan, eprosartan, irbesartan,

losartan, valsartan.



6, 458, 819), and ACE formation inhibitors (advanced gl ycosyl ati on end- product
formation inhibitors, such as pinagedine). In a further enbodi nent, the
active agent is an ACE inhibitor or and ARB. [0008] In another aspect, the

i f
(F:) grezliegfl als (r:] E{ffﬁk] gins orelgta%@geﬁ%?lggﬂsﬁggtaﬁnp %?%eblg%é %?Iﬁyﬁtgc’%tcﬁﬂ]pgﬁﬁan effective
t of bi vol ol h . at di I
Sgent. In o turens oEBOaRr e SegolhiensBR 0127 e o Ahef P BE S Aot ed
f th C t -4 of ath : t bet
el 111 us, *hy per HODRORMEBiE st of SAGT GRETOY b eeséaﬁgqqr?bs%eﬁmgégl n

anot her aspect, the present invention features a nmethod of preventing a

car di ovascul ar #hoybl-eles te abpit B8 megansdinithn amauat of R g1ay be ibhe eanganf ef f ect i ve
amount of nebivolol in conbination with an effective anbunt of at |east one
ot her car di ovashbsaiwesn abaujdrmg andabgut 1200mg: enbodi nent, the cardi ovascul ar

di sorder is selected fromthe group consisting of congestive heart failure,
hypert ensi on, pul nonary hypertension, myocardial and cerebral infarctions,
at her oscl ell987k, at Herdydres smbodimintpthb phirmaceutiead hempasitiomaompdses melsivglol
post - angi opl asty restenosis, coronary artery diseases, renal failure,

st abl e, unst abl andamiy amerotieen hetiverngert.nbt afuytharmbodiment tidiphamexdentizal r enal

i nsufficiency, nephrotic edenma, hepatic edema, stroke, transient ischemc

attacks, cerebgomsitith ssmpses fikolol ah@6ilf bRSEasdiowedilarQkbitNth Pfveder pressure
i n hypertension, platelet adhesion, platelet aggregation, snooth nuscle

cel | "proliferat élﬁﬁbdilﬂéft,rfﬁé‘@a"r&‘lovﬁ&ﬁ% eﬁ@@selé%ﬁ&%ﬁfmégfmb boMstigsf RBROCH at ed
with the use of nedical devices. [0 I n anot her aspect, the present

Wi th the u sent.
cori nat 1 on w aﬁ&éﬁ“éﬁ%r%ﬁ%ﬂ&%?ﬁ%?&&ﬁﬁ%%ﬁ%ﬂ I HR

receptor antagonists), adrenergic blockers, adrenergic agonists, agents for

pheochromocytoma, anti-anginal agents, antiarrhythmics, antiplatelet agents,
anticoagulants, antihypertensives, antilipemic agents, antidiabetics, antiinflammatory
agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin
inhibitors, diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors,
inotropic agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers
(advanced glycosylation end-product crosslink breakers, such as alagebrium, see USP
6,458,819), and AGE formation inhibitors (advanced glycosylation end-product
formation inhibitors, such as pimagedine). In a further embodiment, the active agent

is an ACE inhibitor or and ARB.

[0008] In another aspect, the present invention features a method of treating a subject
for a cardiovascular disorder comprising administering to the subject an effective -
amount of nebivolol in combination with at least one other cardiovascular agent. Ina

further embodiment, the cardiovascular disorder is selected from the group consisting



[ 0011] Even though nebivol ol has (3-blocking properties, nebivolol is
different from other classic n-blockers in that it is highly selective to
the (31 adrenergic receptors and also has vasodilating effects related to
its effect on epdpthelial. nitric.oxide. |t J el ,eved that .nebivol o

| nor eases. t he 1BGGPOSSripdpefsbh et oslifts e BRCto RS R | i

t hrough the L-g;ﬂ%ning-ni ] c oxide pathway and has been shown to inprove
endot hel i al dyStieARdFFaHaMY Enr ove conpl i ance of bl ood vessels. Nebivol o
has al so been shown to have anti oxi dant characteristics which are favorable
to the -5 | fupctiagning of the vascul ar endothelju These

char act er | DS k7 aneitr G3hech e AResTIE BeRinD (EHNiPhy BEfoL AEPO R A wi ¢
favorabl e effects_on the vascul ar , endot hel i um and cardi oyascul ar system
Nebi vol ol has tsaglipvasfglan diserdgrecomprising admmistration tee spblegtepeHectiye amount of

cardi ovascul ar di seases such as hypertension, congestive heart failure,
arterial stiffmebigolghin combmtien with anigifactivecamaint of at lggstrone othaecapdievasenlar
invention features a conposition conprising nebivolol and at | east one

ot her cardi ovasgedtain a fugibert enttiodiment; theadardiovasculap disorder igiselectedifrdrh dhree nt
mechanismand is to be used for the treatnent and/or prevention of vascul ar
di seases char agjaupi consisting off corgestive heaefailumd shipbitaisoApuImdidrghypertensionpn al so
describes a nethod of reducing nortality associated wi th cardiovascul ar

di sease in a blyafkamml ifIYerebfiTRIFkEHdME, AREIbRIefIsR! AtRGofdesid, MBoRbagK Patient a
t herapeutically effective amount of nebivolol or its pharnmaceutically salt

and at least o i ClLLs IS i elates to
et hod of i b e HeelE HR BRI R K onadcBrohity Ay el eral 0
adm ni stering Ll . i I f fective
anount of nebﬁ%%#%ﬁmgkﬁgﬁgﬁg¥ﬁggéﬁﬁ?Qgﬁééwggég%ﬁgﬁﬁgﬁggﬁ?ﬁgﬂgggof and at
| east one ot her. tdi ovascul.ar, agent, .sufficient to.inprove el ease.
This i nvention "fsﬂﬁicﬁeél?y’ “8@384’? %dgglgghe%q%e;éamg,osp-o %ﬁ?{ﬂ%}?lﬁgﬂ’%}‘g? %%ks’t ol erance
or for irrproving he ulalit%/ of . ) ) )

cerebrovascular accidents, restenosis, controlling blood pressure in hypertension,

j:latclet adhesion, platelet aggregation, smooth muscle cell proliferation, pulmonary

edema, and vascular complications associated with the use of medical devices.

[0010] In another aspect, the present invention features a kit comprising an effective
amount of nebivolol in combination with an effective amount of another

cardiovascular agent.

[0011] Even though nebivolol has B-blocking properties, nebivolol is different from
other classic B-blockers in that it is highly selective to the B1 adrenergic receptors and
also has vasodilating effects related to its effect on endothelial nitric oxide. It is
believed that nebivolol increases the levels of nitric oxide within the vascular
endothelium through the L-arginine-nitric oxide pathway and has been shown to
improve endothelial dysfunction and improve compliance of blood vessels. Nebivolol

has also been shown to have antioxidant characteristics which are favorable to the



life in a black patient in need thereof, conprising admnistering to the
bl ack patient a therapeutically effective anmount of nebivolol or a
pharmaceutically salt thereof, and at |east one cardiovascul ar agent.

[0012] These enady feates, of o i vgscsa%d?qh NGR! T0. SAEDSL prbogient s, and

their features and ar acterirstics appare descrl ption,

drawi ngs and l,on,.0 w ngs
[0013] Figure fegié‘éi?)l: aft? ﬁg%g%ﬁygegtﬁnsmc aﬁfﬁt 3 W?gﬁﬁq %I‘H'L}Ee Wl te
donor endot hel i al cel | s aftger chronic tr rrprl | at fol | owed by
treatment wit h engihsling and %fﬂiﬂvas‘{“@éiW}m‘Fllg%ﬂn?‘gﬁ’ﬂmfﬁﬁeEts vl pdsharstisBhinos ¢ he
i ncrease in NO release frompBlack and Wite donor endot hel i aI cells after
chronic treat némﬁmwtpﬁﬁrﬁpvqsaqlaﬁ@epw By hynertensione penggstive heathi vol ol
(1M. [0015] Figure 3 depicts conparison of NOrelease fromBlack and Wite
donor endot helfailiire, getbttial stiffness andundothelial dysingtion. Inipeti, theiptesgnt inverition| owed by
treatnent with nebivolol (1M. [0016] Figure 4 depicts a conparison of the
i ncrease i n NO fealress eorfipositioBlcemnprisinmghebiMlol enddud heast ame ddtehedrdiabascdd s aft er
chronic treatment with enalapril followed by treatnment with nebivolol (1
M. Detail ed Degeéitithak istheliefedtibr&otkneadiffeent tedhahikhiad & tb 86 dsel finGthe

conveni ence, before further description of the present invention, certain

terns enpl oyed ﬂeﬂnﬁe‘ﬂ?anﬂ%?kgv'eﬁﬁn' GTRascOHANRaeS cﬁﬂﬁ'ct;@d%ﬁ 'B?%ﬂn@bﬁ&é“? are
collected here. These definitions should be read in Iight of the remai nder

of the di scl osyr&aRfdicy. This invention also describes a method of reducing mortality

associated with cardiovascular disease in a black patient compﬁsing administering to
the black patient a therapeutically effective amount of nebivolol or its
pharmaceutically salt and at least one other cardiovascular agent. This invention also
relates to a method of improving NO release in a black patient in need thereof by
administering to the black patient a therapeutically safe and effective amount of
nebivolol or a pharmaceutically acceptable salt thereof and at least one other
cardiovascular agent, sufficient to improve NO release. This invention further
describes a method for improving exercise tolerance or for improving the quality of
life in a black patient in need thereof, comprising administering to the black patient a
therapeutically effective amount of nebivolol or a pharmaceutically salt thereof, and at

least one cardiovascular agent.

[0012] These embodiments of the present invention, other embodiments, and their
features and characteristics, will be apparent from the description, drawings and

claims that follow.



understood as by a person of skill in the art. Unless defined otherw se, al
technical and scientific terns used herein have the sane neani ng as

comonl y understood by a person of ordinary skill in the art. 7_ [0018] The
articles "a" and "an" are USﬁgr,h einto r%‘g to one or to nore than one
(i.e., to at |east one) of tH™ op of ¢ @i"@t‘,’f”gﬁf the article. By way of

exanple, "an elenent"” neans one el enent or nore than one elenent. [0019]

"About th timg 1 hat withi t. thiyty.mnut f
adrini st or NG one CURBBA AP R RBrHOR of DO Hepatont ABoR #ENahdmosc o
d i s/ dm _ni st d.to th ient, " t th tjme" al
[ ne) udes. oi mut (SHEBRE calARe SEvnie ReAFGE R HESBEHGINRREd ODRBIeHHE Dy ace

"angi otensin converting enzyne inhibitor" or "ACE inhibitor" as used herein
refers to a conisbivelel {d-i nhi bits any enzynme from converting angiotensin
to any other form [0021] The phrase "angiotensin Il receptor antagonist" or
"ARB" refers to a conpound that binds to a receptor site on angiotensin ||
but does ni0ldlause drigureghipgpictslasgmpatisopefithgducreass mINO mleaseEemBackpndr | i gand
is present. [0022] The term "antagonist” is art-recognized and refers to a
conpound t hat bWhitsdémor emdotletigzells after thrpnib tieatchentswittommigrilatdfoowrdybyi ol ogi cal
change unl ess another receptor ligand is present. [0023] The term

" bi oavai | abl e" treatradrit with @elgnoleldpm)d refers to a form of the subject
invention that allows for it, or a portion of the anpbunt adm nistered, to be

absorbed by, incorporated to, or otherw se physiologically available to a
subj ect or [goas]) ent Mgm%%piictscbm?a@ammmélesbeﬂoﬁpﬁlﬁkkaxﬁl\aﬁkéddxﬁfers to a
person of African descent or an African-Anmerican person but is

endothelial cells after chronic treatment with enalapril followed by treatment with

nebivplol (1uM).

[0016] Figure 4 depicts a comparison of the increase in NO release from Black and
White donor endothelial cells after chronic treatment with enalapril followed by

treatment with nebivolol (1pM).

Detailed Description of the Invention

Definitions

[0017] For conveni;nce, 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 otherwise, all technical
and scientific terms used herein have the same meaning as commonly understood by a

person of ordinary skill in the art.



not necessarily limted to those of African origin (e.g., Carribean). -8
[ 0025] "Therapeutically effective anmount” refers to the anount of the
conmpound and/or conposition that is effective to achieve its intended

pur pose. ] The_phrase . gardjoyascul ar a nt" or "cardi ovascul ar drug’
refers to[[(goqé er ape *E“CEM%& Jd“’t ﬁrﬁtus‘?@eﬁeé’g?"lﬂeefEPronFr"éta‘l‘F‘ﬂrﬁ%%r“%‘Pevent|ng

a cardi ovascul ar di sease. Non- limtin npl es of suitable cardi ovascul ar
agents i ncl udeligeto atleashone) pEthe grmmagea @ ePF qflthe(%W%rBY Way ehexgmple, “an
inhibitors), ARB' s (angl otensin Il receptor antagonists), adrenergic

bl ockers, adr eplemgnt? megasingelsmentermase thar oprelementorocyt o,  anti angi nal
agents, antiarrhythmcs, antiplatelet agents, anticoagul ants,

ant i hyperten5| ves, anti | | penric agents, anti di abet | cs, antili nf | armat ory
agents, cd0WPLim ¢ h'hout the samkime’ mezEy that withinabait thirtomicutesiof hdministriog di r ect
t hr onbi n inhibitors, diuretics, endothelin receptor antagonists, HVG Co-A
reduct ase i nhi bﬁdmpuhm@nbbiadbbtoﬁgpaﬁmt, threanthenm a(':tmeicbinpa[mi(s)‘iséeﬂe)di | at or s,
vasopressors, ACE crosslink breakers (advanced glycosyl ation end-product
crosslink breakd&hinistesédth tieSpatibigetboutthe sa@eihiSRlsobncliades Sikflltancdtsl AGE
formati on inhibitors (advanced gl ycosyl ati on end-product formation

i nhibitors, sughni@fuRidiPEeRt QdpouBd conbi nations thereof. [0027]

Car di ovascul ar di sease or disorder refers to any cardi ovascul ar di sease or
di sorder known in the art, including, but not limted to, wherein the

cardi ovasgag2e] di SERSShrdse “ﬁ@&&sﬁ&oﬁ&&ﬁﬂééﬁﬁW% it b “ACE Bhibkore AN 0Est i ve

heart failure, hypertension, = pul nbnary hypertension, nyocardial and .
cerebral infarg éea%eém@febseﬁw%slnﬁsﬁa'tﬁmmh%aw Sifdm LN QRRESI 5. i scheri ¢
heart di sease, post-angioplasty restenosis coronary artery diseases, renal
failure, stable nst b ariant (Prinznmetal) angina, cardiac edema,

e and
renal insuffi ci‘%#?}‘%SWS er%%ema hepati c edema, stroke, transient
i schem ¢ attacks, cerebrovascul ar accidents, restenosis, controlling bl ood

[0021] 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.

[0022] The term “antagonist” is art-recognized and refers to a compound that binds to
a receptor site, but does not cause a physiological change unless another receptor

ligand is present.

[0023] 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.

[0024] "Black" refers to a person of African descent or an African-American person but is

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



pressure in hypertension, platelet adhesion, platelet aggregation, snooth
muscle cell -9 proliferation, pul nobnary edema, and vascul ar conplications
associated with the use of nedical devices. [0028] The term "conbi nation”
refers to or re different .active_ agents. . which adm ni stered at
roughl y ab@@?slt he%ﬁgeqt1°ﬁﬁy ?&%PV%%W er,g{%{/aﬁ%ﬂ’@ ap}?gntac?{tﬁq/%mgﬁgwf%n%lo& ein a
si ngl e pharnmaceuti cal, r'%epar ti_oné} Ofl, at, di ffcf?rent tinmes (for exanple, one
agent is admi ni°SmBPYERT thatinefiectiks o achisys ityintended PYIGSS) . [0029] The ternms

"drug," "pharmaceutically active agent,"” "bioactive agent,” "therapeutic

agent," and "actiyve agent" y be used interchangeahly and refer to a

subst ance, [082f)h QGQﬁ@ﬁ%Eﬁaﬂg‘?va%ﬁ“ﬁéﬁg 8t a’é@l‘ﬁﬁ’?@%ﬁ“ tr#% toa %@&E‘ﬂﬁ“&bl e
beneficial physiological effect on the body, such as a therapeutic effect
in treatnent ofcompennsldhads usgful fiirdigptinsror preventing @rppydiioveequlag dispasenNedf ect i ve
anount. Further, when these terns are wused, or when a particular active
agent is speci flintitihg gxamgastoif fuitatlelsgrdivassuler agents anpdrde ACE inhitgtorsnder st ood t hat
such recitation is intended to include the active agent per se, as well as

phar maceut i cal |(yngisterspi B boreverting@nrymeninhivitars) ARBaC(ahyiotedsin iTradeptoes t her eof ,
or conpounds significantly related thereto, including without limtation,

sal ts, phar maceutabertts)y adernepft Blotleers adrbfergiblagonisle S genty Ephedshrom6d oy,
net abolites, isoners, fragnents, anal ogs, solvates hydrates, radioisotopes,

etc. [0030] ThenRlaaPagetis! SftibtNRATE WatiplatelePiRAR, dnficédy@lan@ount of a
substance that produces some desired | ocal or system C effect at a

e A AR LRy ol e

anount of such substance _ e nthe's sease
he di sease. conMTELONE e CREAL RS ST Arieibiar Sfec e pes “Whi cn can
readily be det %ﬁur}lt?cg,denagmgh[}lereggpt&ragtiag(?nrig{s, ?—ﬁ/II(l} ICoi-,E rédrlllgtasaeriglhibitors, inotropic

agents, renin 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), and combinations thereof.

[0027] 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, post-angioplasty restenosis,
coronary artery diseases, renal failure, stable, unstable and variant (Prinzmetal)
angina, cardiac edema, renal insufficiency, nephrotic edema, hepatic edema, stroke,
transient ischemic attacks, cerebrovascular accidents, restenosis, controlling blood

pressure in hypertension, platelet adhesion, platelet aggregation, smooth muscle cell



-10 [0031] "Endothelial dysfunction” refers to the inpaired ability of in
any physiol ogical 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, invasive techni ques such as, for .ex , _coronary
artery eact i vitgpgton BBRHS AR Ap P Hor RlRe@ns focifiREVR fis vSE5 D
noni nvasi ve techn, S, such as, for exanple, blood flow neasurenents,

br achi al arter9néh%wﬁ%mﬁﬁtion usi ng cuff occlusion of the arm above or
bel ow t he el bow, brachial artery ultrasonography, inmaging techniques,

measurenment _of circul ating bionmarkers, such as, asymretric dimethylarginine
(ADMA) , arl8038le | i iBe tepa, Combination; esferiodwa o6 moFR differentagtvr agsnts hidhe pendent
flownmediated dilation will be |lower in patients diagnosed with an

endot hel i al dy¢taadminiggred pbwgghly Feaut fiesame time (lgberraiple Whatetths activs agsats

synt hase" or "eNOS" refers to enzynes that produce nitric oxide. [0033] The
phrase "nebi volasd inesingtegibainmetuticel pemarationporcad diffewsint fimes (farrepample,ape nebi vol ol
and the two are used interchangeably. Nebivolol is a mxture of d and |

i somers of agent is administered to the subject before the other).

a, a' -[ 1 mnobi snet hyl ene] bi s[ 6-fl uoro- 3, 4-di hydro- 2H| - benzopyr an- 2-

nmet hanol]. The conposition may include at | east one other cardi ovascul ar

agent or go029]east Uhetephardiagetihatadcbticalty audive biedt,t Bbibdctive Sfeniyot h. [ 0034]
The term "pharmaceutically acceptable salts” is art-recognized and refers to

the rel atively “dRppbdie dgent"AAA SRMiVE agtRe? RAyIRNVsEd RfckchaRgdblylafdretdltd 8 Of
conpounds, including, tor exanple, those contained in conpositions of the

present invent 'sf?&(tjan%&fqg’é:] as hitGethRA1Por Bﬁ{dr@_%@ﬁiﬂeﬁ,%itia@& @%ﬁf%ie%eﬁéfc?&ler "is

art-recogni zed and refers to a pharfraceutically-acceptable materia
conposi tion or \yﬁﬁ{?&lgéigal offtct %nﬁ?e Hd 'sq&l eﬂs a ?rafem‘ié gfrféc't gll @Jatmgilt lof'aec%ease
exci pi ent, solvent or encapsulating material,” 1nvolved 1h carrying -11
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.

[0030] The phrase “effective amount” refers to that amount of a substance that
produces some desired local or systemic effect at a reasonable benefit/risk ratio
applicable to any treatment. The effective amount of such substance will vary
depending upon the subject and disease condition being treated, the weight and age of
the subject, the severity of the disease condition, the manner of administration and the

like, which can readily be determined by one of ordinary skill in the art.
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or transporting any subject conposition or conponent thereof from one organ,
or portion of the body, to another organ, or portion of the body. Each
carrier nmust be acceptable in the sense of bei ng corrpati bl e vvith t he

subj ect co ition, ongnt S not , | ous to atient.
Sone ex anp@:gﬁ of mat EP‘?"QF@“‘WS ref%’é?‘\/tge ngaﬂfﬁ E’e‘lft“i‘?:%ﬂ 518 gtk abl e
exci pients include: (1) sugars, such as | actose gl ucose and sucrose; (2)
starches, such P&@eﬁ%ﬁcgﬂ%@@ﬁb&% %M%IM%WUWG)WWPPMPW@COX@ﬁd its
derivatives, such as sodi um carboxynethyl cellulose, ethyl cellulose and
cel | ul ose acet aegardless pf pavapl d¢ ey bersyaluatad b sugtsas, for Example invgsiveiterhniques,) t al c:
(8) excipients, such as cocoa butter and suppository waxes; (9) oils, such
as peanut oil, sucodst fonsxapleicbronsyhftéryweactiviy tp asatglelmaline iof methh(clmﬁne;hhd con
oil and soybean oil; (10) glycols, such as propylene glycol; (11) polyols,
such as gl ycer ithe likepotbyt idininvasvenesimiquesy suthps) fyeddayiphnblogd flowl ; (12) esters,
such as ethyl oleate and ethyl |aurate; (13) agar; (14) buffering agents,

such as magnes inakiaem brRhiANaHeRy FE% QilitoR SIS ¥hfi Bcclision of the Amibevest! d; (16)
pyrogen-free water; (17) isotonic saline; (18) N fluids, including but not

I ted to Ri i
B A s e o e
-t oxi nt t
10036]  pat | entr o é%?ﬁﬁa%‘?ﬁv&@ a‘ﬁéﬁﬂr%’%dﬂﬁ&ﬁﬂﬂ : '@M‘\Méﬁ%??
b, 16 i S S ST A B 15,
d the h t t tl { d/ t
ATy - AT R TR Y T AR L S
shortness of breath. -12 [0038] The term "prophylactic" or "therapeutic"

treatnment is art-re(_:ncignl zed and refers to
[0032] € phrase “endothelial mtnc ox1de synthase” or “eNOS” refers to enzymes

that produce nitric oxide.

[0033] The phrase “nebivolol composition” refers to a composition comprising
nebivolol and the two are used interchangeably. Nebivolol is a mixture of d and /
isomers of o,0’-[iminobismethylene]bis[6-fluoro-3,4-dihydro-2H-1-benzopyran-2-
methanol]. The composition may include at least one other cardiovascular agent or at

least one pharmaceutically acceptable carrier or both.

[0034] The term “pharmaceutically acceptable salts” is art-recognized and refers to
the relatively non-toxic, inorganic and organic acid addition salts of compounds,

including, for example, those contained in compositions of the present invention.

[0035] The term “pharmaceutically acceptable carrier” is art-recognized and refers to
a pharmaceutically-acceptable material, composition or vehicle, such as a liquid or

solid filler, diluent, excipient, solvent or encapsulating material, involved in carrying
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adm nistration to the host of one or nore of the subject conpositions. If it
is admnistered prior to clinical nmanifestation of the unwanted condition
(e.g., disease or other unwanted state of the host aninmal) then the
treatment is pro rotects thei host fﬁl)gai nst devel opi ng

hylactic, i.e., it
t he unwant ed cSﬁﬁF%ls%ﬁ‘?gﬁWeF‘ébég"tf’?m%% ORfioL tmpRegent fhreqt oM ereLLgan Oty of ¢ he
unwant ed conditi on, }gg treatnent is therap_euth%i e. Et is intended to
di mi ni sh, anel PEFIeReE te bady: fe another qEga,ar BeTHAR of MG kPdYe FEach AR 8ISt Be i de
effects therefrom. [0039] The term"structure-actjvity relationship" or
"(SAIL)" is artceepiablgin thegensp @f being eampatible tith thaespbiept camipesition andritsng t he
nol ecul ar structure of a drug or other conpound alters its interaction with
a receptor, enzymponentsehénet igjurichsdo thetpatienttSemgekamplagiof hatetidlkwhich 6G%#0] |t
wi |l be understood that "substitution” or "substituted with" includes the
inplicit provi seve baghaptiabutivallg hecepthble Bxdigientfinaluda (thosngars wuthasiaotesef t ed
val ence of the substituted atom and the substituent, and that the

substitution r@hisbdeSant Buclose! @ htBrch€DHRAUEbm Staith and\Potald sBA@S (3)eéllulose, _
spont aneousl y undergo transformation such as by rearrangenent, cyclization,

el i mi nati on, Oﬁn@{@?‘éﬁvﬁﬁv‘éﬁ,ltéuaﬂas &Qﬁﬂ%&laébmﬁn&ﬁ el ifbdes bth e Alose ang @l SO

contenplated to include a perm ssi SubstituentS ol organi c conpounds.
In a broad asp ol S ; it . (6} &by ¢ and cyclic,
branched and u%g]?uell%stgEgﬁ%}g’c@r%ﬁ%ﬁ%%ﬁ%ﬁﬁlh@%&g’c@cgﬁq %M%ﬁ%}rffgﬂ ¢ and
nonaronati ¢ subst.i.t utent of organic conpounds. ||| ustrative substituents
"nctude. for exhpenS i Seofieferad SRR wmevolT Hil sialipeartol
substituents may be qne or_ nore,and the sanme or different for, ropriate
organi ¢ corrpoﬁﬁ .Seq%cﬂ?l’ saffloypre ol sspampe il Oﬁmﬁf?%r?}l apg o S‘E‘bﬁ’lbz{)‘gms such as
nitrogen may -13 have hydrogen substituents and/or any perm ssible
substituents Ogly@glg,aqqph;aﬂgpmgﬂw(ggfcol; (11) polyols, such as glycerin, sorbitol, mannitol

and polyethylene glycol; (12) esters, such as ethyl oleate and ethy] 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 solution, 5% dextrose in water, and half normal saline;
(19) ethyl alcohol; (20) phosphate buffer solutions; and (21) other non-toxic

compatible substances employed in pharmaceutical formulations.

[0036] "Patient” refers to animals, preferably mammals, most preferably humans, and

includes males and females.

[0037] "Quality of life" refers to one or more of a person’s ability to walk, climb
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 problems or shortness

of breath.
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described herein which satisfy the val ences of the heteroatons. This
I nvention is:not  intended to be [imted in any nmanner by the perm ssible
substituents of organic conpounds. [0042) The term "synthetic" is

20t 1 €000 AR 10 e ShE RGP HOBELIE Meablbnl ok oo R ot €17V L ©

synt hesi s. phrase erapeutic effec -recognized and

refers to a local.or .systemc effect in I mal.s articul arl.y. mnmal s, and
nore particul aF‘?‘?“‘W&Ffﬁ fo ﬂgegi?gecg’oﬂfloﬁm%a??ﬁgg@%%ic?@w%’/n%t f‘tj\}éssubst ance.
The termthus ans any substanc L%%endqg. or use in the diagnosis, cure,
mtigation, tré e%vn%m B e YR unvEnted CORHEORAT B iSERE N of
desirabl e physical or nental devel opment and/or conditions in an aninmal or
human. The phr ather myaated sttr ofdhg hogt animad ) thew the fgpfment is prophlaeticate., ithrount  of
such a substance that produces sone desired | ocal or systemc effect at a
reasonabl e bengfotactsrtheskost against dgvploping Bieamwantadhgonditvams whereas iff4dministered
therapeutically effective anmount of such substance will vary dependi ng upon
t he subj ect andftetinsmifsdationrod itieivnwantbéconditiongthe eehtmetds thetagéiticging, iage of t he
subj ect, the severity of the disease condition, the manner of

admi ni st rat i onjrghded fedilidish, améliogdte enainatché sxifhgdawentsd oditioy opsige of
ordinary skill in the art. [0044] The term"treating" is art recognized and
refers to curi Bedsth¥Ribmps aneliorating at |east one synptom of any
condition or disease. Nebivolol [0045] Nebivolol is a (3-receptor bl ocking
drug that is a mxture of d- and |- enantioners, of which d-nebivolol 1s a

rc1)i Igh: yFse|[mbj ve RITREERR EQucR-REH Rlationshi® oPH(SAR)” & drt-febognitlelihifa NH CHz- SH

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.

[0040] It will be understood that “substitution” or “substituted with” includes the
implicit proviso that such substitution is in accordance with permitted valence of the
substituted atom and the substituent, and that the substitution results in a stable
compound, e.g., which does not spontaneously undergo transformation such as by

rearrangement, cyclization, elimination, or other reaction.

[0041] The term “substituted” is also contemplated to include all permissible
substituents of organic compounds. In a broad aspect, the permissible substituents
include acyclic and cyclic, branched'and unbranched, carbocyclic and heterocyclic,
aromatic and nonaromatic substituents of organic compounds. Illustrative
substituents include, for exmﬁple, 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
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d-nebivolol OHOHFI ORS CHZ-NH CHZ-SH O F 1-nebivolol [0046] In
addition to its R receptor blocking properties, nebivolol has been shown to
cause endot hel i um dependent vasodil ation in both nornot ensi ve and

Supont g, Nc AR 15EBen Bt ont UM S Bl rmedfl "anc
™. Greula ﬁﬁﬁrﬁ%'ﬁ%awéf%s@l s ero%g@e/e 5%1@9%959% ers BC,

Bronsaer R, van enskerk J br| nk, van Breda E, Renenman RS,
van Der Zee R I @?i@lb&t }“BF?%Z’G)@EY; @WM%W‘SB stitygnis GEofEafiCChen, GA

- Ford. Br. J. Clln. Pharmac. 1994; 38:199-204. In experinental nodels,

nebi vol ol has cHeRMNgenpnstrated to stinulate NO rel ease through
R2-adrenergi c receptor-nedi ated NO production and/or ATP efflux with
consequent stinul ation of P2Y—gur| noceptor- nedi ated NO rel ease. Broeders
MA, Doeved®M3E PA, Bedren s Brip arbsrsperized aad refers fosprpdyctiop b aslitee k W
Egbri nk MG van Breda E, Renerman RS, van Der Zee R, Circulation, 2000;

102: 677- 684; Keheimical/gkénz&maﬁbsymﬂmdis. LW Szczepanska- Konkel M Jankowski M
Martyniec L, Angielski S, Malinski T., Crculation, 2003; 107:2747- 2752. It
has al so been reported that nebivolol inhibits NO synthase uncoupling and
produces QBEN c dfie plxasd dtherapéuitieetlsct” isartimengnided Setrafers tba l@al rer A, Bal dus
S, -15 Celze M August M Wendt M Walter U, Geiger C, Agrawal R, Kl eschyov
AL, Meinertz Systehfioefisot M dnfislh, prticuldily Mamankl Aidafios partivtlaitpbahas and

Vascul ar Bi ol ogy. 2003;23:615-621; Troost R, Schwedhel mE, Rojczyk S,
Tsi kas D, Frol pfiled 6y a pfithidotdgically active substance. The term thus means any substance
intended for use in the diagnosis, cure, mitigation, treatment or prevention of disease
or in the enhancement of desirable physical or mental development and/or conditions
in an animal or human. The phrase “therapeutically-effective amount” means that
amount of such a substance that produces some desired local or systemic effect ata
reasonable benefit/risk ratio applicable to any treatment. The therapeutically effective
amount of such substance will vary depending upon the subject and disease condition
being treated, the weight and age of the subject, the severity of the disease condition,

the manner of administration and the like, which can readily be determined by one of

ordinary skill in the art.

[0044] The term “treating” is art-recognized and refers to curing as well as

ameliorating at least one symptom of any condition or disease.

Nebivolol

[0045] Nebivolol is a B-receptor blocking drug that is a mixture of d- and /-

enantiomers, of which d-nebivolol is a highly selective B;-receptor antagonist.
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Journal of Cinical Pharmacol ogy, 2000;50:377-379. Conpositions Conprising
Nebi vol ol [00471 In part, the present invention features conpositions
conpri sing nebivolol and at | east one other active agent, wherein the at

| east one other active agent is cardlovascq5 r agent The anmount of each
cardi ovascul ar agent present j vary depending on a
nunber of vari abl es such 3 émgﬁﬁhﬁﬁu- Eﬂa, ealth related issues
In general, the dosage of ardlovascular ageqt b I generally be in

the range of about 0.0f ng to about 10 g per kg body melght specifically
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 I1M8néebivopdr kg. | n anot her enbodi nent, the
anount of nebivolol in the conpositions of the present invention may be
anywhere from about 0.125 ny tog bout 40 . 4 one exanpl e, when the other
cardi ovascul ar agent is an r, angunt of the ACE inhibitor
may be anywhere fromO0.5 ASE(%ggh @8 éﬁ} §H e pt her cardi ovascul ar
agent is an ARB, the a f JARB may be anywier ¢ Qm about 1 ng to about
1200 ny. The ampunt of Fthe otWer cardiovascul ar agent Will depend in part
on the particular cardi ovascul ar agent used. [0048] In addition to ACE

i nhibitors and ARBs, additional cardisbdstll ar agents include, but are not
limted to adrenergi c bl ockers, adrenergic agoni sts, agents for
pheochronocytonme, antiangi nal agents, antiarrhythmcs, antiplatelet agents,
anti coaguljagdes, ant ifudagioneH i B@&epﬁ%lbéﬂxﬂ%&fbﬁerﬁ&&ﬁ%%olcﬁ'ﬂhé BHeA BRIviS

anti i nfl amat ory agent s, cal ci um channel | ockers, CETP inhibitors, COX-2

i nhi bi tor s, di GGk oh R epdohi\al Rihcin b ARG Rive SRR it eCEPt OF

anaagpnlsts . se inhrbrtors I notropr c agen rengln g
o on B ol SR CER AR BRI T B B Bt 2

LV, Wooding SJ, Ritter M., Journal of Pharmacology and Experimental

Therapeutics. 1995;274:1067-1071; Tzemos N, Lim PO, MacDonald TM.,
Circulation, 2001;104:511-514; Broeders MA, Doevendans PA, Bekkers BC,
Bronsaer R, van Gorsel E, Heemskerk JW, Egbrink MG, van Breda E, Reneman RS,
van Der Zee R., Circulation 2000;102:677-684. Bowman, A.J., CPL-H Chen, GA
Ford. Br. J. Clin. Pharmac. 1994; 38:199-204. In experimental models, nebivolol has
been demonstrated to stimulate NO release through f;-adrenergic receptor-mediated
NO production and/or ATP efflux with consequent stimulation of P2Y-purinoceptor-
mediated NO release. Broeders MA, Doevendans PA, Bekkers BC, Bronsaer R, van .
Gorsel E, Heemskerk JW, Egbrink MG, van Breda E, Reneman RS, van Der Zee R.,
Circulation, 2000;102:677-684; Kalinowski L, Dobrucki LW, Szczepanska-Konkel
M, Jankowski M, Martyniec L, Angielski S, Malinski T., Circulation, 2003;107:2747-
2752. It has also been reported that nebivolol inhibits NO synthase uncoupling anci

produces systemic antioxidant effects, Mollnau H, Schulz E, Daiber A, Baldus S,
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6, 458, 819), and ACE formation inhibitors (advanced gl ycosyl ati on end- product
formation i nhibitors, such as pinagedine). Cardiovascular agents falling
wi thin these general categories are exenplified by the foll ow ng:

oSy s (SRS GRS AP E) A AT Rl PACE Vo
[

bi ﬁd?ﬁg”?ﬁ”aﬁgﬁ' ity Ty Thpmp oL o AHARes sty %pm%@s%}%'fzﬁ FulanBialegy

Angl otensin | and angjotensin |l aregﬁ%nt hesized b

reni n- angi oten@pﬁ)ﬁ% Fngdl; Tnaost %ﬁﬁb‘ﬁ @Ei%@%&ﬁ’imﬁﬁ]@ﬁgg r}aﬂé’ﬂtﬁhe

enzynme renin acts on angi ot ensi noge a pseudogl obulin in blood plasma, to
produce the ddeupel/i(deicahBharacedosy. 3000,&@@76133549 nl is converted by

angi otensin converting enzyme (ACE) to angiotensin Il (angiotensin-[1-8]

oct apepti mnpoﬁlﬁendgéﬁﬁsiﬂﬂmomcti ve pressor substance which has been
inplicated as a causative agent 1 n several fornms of hypertension in various
manmal i an speci es e.g., humans. [0050] Angiotensin Il receptor antagonists
(ARB's) ar(godrg! | Knpyphr i@ prddentdi@ntideRitnds cRFTRRIOAS SorfiHtindRbiNE1BE drde
conpounds. Mbst angiotensin Il receptor antagonists are slightly nodified

congeners in V"Qfl%&tﬁﬂé)&hélagﬁfr‘etdﬁ tt%hérénﬁi]ta?mdﬁtoﬁgoﬁ%r%ﬁﬁ@!a%%l pRBNt of

phenyl al ani ne in position sonme ot am no acl Ity can be

enhanced by of g Rl AFEIERU A LARLS! gexxh%g e e

Exanpl es of anglo en5|n ece tor an a onls I nclu peptirdrc conpounds
(e.g., saralasin_an el at ed a bst tu‘}ﬁ éﬂhdazole one (U S
Pat. No. -17 SOBR¥IY ﬁ}“ay "W a"Eét 778E0 15 REP

2- N- but yl -4-chl oro 1 hl.or obenzi |l e) i dazol e-5-aceti¢c acid (see Long et
alL, J. )Iéh ar mac &end CERRC 1% tg,xelateggm) In g)fnqr ﬁgglg%ge of the cardlcovascular z(igents g

4,5,6, 7-tetrahydro-1 Himdazo [4, 5-c]pyridine-6-carboxylic acid
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 emEodiment, the amount
of nebivolol in the compositions of the present invention may be anywhere from
about 0.125 mg to about 40 mg. In one example, 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.

[0048] 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, antiarthythmics, antiplatelet agents,
anticoagulants, antihypertensives, antilipemic agents, antidiabetics, antiinflammatory

agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin
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and anal og derivatives (U S. Pat. No. 4,816,463); N2-tetrazole
bet a- gl ucuronide analogs (U S. Pat. No. 5,085,992); substituted pyrroles,
pyrazol es, and tryazoles (U. S. Pat. No. 5,081, 127); phenol. and

L SRS i S A bnolf a0
d 684 bod i
PHTROCE o e Wl ol i A i

bi phenyl - rret hyI substjtuted im | es Jan. 20, 1988);
ES8891 (N- ror (S agly fa“(’nin a@a‘f‘%‘ifjﬁ(’fﬂﬂg&% 2 St"ilast 2gbrim sse USR| any |
(35, 45)-4-am no- 3 hydr oxy- 5-cycl o- hexapent anoyl - N-hexyl am de, Sankyo
Conpany, Ltd., 6#Sk$&); anslhR fornmkipn mbibgers Elvamcﬁéalygoqymgtepd-modwar boxy
phenyl) net hyI ] 1Him dazol e-5- yl[nethyl ane] - 2-t hi ophenepr opanoi ¢ aci d,
Smith Kline BedamatiorPinhibitarsesuch esipimageding).) Carliosascelanagemsfalig wiBIS fhesDuPont
Mer ck Pharmaceutical Conpany); Remkirin (RO42-5892, F. Hoffman LaRoche A
G ; A sub. 2 aggenesdl satepdaics are ebf(émpﬁiﬁddbylﬂm/ﬂ))llavﬁdg:certai n non- peptide

het erocycles (G D Searl e and Conmpany). Qther non- limting exanpl es of

ARB I I tan.

G her ARBs I8 ﬁzéé Sl BRANEL M) (rd e RLIAn L REBR Mol 0, %0 (70

of ordi nafﬁéév% hl n the art. [0052) "Angiotensin converting enzynme" (ACE)
ic

is an enz catal yzes the conversion of angiotensin | to angiotensin
H. ACE inhibitors include am no acids and derivatives thereof, peptides,

i ncl udi ng and tg ti.des and anti bodj f, I e ne in the
r eni n- angllgq“ghm n s@iﬁ?ﬁnﬁm’eﬂ‘i T 3Rgopi @?}P é}la{eycoarfpog\@% Wlflﬁ %5‘3 reduci ng
or elimnating the fornati pf pressor, substance angjotensin ]1. -18 ACE

i nhibitors hav®iBdsactutye OEEQF‘P?I?YCP‘{‘ a1 2ngigtensta Hreesptor #ityest i ve heart

failure, myocardial infarction and renal disease. Casses of conmpounds known
to be 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.

[0050] 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.

[0051] Examples of angiotensin II receptor antagonists include: peptidic compounds

(e.g., saralasin and related analogs); N-substituted imidazole-2-one (U.S. Pat. No.
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useful as ACE inhibitors include acyl nercapto and nercapt oal kanoyl prolines
such as captopril (U S. Pat. No. 4,105,776) and zofenopril (U S. Pat. No.
4,316,906), carboxyal kyl di peptides such as enalapril (U S. Pat. No.

4,374,829), |igsj il. (U.S Pat., No. 4,374, 829) inapril (U.S. Pat. No.
4. 344, 949) | rafrb%?%5’("B.g‘g.z"%ﬁa‘fe?a%‘i\ﬁe.nvaﬁv,egQ??“é%’@)zz?&abﬁg&f & %&‘&é?l (U S. Pat.
No. 4,508, 729), .carboxyal kyl .di peptide m mics u as ciJazapril (U S. Pat.
No. 4, 512,924)°hé9¥gb°ﬂéﬁ)féi‘€§¥¥qle'?@9%°aﬁ'gt@ee Pgﬁt,aj'ig, 2@)3,°°1-§ﬁ% & nyl al kanoy!
prolines such as fosin 4,337,201) and trandol april.

opril gU.S. Pat. No. ) .8 \
Ot her non. | i m 3476, BXAFIBEREA.56. Ackatygior Biidazs (4.5 eiridises-cabexsiiggcid | | i ¢ ed

to, alacepril, benazepril, captopril, ceronapril, cilazapril, delapril,
enal april, erendapalpg derivativssi(HSpPati Noj 4818468, IN2-tetrazotedysta-glucysenmidndopri | |
quinapril, ramopril, ramprilat, spirapril, tenocapril, trandolapril.

Adr ener gi ¢ Bl camelogs (1].8(PB]NANS1086,992)t subgtiteted pytralss, pfrazaless med tgyazoled @L&er s,
both a- and [3-adrenergic blockers, that may be used in the conpositions of
the present I rpgrNG. 8[08il g7y sienBiaind heRtbosilierdetivativersoh a¢ 1,Blimidsgdles (U ude,

but are not limted to, atenolol, acebutolol, alprenolol, befunolol,
bet axol ol , bunpd; . 31073 %86): BRlSo-fuse - RERbR king hl@l@fdé%@é .S. Pafl@@nol ol ,
| abet al ol , | evobunol ol , nepi ndol ol , nethypranol, netindol, netoprolol,

o)

nmet ri zor anol ol I | | 8¢, N, Lol L @kensi
sot al ol nadol OI%,O(&,‘%S Z’R’%ﬁef (et')%'{)? 'g’h‘g%tblﬁ‘? 4?;? %’l??gl’ ?‘l‘tﬁ’ﬁ’g{r"gﬁ% o] Blgrll-{a &1 ol |

trimepranol, yohkiphi ﬁ§14h%)8(3%6§ %n&ém%gi%@@lg Ic%né%ounds %uch as PiPP?_rfé![fnethyl

di met hyl et hyl ) -"aim no- foxypropo ecar boni

1- but yl am no- 3- 5:di.ghl h = 2- <d | am no- 3- (4-(2-
oyl opr opyl metHBRPUBHPRRERER (58 EO XS o 2 30 g R o T "o
-(7-nmethylind -19.4-yl -2-b |, ) .

2§ ( :ff - bﬁt 'yraarf?l%h@impétﬁ%yﬁwbtbﬁfﬁw}& (iazollbralspyl B3, 45hAamiNg-8i azol e,

7- (2- hydroxy-3-t-butyl am npropoxy) pht hal i de. The above-identified
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 (RO42-5892, 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.

[0052] “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 I
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conpounds can be used as isomeric m xtures, or in their respective

| evorotating or dextrorotating form Adrenergic Agonists [00541
Non-limting exanples of adrenergic agonists, both a- and [3-adrenergic
agoni sts, that .be.used in the conpositions, of the presenf invention

i ncl ude adr af iw “?@H éﬁ’&%ﬂ%en“ﬁ?‘ﬁ‘ﬂ‘%@?aﬁytto%‘?‘#h@ﬁpﬁ?sh » CONSPSIV OFATH ne,

bitol terol, budral azi ne, carbuterol cl enbut er ol cIonldlne cl or prenal i ne,
cl oni di ne, cycmb%tl%)mcwé 1 infaretiqmennd rval ditepssn{Clisges of epmpauads ljowa to be

di oxet hedri ne, ivefrin, dopexam ne, ephedrine, epinephrine, etafedrine,
et hyhi or epi nephl%fg]eas ACh ithiyitors insladeoacslzsiapte and meraaptoaikanioyl gnqhmlmizas

guanf aci ne, hexoprenal i ne, hydroxyanphetam ne, ibopam ne, indanazoline,

i soet harine, i &aptapﬂﬂe(ﬁt&a@et. NoshpdHT ) mtdﬁofennmﬂdUeS.cPht. Nmeﬁ,hbﬁ;mﬁ),m ne,

met aprot erenol, nmetaram nol, netizoline, methoxam ne, nethyl hexaneam ne,
met hoxyphenani rerboxyatiod dipeptidesewbhfas Bhdlapriti@X S, BatliNw 4,374,8D8)7 idihopeil (U.S.

nor epi nephrine norfenefrine, octodrine, octopanvne, oxyfedrine,

oxynet azol i ne, pah®dyh8Pd829)Equithpel QLS. Faf, Nde4 3M1949))|rﬁihﬁﬁﬂm|saP3tW¢o.

hydr ochl ori de, phenyl pr opyl met hyl am ne, pho edri ne, p| rbuterol prenalterol,

procaterol , prqwebagofgﬁaﬁsa?ggpgrﬁw@b | No. 438496F A6 gianc?mlf@% OhfhRl

rllrrenldlne rimter ri ne, sal metefol. solter ul ne,

t al i pexol e, ter | i 0 I

tret gqui nol , tuama%é’hl%f) @}éﬁﬁ%u%gr d?ﬁof‘%‘/rrazo%pgi &?§ ﬁaﬁ?”wﬁmlbgn& erol,
| onet azol i ne, . an tures thereo 0055

f%cl ude f)ut ! ar é’hﬂ@g nﬁaﬁi W?}m(‘?ﬁﬂﬁg?ﬁgiaf)@a@%spathﬁ J]ij?ﬂml [agenlt s

Lg?gg% e! ncl ude ﬁ%&o gpr Ei 8t?1gr rlloln[Tllmtn%gg g}%m%Ws og AE) 1nh1 1%c§¥£n% udé b%Warg(rjlloP 'ne

limited to, alacepril, benazepril, captopril, ceronapril, cilazapril, delapril, enalapril,

enalaprilat, fosinopril, imidapril, lisinopril, perindopril, quinapril, ramipril, ramiprilat,

spirapril, temocapril, trandolapril.

Adrenergic Blockers

[0053] Non-limiting examples of adrenergic blockers, both o~ and B-adrenergic
blockers, that may be used in the compositions of the present invention include Beta-
adrenergic receptor blockers include, but are not limited to, atenolol, acebutolol,
alprenolol, befunolol, betaxolol, bunitrolol, carteolol, celiprolol, hedroxalol,
iﬁdenolol, labetalol, levobunolol, mepindolol, methypranol, metindol, metoprolol,
metrizoranolol, oxprenolol, pindolol, propranolol, practolol, sotalolnadolol, tiprenolol,
tolamolol, timolol, bupranolol, penbutolol, trimepranol, yohimbine, 2-(3~(1,1-
dimethylethyl)-amino-2-hydroxypropoxy)-3-pyridenecarbonitrilHCI, 1-butylamino-3-
(2,5-dichlorophenoxy)-2-propanol, 1-isopropylamino-3-(4-(2-

cyclopropylmethoxyethyl)phenoxy)-2-propanol, 3-isopropylamino-1-(7-methylindan-
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bet axol ol hydrochl ori de, bevantol ol hydrochl oride, butoprozine
hydr ochl orizde, carvedil ol, cinepazet nal eate, netoprol ol succinate,
nol si dom ne, nonatepil mal eat e, nitrates (including but not limted to

glyceryl tr|n|t

i sosor bi de- 5- '&%ruéanf’g 2T(%’I\%1% -2-h¥35‘t91ry HIOPI’@J@ %ﬁ%"ﬂp%‘%ﬁdl I
(lcorel)), prlm ranol azi ne hl oride, tosifen, verapanil

hydr ochl or i de) fhie IP%ﬁOI“-hy %‘I}I‘V@§x¥ éﬁ%‘?ﬁy ?PIPI?‘FFVIHhHB 1@(%‘6?‘&"36 entified
antiarrhythmcs that may be used in the conpositjons of the present

i nvention i ncl aEpedpeandredised ardeqmearisineistures s i e assPeciivrdavorating Ppr enol ol |,
am odar one, anoproxan, aprindine, aprotinolol, atenolol, azimlide,

bevant ol ol , bi dextoordtdéng formt yl i um t osyl at e, bucumol ol , butetolol, bunaftine,
bunitrol ol , bupranolol, butidrine hydrochloride, butobendi ne, capobenic
aci d, car&gg{epé,cAgg,{,§,§ol ol, cifenline, cloranolol, disopyram de,
dofetlllde encai nr de, esnDIoI fl ecai ni de, hydroquinidine, ibutilide,

i ndecai ni de, indenolol, ipratropium bromde, |idocaine, |orajmne,
| or cai ni d obent j J-"Hﬁ#{' ' X Nl aol ol ,
oxpr enol oI nbut oNaﬁ . pe %’@%‘h\ﬁgbf 11 glg%ﬁ%ﬁm e&ﬁggn%{ﬂ Fdl@hefr@?rrenol

practol ol , praJ mal.i.n ro e hydrochl o ronet hal .ol

br apaf enone, F%?I?%I%S‘I%%ayﬁweﬁd? &’ﬁ§°‘¥‘a‘8ﬁ9ﬂnﬁf’f] © PlEgeH FreTR indidey o
talinolol, ti I i sol o] ti nol o t Qcai ni de, pa Vi qUI d| I x_nbenol ol ,
and mi xtures t ASREBH adr ezaloma@bﬁteéﬂlﬂéepga%@em@e@éw Wigsiterol, budiplagingx anpl es
of antiplatelet agents that may be used in the conpositions of the present
i nvention i ncl gabutgrabsleabytewl. clonidiye; Flemaenaline, slosidienesislopeatamine; cl opi di ne.

Anti coagul ants [0059] Anti-coagul ant agents are agents which inhibit the
coagul ati on paidbmepgming, detomidine, dimetofrine, dioxethedrine, dipivefrin, dopexamine,

ephedrine, epinephrine, etafedrine, ethylnorepinephrine, fenoterol, fenoxazoline,
formotetol, guanabenz, guanfacine, hexoprenaline, hydroxyamphetamine, ibopamine,
indanazoline, isoetharine, isometheptene, isoproterenol, mabuterol, mephentermine,

_ metaproterenol, metaraminol, metizoline, methoxamine, methylhexaneamine,
methoxyphenamine, midodrine, modafinil, moxonidine, naphazoline, norepinephrine
norfenefrine, octodrine, octopamine, oxyfedrine, oxymetazoline, phenylephrine
hydrochloride, phenylpropanolamine hydrochloride, phenylpropylmethylamine,
pholedrine, pirbuterol prenalterol, procaterol, propylhexedrine, protokylol,
pseudoephedrine, reproterol, rilmenidine, rimiterol, ritodrine, salmeterol, solterenol,
synephrine, talipexole, terbutaline, tetrahydrozoline, tiamenidine, tramazoline,
tretoquinol, tuaminoheptane, tulobuterol, tymazoline, tyramine, xamoterol,

xylometazoline, and mixtures thereof.

Agents for Pheochromocytoma

[0055] Include but are not limited to chemotherapeutics.
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i npacting negatively upon the production, deposition, cleavage and/or
activation of factors essential in the formation of a blood clot.
Non-limting exanples of anticoagulants (i.e. coagul ation-rel ated therapy)
t hat may Qe.used in %re conpositions of the present invention include

Aggr enox, f&b‘?’ﬂ”iaﬁ‘fgeﬂ icar, Anturane, Arixtra, Counmdin, Fragnmin, Heparin
Sodi um Lovenox, Mephyton, M radon, Persantine, Plavix, Pletal, Ticlid,
Trent al , arin. Qher. "anti-co | ant "..and/or. "fihrinolytic" agents

i ncl ude Pt@é i nogeﬁnilF‘gebﬂﬂtﬁ@rﬂo %@Pﬁ?’l@?&?ﬁ%ﬁgaﬁfa‘ @Rgﬂeff’?ﬂ%ﬂ n,

ki ni nogens, Facto X1, M, plasnnogen proactivator, and ti ssue

pl asni nogen a&qWS{OiPX‘JW%grldeéieﬁ’%‘ﬁ?lflﬁ?yﬁzr%@l,%n&’gPE?Pﬁ’&g’é:hygﬂ‘w]%l%‘feat ed

Pl asm nogen- St rept oki nase Activator Conpl ex; Pro-U okinase; (Pro-UK); rTPA
(al tepl ase or <aeveflijels@nepazel aplnates metopolnt Biogingte) molsidogmingkmongenikingleaie;

Em nase; Streptase Anagrelide Hydrochloride; Bivalirudin; Dalteparin

Sodi um Danapanitrites (Bwliiding bubagtdiited to glychryldtinitraied6TN, HitroglycarmmNE-f at e;
Enoxaparin Sodium |fetroban; |fetroban Sodium Tinzaparin Sodium

retepl ase; TriBid))dwsabide\Sambmmitrate GIIMN; fsino) 430 Bjtrafe ardInicirdndil (Icorel)),
anti-coagul ant agents include, but are not limted to, Ancrod, -

Ant i coagul ant (inkid6lbE rdpelaking hipdrSeistidepRsifoWdrgRagiiyarichichiig)at e Phosphat e
Dextrose Adenine Solution; Anticoagulant Ctrate Phosphate Dextrose

Sol ution; Anticoagulant -22 Heparin Solution; Anticoagulant SodiumCitrate
Sol ution; Ardeparin Sodium Bivalirudin; Brom ndione; Dalteparin Sodium
Desi r udi ndntigirdythenies) : Heparin Cal cium Heparin Sodium Lyapol ate Sodi um
Naf anost at Mesyl at e; Phenprocounon; Tinzaparin Sodium [0061] Inhibitors of
pl atel et function are agents that inpair the ability of mature platelets to
per f or m t W57l nor neNondimibing kxegipdes| of antiaedythinies that miagibe usaskinglie f uncti on) .
Platelets are normally involved in a nunber of physiol ogical processes such
as compositions of the present invention include acebutolol, acecainide, adenosine,

ajmaline, alprenolol, amiodarone, amoproxan, aprindine, aprotinolol, atenolol,
azimilide, bevantolol, bidisomide, bretylium tosylate, bucumolol, butetolol, bunaftine,
bunitrolol, bupranolol, butidrine hydrochloride, butobendine, capobenic acid,
carazolol, carteolol, cifenline, cloranolol, disopyramide, dofetilide, encainide,
esmolol, flecainide, hydroquinidine, ibutilide, indecainide, indenolol, ipratropium
bromide, lidocaine, lorajmine, lorcainide, meobentine, mexiletine, moricizine,
nadoxolol, nifenaolol, oxprenolol, penbutolol, pentisomide, pilsicainide, pindolol,
pirmenol, practolol, prajmaline, procainamide hydrochloride, pronethalol,
propafenone, propranolol, pyrinoline, quinidine, sematilide, sotalol, talinolol, tilisolol,

timolol, tocainide, verapamil, viquidil, xibenolol, and mixtures thereof.
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adhesion, for exanple, to cellular and non-cellular entities, aggregation,
for exanple, for the purpose of formng a blood clot, and rel ease of
factors such as growh factors (e.g., platelet-derived growth factor
(PDGF)) and platel et granul ar conponents. One subcategory of platelet
function inhibitors are inhibitors of platelet aggregation which are
conpounds which reduce or halt the ability of platelets to associate

physi cal | ydntipldrdieridgessel ves or with other cellular and non-cell ul ar
conponents, thereby precluding the ability of a platelet to forma

t hrombus. [0062] Exanples of useful inhibitors of platelet function include
but are nd0038] m t edNof-lindtiggieamptes ofnmiglacddt dgents thatghayebe wBéd Makes exceedi ng
10 ng/day), anipam |, argatroban, aspirin, clopidogrel, cyclooxygenase

inhibitors sucfaoﬁgosﬁm%ﬁhe gbaént@f%huonlﬂmd% iddpie] dipsaRlaMOR, Adesimay)t heti ¢
conpound FR-12204 danaparoi d sodi um daZOXI ben hydrochl ori de, di adenosine

5',5"" -P1, P4- tgﬁ&gﬁ@ﬂgﬂgate (Ap4A) analogs, difibrotide, dilazep

di hydrochl oride, 1, and 1, 3-glyceryl dinitrate, dipyridanole, dopam ne and
3- et hoxye%/r am nf ef egatran sul fate, enoxaparin sodium gl ucagon,

gl ycopr ot éIc9488/975| a ant agoni sts such as Ro-43-8857 and L- 700, 462,

i fetroban, ifetroban sodium iloprost, Integrilin (eptifibatide),

i socar bacycl in nmeth ester, isosorbide- Z-W rate, itazi eI

ket anseri 1089 BM™ éahf?a;gu I pgenisiFET ARERtS I Hoﬂw#@t o soagylstion g

ni fedi pi ne, oxagrelate, PGE, platelet activating factor antagoni st s such as
| exi pafant, pr aspagtipg negatiyabGrpon thyproductiaw slepasition¢leryrgeandinrastivationefo Pr o
(i.e., abciximb), sulfinpyrazone, synthetic conmpounds BN 50727, BN 52021,
CV-4151, E-55 Imorﬁswﬁ'@l inGhé form#ipn7 9 bloo& Bibt. Mlimitmgzb@dmpmﬂ% 9,

OP- 41483, TRK- 100, TA-3090, TFC-612 and ZK-36374, 2,4,5,7-tetrathiaoctane,
2,4,5, 7- tetr anhicoagilane(ig, cdagilatidnectelated therdpy) that hayaliecnsad i the bengisitiohd ne,

pentoxifylline, thronboxane and t hromnmboxane synthetase inhibitors such as
pi cot am de and of the present invention include Aggrenox, Agrylin, Amicar, Anturane, Arixtra,
Coumadin, Fragmin, Heparin Sodium, Lovenox, Mephytoﬁ, Miradon, Persantine,
Plavix, Pletal, Ticlid, Trental, Warfarin. Other “anti-coagulant” and/or “fibrinolytic”
agents include Plasminogen (to plasmin via interactions of prekallikrein, kininogens,
Factors X1I, XIIla, plasminogen proactivator, and tissue plasminogen activator[ TPA])
Streptokinase; Urokinase: Anisoylated Plasminogen-Streptokinase Activator
Complex; Pro-Urokinase; (Pro-UK); rTPA (alteplase or activase; r denotes
recombinant); rPro-UK; Abbokinase; Eminase; Streptase Anagrelide Hydrochloride;
Bivalirudin; Dalteparin Sodium; Danaparoid Sodium; Dazoxiben Hydrochloride;

Efegatran Sulfate; Enoxaparin Sodium; Ifetroban; Ifetroban Sodium; Tinzaparin

Sodium; reteplase; Trifenagrel; Warfarin; Dextrans.

[0060] Still other anti-coagulant agents include, but are not limited to, Ancrod;
Anticoagulant Citrate Dextrose Solution; Anticoagulant Citrate Phosphate Dextrose

Adenine Solution; Anticoagulant Citrate Phosphate Dextrose Solution; Anticoagulant
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sul otroban, ticlopidine, tirofiban, trapidil and ticlopidine, trifenagrel,
trilinolein, 3- substituted 5, 6-bis(4-nethoxyphenyl)-1,2,4-triazines, and
anti bodies to glycoprotein Ilb/lilaa as well as those disclosed in U S

Pat. No. 5,440,020, and anti-serotonin drugs, C opidogrel; Sulfnpyrazone;

ant i ser ot ont n HeAge Skt dgebebifRunaibin Ciate SalpoERRsPi Reercl o0 Gl e
may ba used | i HAEoRphu i DR S Bao R SO e

am odi pi ne, beni di pi ne, benazepril, candesartan, captopril, darodipine,

di | ti azem HC1,CasiumpHenrasn Sadiuay b¥anelatgodiung Nafapestat Mespatss ar t an, | osart an
mesyl ate, fel odipine, fenoldopam fosinopril, guanabenz acetate, '

i rbesartan, i Stheaprpequanon) Tigrapepn Spdiumecanyl amine, minoxidil, nicardipine
HC1, nifedi pine, ninodipine, nisoldipine, phenoxybenzam ne HC, prazosin
HCl, quinapril, reserpine, terazosin HClL, telmsartan, and val sartan. [00641
Thi s invel¥6tn al sdnlibitareeinlateletlunctiopdrekgerss hotimpatthenbility of mewresol ol with
hydr ochl or ot hi azi de and at | east one ot.her additional active agent. -24
Antilipem c Agdatelsts i@ psrform i darmil physiolegiasipbles (ief, theirnolmgddonctiog)gent s t hat
may be used in the conpositions of the present invention include acipinox,
al uni num ni cotplatales are WirMENAEYEVedin achigibesdfphpdiologicd] EdcBsse€alkcRas | pol

pol i dexi de, becl obrate, fluvastatin, genfibrozil, |ovastatin, |ysosom

acid |ipase, ifRédid Br@xanihlaqd BelluRiPARPnRURNLRE ertified) ag@dgdioh, Bt Sampkhi ch
include, but are nof limted to fenofibrate, clofibrate, pirifibrate,

I
ci prof i brat e, BeaeplLabalhibntioR Abeumd ARkl 11 akf8OLiBkEuro! of 1D c

acid, etofibrate,: r pravastatin sodium sinfibrate,
sl mvastatin, rt'e%? E)iatterlg-ldbrived growth factor (PDGF)) and platelet granular components. One

subcategory of platelet function inhibitors are inhibitors of platelet aggregation which
are compounds which reduce or halt the ability of platelets to associate physically
with themselves or with other cellular and non-cellular components, thereby

precluding the ability of a platelet to form a thrombus.

[0062] Examples of useful inhibitors of platelet function include but are not limited to
acadesine, anagrelide (if given at doses exceeding 10 mg/day), anipamil, argatroba;n,
aspirin, clopidogrel, cyclooxygenase inhibitors such as nonsteroidal anti-
inflammatory drugs and the synthetic compound FR-122047, danaparoid sodium,
dazoxiben hydrochloride, diadenosine 5°,5'”-P1,P4-tetraphosphate (Ap4A) analogs,
difibrotide, dilazep dihydrochloride, 1,2- and 1,3-glyceryl dinitrate, dipyridamole,
dopamine and 3-methoxytyramine, efegatran sulfate, enoxaparin sodium, glucagon,
glycoprotein IIb/Illa antagonists such as Ro-43-8857 and L-700,462, ifetroban,
ifetroban sodium, iloprost, Integrilin (eptifibatide), isocarbacyclin methyl ester,

isosorbide-5-mononitrate, itazigrel, ketanserin and BM-13.177, lamifiban, lifarizine,
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ni cocl onate, niconol. oxiniacic acid, etiroxate, thyropropic acid,

t hyroxi ne, acifran, azacosterol, benfluorex, beta-benzal butyram de,
carnitine, chondroitin sulfate clomestrone, detaxtran, dextran sulfate
sodium 5, 8, 11,.14. 17-ej.cosapent i i.d, ..eritadenine, furazabol,
megl utol , mel | Wﬁﬁidé’é“,m‘?ﬁ?{f%‘i‘l"f‘% %ﬁ’%}?‘,g’r%ﬁmp?aﬁ?l%é‘?“‘@a fotcs QB EGRS Sich

pant et hi ne, pentaerythritol tetr et at e, al pha- phenyl butyram de, pirozadil,
probucol , bet a2&lfF¥ipdpm PJ‘P,Sta%ﬁ? G’i&? p YIRS, RYE‘HB’@F%@?W‘% ephro (+§-adenol |
triparanol, xenbucin, and m xtures thereof. Antidiabetics [0066
Non-1imiting eXipmal), gifinpyrazane pnthetis compundsBNRO728 EINS5202 e Viddabosi ti ons
of the present invention include biguanides such as bufbrmn, netformn, and
phenf ormi n; hoErddh@FKs(h GAE7j KBQV?G%KH@%@C%%MPB%&HWH&&M& as

acet ohexam de, 1-butyl-3-netanilylurea, carbutam de, chlorpropam de,

gli bornuride, 16, TA-20900EFC-§l2 aeilK36374, Y15 Heiratbiaocthiegddbghe, gl i soxepi d,
gl yburide, glybuthiazole, glybuzole, glyhexam de, glymdine, glypinam de,
phenbut ami de, {feghthizachnte2,2-dioxide}2,45itdhiahéxahe, dophylliss, pbiltbxifdiiie] st s; PPARy
agoni sts such as thiazolidinediones -25 such as pioglitazone, rosiglitazone,

and troglit azogsmByREnd4ndehdmbbEant HrifttktAS HhiASR suclea fitdidhidb aical at e,
mglitol, and repaglinide. Antiir flammatory Agents [0067] Non-limting

RS MR, M A0 SRR bR | o
A i de; A : i . Antinati de: Sodi

o 5 i BT o AT

el 2190 0 aRfh T SFIIRER S BRI B SR SREHI i e 0

drugs, Clopidogrel; Sulfinpyrazone; Aspirin; Dipyridamole; Clofibrate; Pyridinol

Carbamate; PGE; Glucagon; Antiserotonin drugs; Caffeine; Theophylline
Pentoxifylline; Ticlopidine.

Antihypertensives

[0063] Non-limiting examples of antihypertensives that may be used in the
compositions of the present invention include amlodipine, benidipine, benazepril,
candesartan, captopril, darodipine, diltiazem HC], diazoxide, doxazosin HCI,
enalapril, eprosartan, losartan mesylate, felodipine, fenoldopam, fosinopril,
guanabenz acetate, irbesartan, isradipine, lisinopril, mecamylamine, minoxidil,
nicardipine HC, nifedipine, nimodipine, nisoldipine, phenoxybenzaminé HC],

prazosin HCl, quinapril, reserpine, terazosin HCl, telmisartan, and valsartan,

[0064] This invention also contemplates fixed dose combinations of nebivolol with

hydrochlorothiazide and at least one other additional active agent.
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C ntazone; Ciprofen; C obetasol Propionate; C obetasone Butyrate; C opirac;
Cl oti casone Propionate; Cormnethasone Acetate; Cortodoxone; Deflazacort;
Desoni de; Desoxi nmet asone; Dexanet hasone Di propi onate; D cl of enac Pot assi um
D cl ofenac Sodium Diflorasone Diacetate; Diflum done Sodium Diflunisal;

Di f1 upr edngi@pemiPuga4 one; Dimethyl Sul foxide; Drocinonide; Endrysone;

Enl i nomab; EnoI i cam Sodium Epirizole; Etodolac; Etofenamate; Fel bi nac;
Fenanol e; Fenbufen; Fencl of enac; Fenclorac; Fendosal; Fenpi pal one;

Fenti azac jofgspzal ONRon REAKRbles oﬁxﬁilﬁaﬁehgenﬁqhﬁ,mﬂmmsé@mhe Fl uni sol i de

Acetate; Flunixin; Flunixin Megaum ne;  Fl uocortl n Butyl FI uor onet hol one

Acet ate; Fluqug I onat e;
Fur apr of en; Furé@%mﬂoﬁéﬁ&?bpfﬁg%ﬁgweﬁhg %{)@{e @r |ona e tli)rhapqoopredone
Acet at e; | bufenac up rofe upt of e qol ;
I I oni dap; | ndorgrg{‘f‘i1 t@“ﬁ Cfl‘i?l Sﬁ%ﬁ%‘f ﬁllﬁ c%@ﬁfpﬁﬁfok&égqgﬁ’r i% ratﬁ ﬁa e
Intrazole; | sofl ?Efge Acet ate; | soxepac oxli cam Ket opr of en;

Lof eni zol e Hydlg%‘E re%I vastajin, lyfgsqraal agid EB%S@;}F $ DEACHD SRARS: 22RRist sYstenamat e
Sodi um Mecl of enami ¢ Acid; Meclorisone Dibutyrate; Mefenam c Acid,

Mesal ami ne; MegeBbratesvdich ingludsy; bptazeindtdintitsd to émiﬂmtaméniﬁwawmmﬂhrmg,rmt e;
Nabunet one; Naproxen; Naproxen -26 Sodi um Naproxol; N mazone; O sal azi ne
Sodi um O got ekiprofibrgia ezafibrateéc Epofibrate) Ionjﬁbagqarthedﬁbtaie:,@lmibri@acidnyl i ne
Hydrochl ori de; Pentosan Pol ysul fate Sodi um Phenbut azone Sodi um d ycer at e;
Pi rfeni done; Pefofiktatmid gEinfibrorit;3ravebtatibsodivei, sintibraishavastakiaficegitroli r pr of en;
Prednazate; Prifelone; Prodolic Acid; Proguazone; Proxazole; Proxazole

Gtrate; R mexqico6natd ARl 'oktma%ﬁ'a@ﬂ' Sitoxa®? lidlacid, ¥rSathé a6ifran,
Sal i cyl ates; Sangui nari um Chloride; Seclazone Sernetacin; Sudoxicam

Sul ndaci - Supr 85*%5% S T N BLBALAYBE s Shalaf Ste) one

Teni dap; Tenida noxi cam et rydam ne;
Tiopinac; Ti XO(C\I%& &rone, detaxtran, dextran sulfate sodium, 5, 8, 11, 14, 17-eicosapentaenoic acid,

eritadenine, furazabol, meglutol, melinamide, mytatrienediol, ornithine, gamma-
oryzanol, pantethine, pentaerythritol tetraacetate, alpha-phenylbutyramide, pirozadil,
probucol, beta-sitosterol, sultosilic acid (piperazine salt), tiadenol, triparanol,

xenbucin, and mixtures thereof.

Antidiabetics

[0066] Non-limiting examples of antidiabetics that may be used in the compositiohs
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, glibornuride,
gliclazide, glimepiride, glipizide, gliquidone, glisoxepid, glyburide, glybuthiazole,
glybuzole, glyhexamide, glymidine, glypinamide, phenbutamide, tolazamide,

tolbutamide, tolcyclamide; HDL agonists; PPARYy agonists such as thiazolidinediones
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Pival ate; Tolnetin; Tolnetin Sodium Triclonide; Triflumdate; Zi donetacin;
G ucocorticoids;  Zonepirac Sodium One preferred antiinflanmatory agent is
aspirin. Cal cium Channel Bl ockers [00681 Cal ci um channel bl ockers are a
chem cally diverse class of conmpounds havin i mportant  therapeutic value in
the control of SYckayRieglifazgne, osiglitazane, ppdirogiitazgne; andpthers inclydingAsabess ar

di sorders, such as hypertension, angina, and cardiac arrhythm as

(Fl eckenst ei n, cglcium mesoxalate, Bllglltf(lsal%ﬁmaglll}lsie-p. 13-16 (1983); Fl eckenstein,
Experimental Facts and Therapeutic Prospects, John WIley, New York (1983);
MCal |, D. AntfifidmmdtorgCigeigr di ol , v. 10, p. 1-11 (1985)). Calcium channel

bl ockers are a heterogeneous group of drugs that prevent or slowthe entry
of calciuminto cells by regulating cellular calciumchannels. (Ren ngton,
The Sci encpogr]d Pr addnQfnigihg BHapMR6Y antiifin@nenn} dpefd it aRy bdagd PRl i shi ng
Conmpany, Eaton, Pa., p.963 %199 )). Most of the currently available cal cium
channel bl ockergm,aifonsSf el préeiGhvthiich MOl RIcRIERE Kiclohdk8ad On. bel ong to
one of three mmj oP chemical ‘groups of drugs, the di hy(?ropyrl di nes, such as
ni f edi pi ne, they; a ' : 1.5 . A ] oi. :
q)lﬂggtb’éhteh éﬁé%t?l?e%&%ide’\éﬁ@f ?x%ﬂﬁ&%ﬁ%&fﬁ‘, ng&g%atﬁgg

benzot hi azepi nes, I'azem m-t1ng exanp cal ci um

channel bl ockeys.that may be.used.in the.co sitiens .of the present
i nvent i on i ncl JUBRENSESQN; Aiprilosp gﬁ?ﬁ%@%ﬂﬁfe’ g?'i?lfl'n&z Ol?céréé'TL}?#ree’,"

gal lopam |, mbefradil, pre ani.ne, enotiadil, terodiljne, verapaml,

o odl pine. ar dsreargs BeIsEA DR LBer B B ForRo b BRI ef ot i pi ne,
el godi pi ne, fel odipine, isradipine, |acidipine, |ercanidipine, _manidipine,
ni car di pi ne, niffxsiEechlagide; Bﬁomhmspm@?rawp}%ﬁvwme; frrepsefen; Sriglaprofen;

ni trendi pine, cinnarizine, flunarizine, lidoflazine, |onerizine, bencyclane,
et af enone, f arftiotzanen€liprpnhclobstasebProniedates Glokatasgne Betyrates Clapia® | nhi bitors

Cloticasone Propionate; Cormethasone Acetate; Cortodoxone; Deflazacort; Desonide;
Desoximetasone; Dexamethasone Dipropionate; Diclofenac Potassium; Diclofenac
Sodium; Diflorasone Diacetéte; Diflumidone Sodium; Diflunisal; Difluprednate;
Diftalone; Dimethyl Sulfoxide; Drocinonide; Endrysone; Enlimomab; Enolicam
Sodium; Epirizole; Etodolac; Etofenamate; Felbinac; Fenamole; Fenbufen;
Fenclofenac; Fenclorac; Fendosal; Fenpipalone; Fentiazac; Flazalone; Fluazacort;
Flufenamic Acid; Flumizole; Flunisolide Acetate; Flunixin; Flunixin Meglumine;
Fluocortin Butyl; Fluorometholone Acetate; Fluquazone; Flurbiprofen; Fluretofen;
Fluticasone Propionate; Furaprofen; Furobufen; Halcinonide; Halobetasol Propionate;
Halopredone Acetate; Ibufenac; Ibuprofen; Ibuprofen Aluminum; Ibuprofen Piconol;
Tlonidap; Indomethacin; Indomethacin Sodium; Indoprofen; Indoxole; Intrazole;
Isoflupredone Acetate; Isoxepac; Isoxicam; Ketoprofen; Lofemizole Hydrochloride;
Lomoxicam; Loteprednol Etabonate; Meclofenamate Sodium; Meclofenamic Acid;
Meclorisone Dibutyrate; Mefenamic Acid; Mesalamine; Meseclazone;

Methylprednisolone Suleptanate; Morniflumate; Nabumetone; Naproxen; Naproxen
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[0069] A non-limting exanple of a CETP inhibitor that may be used in the
conpositions of the present invention includes torcetrapib. COX-2 Inhibitors
[0070] Non-limting exanples of COX-2 inhibitors that may be used in the
conposi tions of the present invention include conpounds according to the
followi ng: al Podims NaprexshNimeaencanisalanz SodiwaOngetsing Qrpagosin, Qeapeozdy; of

W nokur WD99/201 10 as nenbers of three distinct structural classes of

sel ecti ve COX-Qxyphemtiitazone; Porapylineddydroghigride; PestosppRotisslfate Sodivinst ances whi ch
are selective COX-2 inhibitors in N chtberger, U S. Pat. No. 6,136, 804,
Cct. 24, 2000, Plenbuthiond SodiomiGlyedrateyrPitférddomp)Pirdxivamt Praticany Cinnaeatent i ng, or
reduci ng the risks associated with acute coronary ischemc syndrone and

rel ated condi tPiegxicam @Rthifid) Rirprofea9 Piedazas,Pritelbsd; PRsdetic Weide Progtifzong el ecti ve
COX-2 inhibitors in |sakson et al, PCT application WX 09641645 publi shed

Dec. 27, 1996, piokd-BL; PﬁxE’z@Té S RER80510R0 Rbithzarit?5alddl&e SaMidetinl €d

" Conbi natlon of a Cyclooxygehase-2 | nhi bitor and a Leukotrl ené B4 Receptor
?EL?%?[‘L?Hfn"[%af‘%%feﬁ%m.on Syl okl R e Stazonk Sr R oty e
{Efe?re?ﬂ?e?hi”cd £ SOPERE TRbRal Eé*ﬁ?ie er@ncéé%égbutf%laﬁ? AZBHE 2t ed 1 nto
N NS0T, e 8 0 S0 O 0B D ST b o
bubl i hed. Dec. PAsey et e s S SBiUan GRS B Fi0GReociBos,  ont i 11 od

" Conbi nation of a Cycl ooxygenase-2 Inhibitor and a Leukotriene B4 Receptor
Ant agoni st or Glupecorticeids epiffac Sedipmneg prefsred anfiieflarppatongeott isperip.
inhibitor in this invention also includes rofecoxib, and cel ecoxi b, marketed

as VI OXX' Calcium Channel Blockers

[0068] 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 arrhythmias
(Fleckenstein, Cir. Res. v. 52, (suppl. 1), p. 13-16 (1983); Fleckenstein, Experimental
Facts and Therapeutic Prospects, John Wiley, New York (1983); McCall, D., Curr
Pract Cardiol, v. 10, p. 1-11 (1985)). Calcium channel blockers are a heterogeneous
group of drugs that prevent or slow the entry of calcium into cells by regulating
cellular calcium channels. (Remington, The Science and Practice of Pharmacy,
Nineteenth Edition, Mack Publishing Company, Eaton, Pa., p.963 (1995)). Most of
the currently available calcium channel blockers, and useful according to the present
invention, belong to one of three major chemical groups of drugs, the
dihydropyridines, such as nifedipine, the phenyl alkyl amines, such as verapamil, and
the benzothiazepines, such as diltiazem. Non-limiting examples of calcium channel

blockers that may be used in the compositions of the present invention include
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and CELEBREX by Merck and Searl e/ Pfizer respectively. Rofecoxib is discussed
in Wnokur, W99/201 10 as conpound 3, on p.9. Celecoxib is discussed as
SC-58635 in the sanme reference, and in T. Penning, Synthesis and biol ogical

eval uat on of b0fay il iRIRE Rt afogihi ML GRAG RS, | N1 DI 07

identification

nmet hyl phenyl )-3-(tri.fl uor.onet hyl ) -1 H-pyrozol - 1-vl.] benzenesul f onam de

( SC- 58635, cefeé‘E?fS‘Q‘i!"L)m?‘ilgr.‘e’ V J?%Ehé‘ﬁ‘nw‘ﬁﬁi?‘?’ arghid é‘%‘i’:g%’?%“?e’ %E%‘H&/I‘P"?%’. The
meani ng of COX-2..inhihitar,in this ipyention also incl.udes SC299 referred
to as a fluore ﬂPlne'&?%@P’Gﬁ’ﬂ%ﬂ é?lneé:?e\{q_d;?ﬁ% 15 adlp&?e,’ Hac]é‘%"r’iesrﬁaéﬁﬁ%mﬁuenchi ng
anal ysis of the association,and _ dissociation of a diarylheterocycle to
cycl ooxygenaseMmanidiping, sigardipine, wifsdipine, pilvadipineapimediping WsQJdiplge| oxygenase- 2
selectivity", Biochem stry May 23, 2000, vol. 39(20):6228-34, and in J.

Tal l ey et al, nifremlipine cinnasizins fanjrivineplidaflegine flomerizineobsngydanes elafengreOx- 2) |
Med. Res. Rev. May 1999; 19(3): 199-208. The neaning of COX-2 inhibitor in
t hi s i nvent i onfantofmonenpérheiakiney andbaxturesther&efe, " 4-[ 5-

Met hyl - 3- phenyl i soxazol - 1-yl ] benzenesul f onam de, Val decoxi b: A Potent and
Sel ecti VedE'ﬂ“iIic?jziEz‘?JrsOf COx-2", J. Med. Chem 2000, Vol. 43: 775-777, and
parecoxi b, sodiumsalt or parecoxib sodium See,

N-[ [ (5-net hyl - 3- phenyl i xoxazol -4yl) - phenyl ] sul fonyl ] propani m de, Sodi um
Salt, Par i b Sodi 1A cEePeGtibi L1 X-2 for

Par ent er amgjm ni stég?]]il gﬁ@@]&%ﬁ@&em %g%%tgj?tﬂaf‘%%ﬂ)/%ﬁged%?h{;?%l_ 1663. The
meani ng of COXéo%l'ogﬁiogg ‘%f%e éﬂ%se'iaﬂn@ ﬂt@?(%{liddg o?cle i- ncl udes the substitution
of the sulfonande nolety as a s eanl e replacenment” for the nmethyl sul fonyl
noiety. See, J. Carteret al, Synthesis and activity of sulfonam de-

subst i t ut &9X42 Bhihitarsy| thi azol es as sel ective cycl ooxygenase-2 inhibitors."
Bioorg. Med. Chem Left Apr. 19, 1999: Vol. 9(8): 1171-74, and conpounds

referenced in the article "Design and synthesis of sulfonyl-substituted
4, 5-di ar y[Q0iPhzol eNemslimitingekamples 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 W(099/20110
as members of three distinct structural classes of selective COX-2 inhibitor
compounds, and the compounds and substances which are selective COX-2 inhibitors
in Nichtberger, U.S. Pat. No. 6,136,804, Oct. 24, 2000, entitled “Combination therapy
for treating, preventing, or reducing the risks associated with acute coronary ischemic
syndrome and related conditions”, and the compounds and substances which are
selective COX-2 inhibitors in Isakson et al, PCT application W0/09641645 published
Dec. 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 shall
include the compounds and substances referenced and incorporated into Winokur

W099/20110 by reference to art therein, the compounds and substances referenced
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cycl ooxygenase-2 inhibitors", Bioorg. Med. Chem Lett Apr. 19, 1999: Vol.
9(8): 1167-70. The meaning of this invention includes a COX-2 inhibitor,
NS398 referenced in two articles: Attiga et al, "lInhibitors of

Pr ost agl andi n i s linhi Ri. R r | »ddavasi veness and
Reduce the Rel é%&s%ﬁg O%Eﬁdgggg%{\}g?a ’op'rS 0 agﬁﬁ\(gtgggg%ﬁg’d) cgjr‘\lézeédbR%gearch

4629- 4637, Aug. A5 00 and in."The cycl opxygenases2.i nhiQitor cel ecoxib
i nduces apopt oé?%reﬁiﬁ%BﬁgélWﬂ& aﬂafheé’(?{npﬁ)/'g{df SWP?'%&E‘%WH“:B%G&QX? cancer cells
i ndependently of Bel-2." Hsu et, al, 275(1 J. Biol. Chem, 11397-11403
(2000). The medMibipropeiegreda %ﬂ?%@%’?ﬁ]@%ﬁ%ﬂﬁﬁ@é’mWEC%“HH udes the

cycl o- oxygenase-2 sel ective, conpounds referenced in Mtchell et at

"Cycl 0- oxygenadBOB9641645 pullishestiec. Sy 99% fidid\as PGITAES 839905 gn Hme12.d08%ance t o
NSAI D therapy”, Brit. J. of Pharmacol ogy (1999) vol.128: 1121-1132, see
especial |y p. entitled “CombingtiemofraCysloogygenaser hinhibiterandialeukotgeneRlent i on

I ncl udes so-called NO NSAIDs or nitric oxide-releasing-NSAIDs referred to
in L. Jackson ®ecaptor AnB@snidt foSthe Sr¢atment hifnflamnmatickal” Aretmeahinf loAiGCOEE-2r y Dr ugs:
Do They Really O fer Any Advantages?", Drugs, June, 2000 vol. 59(6):

1207- 1216 and tidiibitdr i tisdsvention 4164 includs rofdoxil}AAd S8ecoribsSMaikprell HFTOXXK t he
meaning of COX-2 inhibitor in this invention includes any substance that

sel ectivel y i nhhdCEEEBREX®PMerck HRPIWANEPLRY 8spédiivelyOltofecotib RERLMER i a
ratio of greater than 10 to 1 and preferably in rafio of at |least 40 to 1 as

Wh 50t 1 e ROKH WORHH Bk innAl 68 ST CalBidRR s bidiRleAIRECORSP N &1 OTF
U Che sul Tyl adt B8 SRR S T bl 0GR BoBla Bufilfondfale' 10 (50
oroni 1 cant ol dor e eaf sBR ofpveibbrepie 2 Mitlhitoct enfhiciig F Shb e cond
substituent shoul d _have_an el ectronegativity within such substituent
greater than 0msthyighepyl)3-(trifluoromethyl)-TH-pyrozol-1-yl|benzenesulfonami de (SC-58635,

celecoxib)”, J. Med. Chem. Apr. 25, 1997: 40(9): 1347-56. The meaning of COX-2
inhibitor in this invention also includes SC299 referred to as a fluorescent
diaryloxazole. C. Lanzo et al, “Fluorescence quenching analysis of the association and
dissociation of a diarylheterocycle to cyclooxygenasel-1 and cyclooxygenase-2:
dynamic basis of cycioxygenase-Z selectivity”, Biochemistry May 23, 2000, vol.
39(20):6228-34, and in J. Talley et al, “4,5-Diaryloxazole inhibitors of
cyclooxygenase-2 (COX-2)”, Med. Res. Rev. May 1999; 19(3): 199-208. The
meaning of COX-2 inhibitor in this invention also includes valdecoxib, See, “4-[5-
Methyl-3-phenylisoxazol-1-yl]benzenesulfonamide, Valdecoxib: A Potent and
Selective Inhibitor of COX-2”, J. Med. Chem. 2000, Vol. 43: 775-777, and parecoxib,
sodium salt or parecoxib sodium, See, N-[[(5-methyl-3-phenylixoxazol-4yl)-
phenyl]sulfonyl]propanimide, Sodium Salt, Parecoxib Sodium: A Potent and

Selective Inhibitor of COX-2 for Parenteral Administration”, J. Med. Chem. 2000,
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second substituent should be an atom | ocated on the periphery of the
conpound sel ect ed fromthe group of a halogen F, C, Br or I, or..a group VI
elenment, S or O Thus for purposes of this Iast i ncl uded neani ng of a COX-2

i nhi bitor, one ould be hydr |c and t he
other portion |‘F‘8 ‘t?h?gql 1663, 336“16%‘}1%‘2‘262 IIZﬂPWI’i‘iV?ﬂ Biafég Ll‘,18§1'pounds
| isted at page 553 | n Phar macot herapy: . A Pat ho hysi ol ogi ¢ _Approach, Depiro
et al (MG aw Hh9 fubstguinn qf; ﬁmwwldﬁ%ﬁﬁﬁséﬁél%eﬁa%’éﬂné rtlf‘?ecognl zi ng
that there is overlap anpng the selective, COX-2 inhibitors set out in this
par agr aph, t he methdsifonyl mejatyr Spend cieatepetiahSypthesiy andactivity efsuifenamidesi vel y

I nclude all selective COX-2 inhibitors, selective in the sense of

i nhi bi ting COX-shbstiused 463diatyl tiiazolésras evleative Cysddxygenades? inhibitorsStBiGmE- 2
inhibitors wuseful in the invention the drug bearing the name etoricoxib
referenced in tMed. Cht. Lét Aprel9,J009:1d1., 9(Detl 7117, atDéddhponmdsutfethcuddd they
Merck. See, also, Chauret et al., "In vitro nmetabolism considerations,

i ncludi ng acti vrficfe tmstg rbﬁd@intlmisabeﬁlfmlssubsﬂtutemes dHrflEaNRIes agidectiod eCt i on
of the COX-2 inhibitor etoricoxib (MC 0663)," Bioorg. Med. Chem Left

11(8 1059- 62 I
[ 5( 5) di net hyl - 3&?26}%}' ﬁlgarﬁ%%%gﬁ%/ﬁo)rfmmda?gnﬁeﬁy% %ﬁg%&;ﬁ}()@p}]%?;ilm 9{58&)

furanone] refer &ﬁ? ;ﬂgﬁ 638- 44 ( May
2001). The i nvgﬁ?ggs a sg ?ﬁ%leﬂggmagh ehgége% ?\?eo%% tor,ﬁ@%l t)gor t he

Si ybi i n, - whi QR PRt QB H ek SRk S bR B R s e R
COX-1 inhibiti Si | 0.showed ctig al nst

depl etion of g&ﬁwﬁ%ﬁ%@%&%&@ﬂﬁ@%ﬂfﬁ%a&R e Bgsfiaes AMEHR) N bi i on by
t he Fl avonoi d Antioxidant Sl él’f&l’l n_against 12-O-tet racecanoyl phor bol

13- acet at e- cauddefallapmieineses n 66 Canger Researgh 9294037 Mg APA000rapd @ zLhees,

cycl ooxygenase 2 and interleul dn-1 al pha expression in SENCAR npuse
epi dermi s: cyclooxygenase-2 inhibitor celecoxib induces apoptosis by blocking Akt activation in

human prostate cancer cells independently of Bcl-2,” Hsu et al, 275(15) J. Biol.
Chem. 11397-11403 (2000). The meaning of COX-2 inhibitor in this invention
includes the cyclo-oxygenase-2 selective compounds referenced in Mitchell et al,

” “Cyclo-oxygenase-2: pharmacology, physiology, biochemistry and relevance to
NSAID therapy”, Brit. J. of Pharmacology (1999) vol.128: 1121-1132, see especially
p- 1126. The meaning of COX-2 inhibitor in this invention includes so-called NO-
NSAIDs or nitric oxide-releasing-NSAIDs referred to in L. Jackson et al, “COX-2
Selective Nonsteroidal Anti-Inflammatory Drugs: Do They Really Offer Any
Advantages?”’, Drugs, June, 2000 vol. 59(6): 1207-1216 and the articles at footnotes
27, and 28. Also included in the meaning of COX-2 inhibitor in this invention
includes any substance that selectively inhibits the COX-2 isoenzyme over the COX-1
isoenzyme in a ratio of greater than 10 to 1 and preferably in ratio of at least 40 to 1 as

referenced in Winokur WO 99/20110, and has one substituent having both atoms with
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I nplications in the prevention of stage | tunor pronotion,” Ml . Carcinog.
Decenber 1999, Vol 26(4):321-33 PM D 10569809. Silymarin .has been used to
treat liver diseases in Europe. [0071] A nunber of the above-identified

COX-2 i nhi bi t 56 BeEirdts Qidt 4adiRbnat & l‘éﬁ;ctei-s‘ﬁal-el%h—zpair- | ory 90" ¢

; ! RlibPER
their action by conversion in vivo %o the active "an seﬁeg%lve X-

i nhibitors. The active and sel lve X-2 o nhi bi.tors forned .fr.om, the
Zbove- | dent 11 88vaSEE QY T G of PR P sl quehfRR 1\ Vo
95/ 00501, published Jan,.5, 1995 WO 95/18799,. published Jul. 13, 1995 and
US. Pat. No. 1@9@3@99@?@@%%&&1@@%&{ 8 g4 Bt URRIRRE S B gs of U S.
Pat. No. 5,543,297, entitled: "Human cycl ooxygenase-2 eDNA and assays for
eval uating cyéleaificgnjelegen mtegaction with the fystsubsiigionty fThs sgrond sybstiuenty i n t he
art would be able to determ ne whether an agent is a selective COX-2

i nhi bitor or ashoudhaveaen elsetrepegutivity withinugh Q%St,ltu%mdfeﬂﬁéﬂlen O5eoihe t of the
present invention. -32 "Direct thronbin inhibitors” [0072] Non limting
exanpl es of di semnd stbsttubnitshoulhbdarn aors locatet wd ¢hetperiplitiryof the cargpownd  Hi r ul og,
argat roban, PPACK, and thronbin aptanmers. Diuretics [0073] Non-limting

exanpl es of di yeledtedHorh il gromyoflachalogedlF, €1, Bher Icarigeup Vhelemerdt, S 6@, pr esent
i nvention include althiazide, bendrofl unethiazi de, benzthi azi de,

but hi azi de, chipid RAPIPERSE of hkIhs? BRAIIBI AéAriR: ofGXCORIThRBItSIE oncAfOrfidh 121 de,
et hi azi de, fenquizone, indapam de, hydrofl unethi azi de, nethycl ot bi azi de,

meticrane, el GERDGhiBAGAhbHE be h%%pméra\ﬁh%@&h&%mﬂ,ﬁiﬁ HAASIY S

tecl ot hi azide, trichloronethiazide, merodrin; meralluride,

ey camphan de, (U518 PEBK S AAE) HTboRBRAHT d Badh S35 Y pn AR AES:
A Pathophysiologic Approach, Depiro et al (McGraw Hill 1999) including
nabumetone and etodolac. Recognizing that there is overlap among the selective
COX-2 inhibitors set out in this paragraph, the intent of the term COX-2 inhibitor is to
éomprehensively include all selective COX-2 inhibitors, selective in the sense of
inhibiting COX-2 over COX-1. The inventors add to the class of COX-2 inhibitors
useful in the invention the drug bearing the name etoricoxib referenced in the Wall
Street Journal, Dec. 13, 2000, manufactured by Merck. See, also, Chauret et al., “In
vitro metabolism considerations, including activity testing of metabolites, in the
discovery and selection of the COX-2 inhibitor etoricoxib (MK-0663),” Bioorg. Med.
Chem. Lett. 11(8): 1059-62 (Apr. 23, 2001). Another selective COX-2 inhibitor is
DFU [5,5-dimethyl-3-(3-fluorophenyl)-4-(4-methylsulphonyl) phenyl-2(5H)-
furanone] referenced in Yergey et al, Drug Metab. Dispos. 29(5):63 8-44 (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 silymarin also showed
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nor phol i nonet hyl -t heophyl | i ne, pamabrom protheobrom ne, theobrom ne,
canrenone, ol-eandrin, spironol actone, acetazol am de, anbusi de, azosem de,
buret ani de, but azol am de, cl opam de, cl orexol one, disulfam de,

et hoxzol am de, ﬁ&?féﬁxﬁ?d &kh YehilGmi DAZALANVAR et Bl & Lfg. torsem de,
tripam de, xi pgrr(#ége, am noerget rag?%e, adrﬁggorre@r adi ne,etg!r’ra% zirﬁ%\%, am | oride,
arbutin, chlorgzani ) i f%% D, racar bazi

i sosor bi de, manni { o(}ﬂ, byntg% g@ﬁé 0&%%‘3&0%%1%% i'm hg,galﬁge%?ig'e@%%%e %ﬂo? ﬁ%“r)r ﬂlaf en,
trianterene, u on the diuretic

a nd m xtures.thereof.. Dependin
enpl oyed, pot aii'f“tfﬁ&?fﬁ%}lsﬁ‘f’?8&‘§@° Oﬁdé?te%‘gflﬁgfrﬁ%torﬁg%ﬁ’ 2 or der to
optim ze the fluid bal ance whil voi di ng hypaokal em.c_al kal osi s The
adni ni strati on® O%weaggq%ﬂﬂ%datﬁﬁ 1 helphEepETobn NGAR MM AISH e or by
the daily ingestion of foods with high potassiumcontent such as, for
exanpl e, banani®pligptions imthg pravention of stege I tpmoumromatien, hiMol. flaedrgs: Becembengoni st s
[0075] Non-limting exanples of an endot helin receptor antagonist that may
be used in th&%eoWpbi(4)BAs33AMIhE569% e Bilyinaninehasiboen used taftkat hegent an,
sul fonam de endot helin antagonists, BQ 123, SQ 28608, and the |ike); and
m xt ur es t her edifeas¢dtcE@mpeReduct ase | nhibitor (Statins) [0076] HMG CoA
( 3- hydr oxy-3-net hyl gl utaryl -coenzyne A) reductase is the mcrosomal enzyne
that catalyzes the rate limting reaction in chol esterol biosynthesis
( HMG- CoAG16072] onat el nuhbertdYitheGbave-identified COX-2 inlibitods are pludhigs f seldetivéCoA
reductase, and as a result inhibits the synthesis of cholesterol. A nunber
of HMG CoA r edgoXas RihibitsDardduxrt RRUACRRESY doatdsibRin vieddo théibtive ghaal s Wit h
hyper chol esterol em a, Mre recently, HMG CoA reductase inhibitors have been

ilg ?\INn AE: gd b gc ibe§h?é(c.\:i% ebxiDirhiftols! TR BN ariseRbtivek X BNfkisRorMor@bd #bm, Proc

the 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. Given the teachings of U.S. Pat. No.
5,543,297, entitled: “Human cyclooxygenase-2 cDNA and assays for evaluating
cyclooxygenase-2 activity,” a person of ordinary skill in the art would be able to
determine whether an agent is a selective COX-2 inhibitor or a precursor of a COX-2

inhibitor, and therefore part of the present invention.
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US A 1998, 95:8880-5). [0077] HMS CoA reductase inhibitors useful for
co-adm nistration with the agents of the invention include, but are not
limted to, sinmvastatin (U S. Pat. No. 4,444,784), lovastatin (U S. Pat.
No. 4,231,938), pravastatin sodium (U S. Pat. No. 4,346,227), fluvastatin
(U.S. Pat . Diuget thromay ighi8¥ors 3t or vastatin (U.S. Pat. No. 5,273, 995),
cerivastatin, and nunerous others described in U S Pat. Nos. 5,622, 985;
5,135, 935; 5 356, 896;_ .4, 920, 109; 5,286,895 5,6 262, 435; 5 260, 332;

5, 317, 03110032bg3 > N¥on limiting exazendes of dirpct tyrgmbindriitery molude higeshn, duyugen,

5,166, 171; 5,202, 327; 5,276,021; 5,196, 440; 5,091, 386; 5,091, 378;

4,904, 646; 5, 3HBugZRrgatrobsy PRASK, andithronibipaptargers. 30, 306; 5, 116, 870;

5,112, 857; 5,102,911; 5,098,931; 5,081, 136; 5, 025,000; -34 5,021, 453;

5,017, 716 pifaeR@1, 144; 5,001, 128; 4,997,837; 4,996, 234; 4,994, 494;

4,992, 429; 4,970, 231; 4,968, 693; 4,963,538; 4,957,940; 4,950, 675; 4,946, 864,
4,946, 860; 4,940, 800; 4,940, 727; 4,939, 143; 4,929, 620; 4, 923,861; 4,906, 657;
4,906, 624 (g9 4. 89 N fmitin %xﬂ‘h%@sl STKUrEifes Bat MY B&uRa iR Sompéitidhs 8f por at ed
herein by reference. [0073] Other non-limting exanpl es of HMG CoA

 nvent 1 on 1 nol LB e R e e abene, - and
hat may e useqnrast RCHGAd Mo BRAnGTh P RUBERIP AR Blor BRMRR, Lo °
e Succl nat o, kAo Apatie, RO hoei S BB SR B r 1,
PRI S s A B,

trichloromethiazide, chlormerodrin, meralluride, mercamphamide, mercaptomerin

sodium, mercumatilin sodium, mercurous chloride, mersalyl, acefylline, 7-
morpholinomethyl-theophylline, pamabrom, protheobromine, theobromine,
canrenone, oleandrin, spironolactone, acetazolamide, ambuside, azosemide,
bumetanide, butazolamide, clopamide, clorexolone, disulfamide, ethoxzolamide,
furosemide, mefruside, methazolamide, piretanide, torsemide, tripamide, xipamide,
aminon;etradine, amisometradine, amanozine, amiloride, arbutin, chlorazanil,
ethacrynic acid, etozolin, hydracarbazine, isosorbide, mannitol, metochalcone,
muzolimine, perhexiline, ticrynafen, triamterene, urea, and mixtures 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 exampie, bananas or

orange juice.
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eryt hrophl ei ne, fenal som ne, gitalin, gitoxin, glycocyam ne, heptam nol,
hydrastini ne, i bopam ne, |anatosides, |oprinine, mhinone, nerifolin,

ol eandrin, ouabain, oxyfedrine, pinobendan, prenalterol, proscillaridin,
resi buf oggpi+ j i1 l]arenin, strophanthin, sulnmazole,

t heobr om ﬁg{)ﬂ\}@%g)ﬁ%%ﬁ%?ptgg‘%?%@%vﬁ] and m xtures thereof. "Benin

i nhi bitors” [0080] Renin inhibitors are conpounds which interfere wwth the

b 80] Renin inhibitors are compounds whi fere wi
her ool gubiSfes aNAT Rl hediples of o e iR R Gdilu BOF i il "
Ex | f 2 p 1 nhi bi, hat th jegt of Unjted. St .pat ent

ar o bs Tol | owe I [ SEEE <04 Of DB Ereaint FupRiaR e <6 basehiam, SHipERicSRIeHelf 550,

am no aci ds connected by nonpeptide bonds_ (U. S Pat. No. 5,114,937); di-
and tri-pepti d@n@gqm%‘ﬁy(};é@, 39.2@60&3&{1. 9’&6‘4‘%?@8‘,"%@)@“&% no aci ds and
derivatives thereof (U S. Pat. Nos. 5, 104, 869 and 5, 095, 119); di ol

sul fonam des and sulfinyls (U S. Pat. No. 5,6098,924); nodified peptides

(U. S Pat. 3 9 7 i bet a- am noacyl am nodi ol carbanates.

(U S. Pat .ij‘lg". C%i, 8%@?%%%n;illbg§f§‘f%)dazol ones (U S. Pat. No. 5,075, 451);
fluorine and chlorine statine or statone containing peptides (U S. Pat. No.
5, 066, 643); pti dy i i . K , 845, 079) ;

N- nor phol i[g%%ieri vahb)\f;@sdawél%%gg ﬁ%mﬁgﬁ@al%ﬁgg?mggigéﬁlg??eﬁgg%“ vatives
(U S. Pat. No. .4,980,283): heterocyclic.al.cohols ((U.S. Pat.. No.

1,685, 252); moEPOT cehis B e T%SEX??t?ﬁﬁmm @?cfggfli cltk%e.s%wlmo, 101); an a
variety of o [ pepti al ogs e . S., Pat, S. .5, : :

5, 064, 965, 5, ogg’,s ,SIS&%T&(%M%"@?%%@;68%‘?‘2@:9(934{6%‘5"286 mli'[g&@,f 1337) .

Vasodi | ators 0081] Non-limting exanples of vasodilators that may be used
in the conposi H¥HCads reductase, and as a result mhibits the synthesis of cholesterol. A number

of HMG-CoA reductase inhibitors have been used to treat individuals with
hypercholesterolemia. More recently, HMG-CoA reductase inhibitors have been
shown to be beneficial in the treatment of stroke (Endres M, et al., Proc Natl Acad Sci

U S A, 1998, 95:8880-5).

[0077] HMG-CoA reductase inhibitors useful for co-administration with the agents of
the invention include, but are not limited to, simvastatin (U.S. Pat. No. 4,444,784),
lovastatin (U.S. Pat. No. 4,231,938), pravastatin sodium (U.S. Pat. No. 4,346,227),
fluvastatin (U.S. Pat. No. 4,739,073), atorvastatin (U.S. Pat. No. 5,273,995),
cerivastatin, and numerous others described in U.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;
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the present invention include bencyclane, cinnarizine, citicoline,
cycl andel ate,- ciclonicate, diisopropylam ne dichloroacetate, .eburnanonine,

fasudil, fenoxedil, flunarizine, ibudilast, ifenprodil, isosorbide
dinitrate, isosorbide mononitrate, | ixi fronyl. nic tate,
ni cergol i ne, nisr%gi“fﬁ r?é’”ﬂéﬁaﬁz@qli Y 5@@:{%8? y’pﬁ ‘?@?4 93?%64'&%428 » vancani ne,

Vi npoceti ne, vi %lél dil, anot rldﬁhene bendazol , benfurodil hem SUCCI nat e,
benzi odar one, 30249703 LhIR9R 9635138 bB AT 11940 4,980,675 1494 864;
cloricronen, dilazep, dipyridanole, droprenilamne, efloxate, erythrityl

tetranitrate, 4@6@8@01%0,80@%1?40,72&, 4,93%143114,029,620 41983,861: 4,906657:t nuscl e
extract, hexestrol bis(al pha- diethylam noethyl ether), hexobendi ne,

hydr al azi ne codpP06,624 and 4,291,402} the diselbsures| of Méidhipatentsiamihb(apbmted hcrainrbiyt ol
hexani trate; nedi bazine, nitroglycerin, isosorbide nononitrate, isosorbide
dinitrate, andréfeddnde. nitrates, pentaerythritol tetranitrate, -36
pentrinitrol, perhexiline, pinmefylline, prenylamne, propatyl nitrate,
pyridofylline, trapidil, tricronyl, trinetazidine, trolnitrate phosphate,

vi snadi ne, [ogdgym nuNOthek ﬁ@t-hmai@,exbﬁprestdiHMGmxmham inHibitot§1ihet thayche
bradyki ni n, brovincanm ne, bufeniode, buflomedil, butalamne, cetiedil,

ciclonicate, CiySRAMHeIBmpsRGRIOL e selﬁmeaﬁuiﬁhah@e mevhsiafi Pitavélafifl ne
di chl oroacetate, el edoisin, fenoxedil, flunazine, hepronicate, i fenprodl |,

il oprost, i nos%sg{,as&ltlﬁ %e%%ﬁ ne'a?ﬁ)f)?dﬁaédl”e kal I'idin, kallikrein, noxisylyte,

naf ronyl, nicanetate nitergoline, nicofur anose, ni coti nyl al cohol , nylidrin,
penti fyl I ine, pentoxifylline, piribedil, prostaglandin El, suloctidil,

t ol azol i nd"o7apitA&eH ol " ni aci nate, and mi xtures thereof. Note that

"hydral azi ne conpound” refers to a conpound having the formula: ---R3 Ra a
-b-1--c¢ N R2

[0079] Non-limiting examples of inotropic agents that may be used in the

coﬁpositions of the present invention include acefylline, acetyldigitoxins, 2-amino-4-
picoline, amrinone, benfurodil hemisuccinate, bucladesine, camphotamide,
convallatoxin, cymarin, denopamine, deslanoside, digitalin, digitalis, digitoxin,
digoxin, dobutamine, docarpamine, dopamine, dopexamine, enoximone,
erythrophleine, fenalsomine, gitalin, gitoxin, glycocyamine, heptaminol, hydrastinine,
ibopamine, lanatosides, loprinine, milrinone, nerifolin, oleandrin, ouabain,
oxyfedrine, pimobéndan, prenalterol, proscillaridin, resibufogenin, scillaren,
scillarenin, strophanthin, sulmazole, theobromine, vesnarinone, xamoterol, and

mixtures thereof.

“Renin inhibitors”

{0080] Renin inhibitors are compounds which interfere with the activity of renin.
Renin 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.
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wherein a, b and ¢ are each independently a single or a double bond; Rl and
R2 are each independently a hydrogen, an al kyl, an ester or a. heterocycl I C
ring, R3 and R4 are each |ndependently a | one palr of electrons or

hydr ogen, th Vi SO th t at ast one |s not a
hydr ogen. np# 2126 @ﬁ? cﬂ’éne(‘,’f?pr%%ﬂﬂlg’fpuq g%ﬁ‘f %gqﬂ‘b?ﬁh nted to
budr al azi ne ral azi ne, hydr al n .. ral azi.ne,

pi | dral azi ne, ‘gd?’%illtﬁﬂel’%de Hvalt’r‘(és &%bv} \?gkg’dﬁé-gé‘bragnmf Bég FAYHVRS ¢ i ng
exanpl es of vasopressors that ]rq)‘/‘ used in t conposi.tions _of the
present invent i Bereef{dhy dat. alﬁézﬁ tﬁ@?ﬁ%‘iﬁQ?S E]L?Dﬁdé‘?léulf%@l‘iﬁsé%ﬁq%ﬁ% de,
dimetofrine, dopamne, etifehnin, etilefrin, gepefrine metaran nol,

met hoxani ne, Fat. e, 5.09%, %%)m%ﬁﬁmpﬁéﬁ@&l ptao. %Wﬁb,lmﬁtld}’éh@a

m xtures thereof. -37 AGE Crosslink Breakers (advanced gl ycosyl ati on end
product crossl i askindcgkiasinediol[cahathteldR.S| Pati No. 5§88 4Zppwslimidazdiies (BSs! i nk
breakers that may be used in the conpositions of the present invention

i ncl ude Al agebraiNo. A 0ExE4FDL fledrineand ciilofe shitine opsimaicaitaflive pepyat (UM
end- product formation inhibitors) [0084] Non-limting exanples of ACE

formation inhi bpd g 5toBats43§ayeﬂﬁa%Lmﬂo 8iBlsi(0'S. PRONBS 31063 208 af 4,84550705;esent
I nvention include Pinmagedi ne actives: [0085] Non-1i miti ng exanpl es of

other active i nQeabiRiing dbiativeRy. SF%PPJ@JOS W&@%ﬁsﬁdﬁ%ﬁvﬂﬁ@é (gg*s.qiat.

conposi tions include, but are not limted'to | ow ng resentative

el asses of comeuig 35, Wl derBS HOBKMM AGENG £ AT aRERRM  s2! s,

i soners, esters, ethefs & derivatives nal gesi cs and
anti-i nf | ammat Orn¥lbgcﬂesr{o renin &f §' I”i% I\ﬂ) QX/%) 46ﬂ an%%rv%ggtgflort]bther 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).

Vasodilators

[0081] 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, papaverine, pentifylline,
tinofedrine, vancamine, vinpocetine, viquidil, amotriphene, bendazol, benfurodil
hemisuccinate, benziodarone, chloracizine, chromonar, clobenfurol, clonitrate,
cloricromen, dilazép, dipyridamole, droprenilamine, efloxate, erythrityl tetranitrate,
etafenone, fendiline, floredil, ganglefence, heart muscle extract, hexestrol bis(alpha-
diethylaminoethyl ether), hexobendine, hydralazine compound, itramin tosylate
khellin, lidoflazine, mannitol hexanitrate, medibazine, nitroglycerin, isosorbide

mononittaté, isosorbide dinitrate, and other nitrates, pentaerythritol teﬁaniﬁate,

-36 -



azapropazone, benoryl ate, capsaicin, celecoxib, diclofenac, diflunisal,
etodol ac, fenbufen, fenoprofen calcium flurbiprofen, ibuprofen, ‘
i ndonet haci n, ketoprofen, ketorolac, |eflunom de, neclofenam c acid,

nmef enam ¢ aci d, nab t one,...napro oxaprozin henbut.azone
pheny! but azone,pmbkfl %ﬁ@ﬁ‘i‘?}e’hpﬁ‘?’ %%ﬁﬁ?e’ ?fﬁn?]ﬁﬁ'?ﬁ?: pfoP%l'Xl)r/rE‘Wﬁ'rpé’E‘él‘?ﬁ@‘B?’nol ,
t ramadol and tron‘iﬁt ham ne; é&OOSZ . ant ﬁel m Qt hj cs, ,sugch as al bendazol e,
bepheni um hydr FeRdLFETIR-dtimetazidine, {FpliEste PLospRAte. yisy: alumyadect i n,
mebendazol e, oxami qui ne, oxfendazol e, . oxantel enbonate, prazi quantel,
pyr ant el enbon&!cétlaag‘él bemptiay harcyelars, betahjstie, bradykinin trowincaping buferjodas as
zileuton, zafirlukast, terbutaline sulfate, nontelukast, and al buterol;
[ 0089] anti - babuBernedil, hutelamdne, eaticdil, gislamicate; ¢in¢nagide.i cinnatizing, syJmgdelate,
bacl of en, benzathine penicillin, cinoxacin, ciprofloxacin HCL,
cl ari t hr onyci n diisdipedpylaminedichlomhaide; eleloisin, inoredil, dhmeting) bepromicate, hr omyci n,
doxycycline, erythronycin, ethionam de, furazolidone, grepafl oxacin,
i m penem | evoffepradil, iloptost; &iokitot afatinate, ivoxsuprine XMeatlidin, Kellikreirg mofHsxlyee, aci d,
ni trofurantoin, norfloxacin, ofloxacin, rifanpicin, rifabutin, rifapentine,
sparfl oxacin, spiréMfidathetatd hiB3dHRB ZA¢HfEHanoss, Hidohiagiaidonsl, nylﬁﬂnf)harfer azi ne,
ul phacet am de, sul phadi azi ne, sul phafurazol e, sul phanet hoxazol e,
sul phapyri di ne : i U i : f i vancomnyci n;
[0050] ant | -vi eI TR bR, BB R e e
efavirenz, indinavi{.. l.am j jhavir, nevirapine, ritonavir,
saqui navi r, anghﬁslt%é% ?Jﬁ%?é’wgg%%%;egfgti -depressants, such as anoxapi ne,
bupr opi on, cital opram clom pram ne fluoxetine HCl, maprotiline HC,
m anserin HOl , Nottthei"Byqmiapiae peonpoupdirsfess tp acompyund hewing thei formulaiC1, tr azodone
HC1l, trim pram ne nal eate, and venl afaxi ne HCl; [00921 anti-epileptics, such
as becl am de, carbanazepi ne, cl onéﬁzeg et hot oi n,

a C

wherein a, b and ¢ are each independently a single or a double bond; R; and R; are
each independently a hydrogen, an alkyl, an ester or a heterocyclic ring; R; and Ry are
each independently a lone pair of electrons or a hydrogen, with the proviso that at
least one of Ry, Ry, R3 and Ry is not a hydrogen. Examples of hydralazine compounds
include, but are not limited to budralazine, cadralazine, dihydralazine, endralazine,

hydralazine, pildralazine, todralazine and the like.

Vasopressors

[0082] 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, methoxamine,

midodrine, norepinephrine, pholedrine, synephrine, and mixtures thereof.
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fel bamate, fosphenytoin sodium |anotrigine, nethoin, nethsuximde,

nmet hyl phenobar bi t one, oxcar bazepi ne, par anet hadi one, phenacem de,
phenobar bi t one, phenytoin, phensuxi m de, prim done, sulthianme, tiagabine
HCl, topiramate, val proic acid, and vigabatrin; [00931 anti fungal agents,
such as amphotericin, butenafine HCl, butoconazole nitrate, clotrinmazole,
econazol e AGE Caesslink Breeksnaladvanced glwogleiinead-poaduceaspsstivk breakaryr aconazol e,

ket oconazol e, m conazol e, natanycin, nystatin, sulconazole nitrate,

oxi conazol e, erbinafine HCl, terconazole, tioconazole and undecenoi c aci d;
[00941 anti008Hut agdendimiting examplesiof A dresslink hyeakioesiihatimpydaased in the

sul phi npyrazone; [00951 anti-malarials, such as anodi aqui ne, chl oroqui ne,
chl or proguani | celdpesitidna lof fhepresenténvdtion inelfideolagebeiutdCl, proguanil HG ,
pyri met ham ne and quinine sulfate; [0096] anti-m graine agents, such as

di hydr oergotam ne nesyl ate, ergotamine tartrate, frovatriptan, methysergide
mal eate, naratriptan HCL, pizotifen naleate, rizatriptan benzoate,

sumatri ptan succi nate, and zolnitriptan 100971 anti-nuscarinic agents, such
as atropingg Jg%r - am ne,
mepenzol ate %?@ﬂ?ﬁﬁ%%gﬁﬁﬁgﬁ cycl E%?ﬁamh&ﬁ;an }9??% can1 énﬂXE 0098]
antl-neoplastlc agents and i mmunosuppressants, such as am nogl utethim de,

amsact | ne. 103t OPNoumifth Bt LHRGH AR RlihitohHBM /b SATRAY heol N

capeC|tab| chlora ucl cyc osporln I"pticlne,

estranustlne rin 0TSt | phal an, nercaptopuri ne,
nmet hot r exat e, Wgﬁécygﬁfﬂ%ppﬁ% n%ntlgag%tﬂrlgﬁ%edmﬁbf etil nycophenol at e,

ni | utam de, paclitaxel, procar bazi ne HCl , sirolinmus, tacrolinus, tanoxifen
citrate, t@epestivese, testol act one,

[0085] 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:
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topotecan HCl, and torem fene citrate; [0099] anti protozoal agents, such as
at ovaquone, benzni dazole, clioquinol, decoquinate, diiodohydroxyquinoline,
di | oxani de furoate, dinitolmde, furazolidone, netronidazole, ninorazole,
ni trofurazone, om dazole and tinidazole; [00100] anti psychotics, such as
ar i pi pr azofoege]c! 0zapinbigesiés didaniiGgMematdrd hg@ay, sethlas aloriprintRaofih0X api ne,
thioridazine, nolindone, thiothixene, pinpozide, fluphenazine, risperidone
mesor i dazi ne, %sf.rbﬁﬂbﬁ@beﬁomité}bgfya{cﬁﬁ bE16cox ) BRIBRE, HiRRER], otoBBLE! PT ONMBZI Nne,
per phenazi ne, trifluopromazi'ne, ol anzapi ne; [00101] anti-thyroi d agents,
such as car bi mgggl | b ﬁqp.%g(g h i Rseacinl R4
anti-tussives, SUC égﬁg%ﬁg%gagg%éﬁﬁ?ﬂngg] ﬁgg%lytlcsfmg%gaéﬁéégﬁ
hypnoti cs and r i . as..al: . .t on bi t one,
bent azepam br %ﬁ@%ﬁ%ﬂuﬁ%ﬁ‘%’lﬁ%c ,a%ﬁ‘?é‘?fz’%ﬁ?arﬁm@%%’glg%?%@no hlg‘fpr@%é’br omal ,
chl or di azepoxi de, chl or hi azol e, .chl.orpromazi ne ﬁflon r of.hj xene,

ol onazepam -l AR COBIER RRARE AR RIS PP Ao B Ot B0l |

et hi namate, fluanisone, flunitrazepam triflupromazine, flupenthixol
decanoate, fl ufRE¥ ogamakiacltrmadal and tiometha gabapentin, hal operi dol

| orazepam -41 | ornetazepam nedazepam neprobamate, nesori dazi ne,

met haqual one met hyl pheni date, m dazol a nol i ndone, nitrazepam

ol anzapi n e[,OO%u az epadiiheainthiasaush pp#bendazole, hephgpinpdydroxgpaphhoate,
prochl or perazi ne, pseudoephedrine, quetiapine, risperidone, sertindole,
sul pi ri de, temsampendazale)idinhicgephendyermesting mebendazole pRingaigying eafepdazplel one;
[00104] corticosteroids, such as becl onet hasone, betanethasone, budesoni de,
corti sone acet axanteldashongteprizigente], pyientahamtionato ard thisbentlazaler t i sone acet at e,

[0088] anti-asthma agents, such as zileuton, zafirlukast, terbutaline sulfate,

montelukast, and albuterol,

[0089] anti-bacterial agents, such as alatrofloxacin, azithromycin, baclofen,
benzathine penicillin, cinoxacin, ciprofloxacin HC, clarithromycin, clofazimine,
cloxacillin, demeclocycline, dirithromycin, doxycycline, erythromycin,
ethionamide, furazolidone, grepafloxacin, imipenem, levofloxacin, lorefloxacin,
moxifloxacin HCI, nalidixic acid, nitrofurantoin, norfloxacin, ofloxacin, rifampicin,
rifabutin, rifapentine, sparfloxacin, spiramycin, sulphabenzamide, sulphadoxine,
sulphamerazine, ulphacetamide, sulphadiazine, sulphafurazole, sulphamethoxazole,

sulphapyridine, tetracycline, trimethoprim, trovafloxacin, and vancomycin;

[0090}] anti-viral agents, such as abacavir, amprenavir, delavirdine, efavirenz,

indinavir, lamivudine, nelfinavir, nevirapine, ritonavir, saquinavir, and stavudine;
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fluni solide, fluocortolone, fluticasone propionate, hydrocortisone,
nmet hyl pr edni sol one, . predni sol one, predni sone and trianti nol one; [00105] anti
par ki nsoni an agents, such as aponorphi ne, bronocriptine nmesylate, |isuride

mal eat e, pi@ﬁ% lexol eanttzga;oegj‘égju{zlzﬁja§10E9}am%gﬂn%,Gégﬁﬁgg)ﬁﬁgéitaﬁ&%&%omipﬁg{ine,

gastrointe agen suc I'sac I'ne,” clsapr

6 phenov i TR Lighuol 08 S L ORBRS ul PRSHRBL 83,
At WA S A0S LS B b lg0, 5 L P

etretinate, retinoids, Targretin, and tazarotene; [00108] |ipid regulating
agents, su s atorvastatin, bezafibrate, cerivastatin, ciprafibrate,

cl of i brat e,fJbP nof i brafleePleRticsSustuas beclagides aptagipzqping, flogazeparticfiotqihobucol |,
and sinvastatin; [00109] nusc|le relaxants, such as dantrol ene sodi um and
ti zani di ne HCl; felbampte; fospheoytom sogium, lsmetrizinse methoins mefhswmide) ci tri ol
carotenes, dihydrotachysterol, essential fatty acids, non-essential fatty
aci ds, phyt onadinethylphé¢nobarbitong, oxcarbazepine pasametiadiones phehacemile, vi t anmi n E and
vitamn K; [00111] opioid anal gesics, such as codei ne, dextropropoxyphene,
di anor phi ne, dpleychadsitvde,i phenytdin ghampkimide ptimidone) splthiemb agstdne HOL, phi ne,
nal buphi ne and pentazocine; 1001121 sex hornones, such as cl om phene
citrate, corti siopiamdi€tvalpeoic shdand vigabati@l)ydr oepi andr ost er one, et hynyl
estradiol, finasteride, fludrocortisone, fluoxynesterone,

medr oxypr ogest erone acetate, negestrol acetate, nestranol

m%‘t hyl t est Fg98y one, dLBhdl 8heisQRRh ad@hEiRrcR], buteeFing Ml Butocefdzplégat ed
estrogens,

nitrate, clotrimazole, econazole nitrate, fluconazole, flucytosine, griseofulvin,
itraconazole, ketoconazole, miconazole, natamycin, nystatin, sulconazole nitrate,

oxiconazole, erbinafine HCI, terconazole, tioconazole and undecenoic acid;’
[0094] anti-gout agents, such as allopurinol, probenecid and sulphinpyrazone;

[0095] anti-malarials, such as amodiaquine, chloroquine, chlorproguanil HCI,
halofantrine HCI, mefloquine HCI, proguanil HCI, pyrimethamine and quinine

sulfate;

[0096] anti-migraine agents, such as dihydroergotamine mesylate, ergotamine
tartrate, frovatriptan, methysergide maleate, naratriptan HCI, pizotifen maleate,

rizatriptan benzoate, sumatriptan succinate, and zolmitriptan;

[0097] anti-muscarinic agents, such as atropine, benzhexol HCl, biperiden,
ethopropazine HCI, hyoscyamine, mepenzolate bromide, oxyphencyclimine HC1 and

tropicamide;

-40 -



progest erone, rinexol one, stanozolol, stilbestrol, testosterone and
ti bol one; [00113] stimulants, such as anphetam ne, dexanphetam ne,
dexfenfluram ne, fenfluram ne and mazi ndol; 1001141 drugs for rheunatoid

arthriti Se[ﬁw?igoas MEhARLS, %%9 et drd Minkifbsy f&&%&)&ﬁ'sﬁ’&i ddGhiifo gﬁﬂé?hlﬂﬂ&ed sodi um

t hi omal at 1151 dr ug for osteopor osi s such as al endronate and

raloxifene; Qe 6o AL SN, bhARHTbyaitih. AGERARC oS such as

acyclovir, valacycloVir ovir metl c& such as

ontanset r on an%ﬁ@ecﬁmeglsh%gr@aRamgngﬁ&g%%l dga%ﬁﬁe'e@r;chﬂg Laahayenol ds

i ncl ude the anthrocyani ani ns prioant hocyani di ns;

fl avan-3-ol s; avanols: fl ayone ones; |soflava S; salts and
esters thereof ° lfo?fﬁ e’bfgi?é%‘b:#‘étﬂ‘f %f’g’ % yICTRARIORUITE egﬁ)(fq{? X#%:av0noi d
conpounds isolated fromplant, part of pl ant or ext ragt s of Ast ragal us

Menbr anaceus, EomYéWe@Hﬁg%égﬂcaﬁptr% matstbmyqophenebitey nteamiienepcliedtlat ed from
different sources or chemcally synthesized. In addition, any suitable
known or not y@tocaibezinyHEB dirolimus, tamslithusdamenifen citrated tenipesifie,jesiabictbneonpound,
is wthin the scope of the present technology. A nunber of flavonoids and

i sof | avonoi ds dopetedesHCl, baditoremifi@Peitlatepa St at e Uni versity Dat abase on the

| sof | avone Content of Foods, Release 1.3-2002, and in USDA Database for the
Fl avonoi d Content of Sel ected Foods--2003 (http://ww.nal.usda.

gov/ f ni c/ {69 onp/ Denttepriosnzbdlmgentsshdheas atnvaquone ibdnznidazole, clioquinol,

(http://ww. nal . usda. gov/firic/foodconptData/Flav/flav.htm) (both of them
herew th i ncodpaxyained, dilodolsidesxggeiagline] diloadille fasoaesy ditétolmitlq faazolidend, | ed
person how to choose the suitable flavonoid and/or isoflavonoid conpound

for the purposgelbnidiRle) hRERiMole, dRNAIAAE Biniddz6k 28X BRI RIe;f | avonoi d
conpounds for the pur pose of the pr esent

[00100] anti-psychotics, such as aripiprazole, clozapine, ziprasidone,
haloperidol, molindone, loxapine, thioridazine, molindone, thiothixene, pimozide,
fluphenazine, risperidone mesoridazine, quetiapine, trifluoperazine, chlorprothixene,

chlorpromazine, perphenazine, trifluopromazine, olanzapine;

[00101] anti-thyroid agents, such as carbimazole, paricalcitol, and
propylthiouracil;

[00102] anti-tussives, such as benzonatate;

[00103] anxiolytics, sedatives, hypnotics and neuroleptics, such as alprazolam,

amylobarbitone, barbitone, bentazepam, bromazepam, bromperidol, brotizolam,
butobarbitone, carbromal, chlordiazepoxide, chlormethiazole, chlorpromazine,
chlorprothixene, clonazepam, clobazam, clotiazepam, clozapine, diazepam,
droperidol, ethinamate, fluanisone, flunitrazepam, triflupromazine, flupenthixol

decanoate, fluphenthixol decanoate, flurazepam, gabapentin, haloperidol, lorazepam,
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devel opment may be, but are not limted to, (-)-epictechin, (+)-catechin,
procyanidin B2, quercetin dehydrate, taxifolin, resveratrol, and the |ike.
[ 00120] Carotenoids, generally are tetraterpenes originating fromthe

meval onate and jog@Ra04¥ath, Yh&aa Sep R OB B Rak a2 VA0 O kRl R ABKS €S SOoMet i nes

refer to their source as the 'iIsoprenoid” pathway). Two nol écul es of the

C20 conpound . g S 0 t t he

symetri cal Ca%g%@ﬂg#%ﬁhgé;ﬁ%?@%, B%?B%%gli épéglr’ gﬁg%‘%ﬁ&&g‘;zﬂfa@}, vided into
two subcl asses,_i.e...nore | ar.conpaynds |l ed. xantho ls, or

oxycar ot enoi ds,peg??ga?ﬁ%nehg qn%\?nerﬁlng@@g%tW&ﬁ%épaef%ﬂneehgsgpgﬁeg%ﬂf’ Terns such
o enbod mentBeLTEMy BSHor DL SEICIeC PR ST Ter e Tt
naturally occurri I’,l(? cargter]oi d or sinply to synthetic carotenoids. In sone
enbodi ment s, t olides @Ad ZPIelgRGt enoi d anal og and car ot enoi d derivative may

generally refer to chem cal conpounds or conpositions which are
synt heti cal | derived from non-carotenoi d based parent conpounds; however,

whi ch ul tiWﬁi/Qé’I]y s §Bgcaseroids) such eschoplomethasonghstamethasongebydseamidenal og. I n

certain enbodi nents, ternms such as carotenoid anal og and carotenoid
derivative may ageisenedceiate; désoxymathasonpy dexamethasongdhidyacottisenesicetatenat ur al | y
occurring carotenoid. Exanples of carotenoids are provided in the book
" Car ot enoi ds Hdhnhisolide, fluedhrtolode, fintiGhsoly propiomte; hyddocori§ié, whi ch is herein
i ncorporated by reference. [00123] It will be evident to any skilled person
how t o choose trsthylpietiibdlone; prediistiGiefpredrisane dnditrfaficinbologe;pur pose of the
present devel opnment. [00124] Exanpl es of carotenoids include astaxanthin,
zeaxanthin, lutein, |ycopene, beta-carotene.

[00105] anti-parkinsonian agents, such as apomorphine, bromocriptine mesylate,

lisuride maleate, pramipexole, ropinirole HC], and tolcapone;

[00106] gastrointestinal agents, such as bisacodyl, cimetidine, cisapride,
diphenoxylate HCl, domperidone, famotidine, lansoprazole, loperamide, mesalazine,
nizatidine, omeprazole, ondansetron HCL, rabeprazole sodium, ranitidine HCI and

sulphasalazine;

[00107] keratolytics, such as acitretin, calcipotriene, calcifediol, calcitriol,

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

[00108] lipid regulating agents, such as atorvastatin, bezafibrate, cerivastatin,
ciprofibrate, clofibrate, fenofibrate, fluvastatin, gemfibrozil, pravastatin, probucol,

and simvastatin;

[00109] muscle relaxants, such as dantrolene sodium and tizanidine HCI,;
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[00125] Other non-limting exanples of naturally occurring carotenoids

i nclude: Aaptopurpurin; Actinioerythrin; Actinioerythrol; Adonirubin;
Adoni xant hin; A.g.470; A.g.47 1; Agelaxanthin C; Al euriaxanthin;

Al | oxant hi n; Amar ouci axanthin A; Amarouci axanthin B; Anchovyxant hi n;

3', 4' - Anhydfeidioht ox amithitional ad&nts\aivhds oaleitrio), fchmienzs dillydrotachysterol, essential
Anhydr oeschschol t zxant hi n; Anhydrol utei n; Anhydroperi di nin;

Anhydr or hodovi bifitty,acilemodireaseaniil @terdciis phydahdiol; viveiiniA) §idrin B.sub.2, vitamin
Anhydr owar m ngone; Ant heraxant hi n; Aphani ci n; Aphani col; Aphanin; Aphanol ;
Aphani zophyl | ;& venEid-~samaien-8' -al; 10" - Apo- bet a-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;

bet a- Apo- 3-1g@¥19f enal opibAlaRaBRestsuehaObdBRE, dex oRpphede, diahdtpmne! ;

bet a- Apo- 8'[- carIot enalp; bet a’-g%go- 10' - car ot enal tb@l:r)gq a- Apo-12' -&%ar ot enal ;

bet a- Apo- 14' - ca o z ‘& Hhfone, Saci s shikengt ene- 3, 8' -
diol; 4'-Apo- be?%&?g?@fgﬁ?%p_ﬁgﬁbmg@%{&,gﬁ_ Apo?eﬁg%oe{l-ﬁﬂgeé?glz)e h-8' - gi c acid;
10" - Apo- beta- ¢ %n%z Qi-m;lf,O' -oic acid; 12'-Apo-beta- caroten- 12'-o0ic acid;
bet a- Apo-2' -carotenor ¢ ’aci d; beta-Apo-2'- carotenoic acid methyl ester;
bet a- Apo-8' -carotenoi ¢ aci d; beta-Apo- 10'- carotenoic acid;

bet a- -124& t ' id. 8.- - bet a- - 3-0] . bet a- -2' -

o 205, A0 PR s ALl e RS o
I l; -8 -1 l; -10' - vi.ol t hal -..12' -vi ol t hal ;
B

Apo- 4- zeaxant hinal ; Astacei n; Astacene; Astacene dipal mtate; Astaxanthin;
Asterinic aci d; IuoKmesisTanETBeOXYREQERStoroRs apotaieampBeshe agsiate ARRSGHOL

Aur oxant hi n; Azafrin; Azaf inal dehyde; [01261 Bacterial phytoene;

Bact eri oer yt hr i metiyBesiostanene; Borpidistoyensy nongasel goestrashiel; eqanjugsiee geiragansal pha;

Bacteri oruberin; al pha-Bacterioruberin; Bacterioruberin
progesterone, rimexolone, stanozolol, stilbestrol, testosterone and tibolone;

[00113] stimulants, such as amphetamine, dexamphetamine, dexfenfluramine,

fenfluramine and mazindol;

[00114] drugs for rheumatoid arthritis such as methotrexate, auranofin,

aurothioglucose and gold sodium thiomalate;

[00115] drugs for osteoporosis such as alendronate and raloxifene;
[00116] local anesthetics;

[00117] anti-herpes drugs such as acyclovir, valacyclovir and famciclovir;
[00118] anti-emetics such as ondansetron and granisetron;
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di gl ycosi de; Bacterioruberin nonogl ycosi de; al pha-Bacterioruberin nononet hyl
et her; Bi sanhydrobacterioruberin; 3,4,3 ,4'-Bisdehydro-beta-carotene;
Bi sdehydr ol ycopene; 2, 2'-Bi s(4-hydroxy-3-nmnet hyl -2-but enyl) - bet a, bet a-
car ot ene; . \ s s )
ne; 1 d ;
2, 2 - i sf 3- {4 Phosyr Sl aee ooy nglofe o spopiepidlyp R aploR sy o1 peq
rahydro- psi,psi-carotene:1,4' -diol: ' 1 Bj - s )
gl ucopyr anosyl OQ%%P@_O k eapﬁiﬁs’- éavaﬂg Qt%sljttlé}’ly O}SE fg@r{r’i}%s(’ glg%%gﬁ%alrsg@aevﬁrel?mﬁ,sim-
Bi s(4- hydr oxy- 3-

hydr oxy- 3- met hylag‘gésg%% gﬁﬁi’gftﬁﬁ%‘g"fb?‘g‘g’@ﬁi - %%E%O{%%Hgﬁlgg%ﬂgﬁ%g@%’ﬁ‘gé?@ﬁy 3-

nmet hyl butyl -3,4,3",4' -tetyadehydrq-1,2, 1", 2" tetrahydro- psi, psi.-

car ot ene- 1, 1' - dit9fatedsfrom P%P%Pﬁ%/ﬂéﬁmpr- KURLHE @ t’j“gf’%‘ﬁé‘fef”,br‘é'ﬁg?l}’l%r ot ene;
2,2' - Bis(3-nethyl-2-butenyl-3,4 3,4 -tetradehydro-1, 2-di hydr o-psi, psi
-caroten-1-ol; zf,l%’mpaﬁe%Q@-%@H@/ﬂa@%’d@éﬁ??‘)ﬂ%@iﬁﬁ@ from difforeri geuigas0b- 1, 2, 1'
2' -tetrahydro-psi,psi-carotene- 1,1 -diol; 2,2 -Bis(3-nethyl-2-butenyl)
-1,2,1', 2" -t et r shenlicalymynthesizedc I addition, anysuitabiloknownpr 2ot Wit dis@versdhy| - 5-

C- et hyl pent osyl oxy)-3,4, 3" ,4' -tetradehydro-1,2,1',2" - tetrahydropsi,

psi - car ot ene- 1, flavatioid conipoBhd, Badisoftevonad yoropound e tvithindh@scope of thevpresedt 2 -

Bi s(rhamosyl oxy)-3,4,3",4' -tetradehydro- 1,2, 1',2'-tetrahydro-psi,

psi - car ot ene- 1, {echdlOdy. ABiusibe: of fi-@roldsGGal dsoalBtdhbids afealebaibad inISDA-Towa

Cant haxant hi n; Capsant hi n; Capsant hi n epoxi de; Capsant hi none; Capsant hone;

Capsochrome; Cag@@d UhiversitfDRaBist bh 1 iTMRvone CRREAT $HI08s, ReRAFUNAGI, Md;
16' - Car boxyl -3' , 4' -dehydro- ganma-carotene; Carai noxanthin; Caricaxanthin;

bet a- Car ot enal ; ;.pSt j = Al t : e X;

al pha- Car ot ene; 1@?2@%%%%@@%&3%& a- &rog?glﬁg?d:gtge({ag, %@%m Car ot ene;
bet a, [epsi ] - Carqtene: beta hi l.-.Gar qt ene; 21 i r.otene; ganna-

Car otEang; zgammag%r‘(&mg% sg%%ﬁ/é’gﬁ%%@p?%t?@*@%@@fl%@@la_n‘éi gt ene; [epsi]
" carotene: L bt Sal s BSv s TS okl PGS (ol thdt Rkt

-Carotene; zeta

incorporated by reference). It will be evident to any skilled person how to choose the
suitable flavonoid and/or isoflavonoid compound for the purpose of the present
development. For example, flavonoid compounds for the purpose of the present
development may be, but are not limited to, (-)-epictechin, (+)-catechin, procyanidin

B2, quercetin dehydrate, taxifolin, resveratrol, and the like.

[00120] Carotenoids, generally are tetraterpenes originating from the mevalonate and
deoxyxylulose phosphate pathways (older sources sometimes refer to their source as
the 'isoprenoid' pathway). Two molecules of the Cyp compound
geranylgeranyldiphosphate (GGDP) condense to form the symmetrical carotenoid

skeleton.
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Carotene; zeta-Carotene, asym; eta-Carotene; [theta]-Carotene; xi-Carotene;
[ phi]- Carotene; [phi],[phi]-Carotene; [phi], X-Carotene; [phi], psi-Carotene;
X, X- Car ot ene; psi-Carotene; psi, al pha-Carotene; psi, psi-Carotene;
[theta] - Carot ene; beta- Carotene- 5,6,5',6'-diepoxide; beta-Carotene
5,8,5,8 - dV®3dki de; Oseatenoids arecdividedsnteriwo subplasses.dje:, more polar compounds called

bet a, bet a- Car ot ene- 2, 3-di ol ; beta, beta- Carotene-3, 4-diol;

bet a, bet a- Car ot earthepl§ils, ongxygamotenoidsand hemanpalahydroparban chroteiies |

beta, [epsi]-Carotene-3,2'-diol; beta,[epsi]- Carotene-3,3 -diol;

bet a, psi - Car ot ene- 2, 3-di ol ; beta, psi-Carotene- 3,3 -diol;
[epsi],[epsi]-Carotene-3,3 -diol; [phi],[phi]-Carotene-3,3 - diol;

psi, psi - Carjodnp- 16Tdnssdtiods cabtnoidembiog 6ad eirioidddtivativehayidnatally tefre;
beta, [epsi]-Carotene-3,3 -diol dipalmtate; beta, beta- Carotene-2,2'-dione;
bet a, bet a- Car ot ¢\-3nk eHibeMitient @héinibA cBmp&Hde bedhRpdsifiort REFed from a

bet a, psi - Carot ene- 3, 4-di one; [epsi],[epsi]- Caroténe-3, 3 -dione;

bet a, chi - Car ot engs 311 S cafllifdEn : = (5 - g =i ;

bet a, psi - Car ot ene- AE,HX'%P c‘%il‘“g%’ﬁ%ﬁmt gfgoilgmfgg ﬂ?@g{egﬁgﬁgeﬁ@&%i%ﬁ%?e

psi, psi - Car ot ene- ' -di one; al - - i.de: . - Car ot ene

5, 6- epoxi de; Ze,?gx_%é@gﬁightgﬁ%spsgﬁﬁ%&a%%fagﬁlgggr;((?c g‘?{gﬁgl&i&n‘}aﬁ%%%a

bet a, beta-Carotene-3. 4,3 ,4' -tetrol; befa,beta-Carotene-2,3 2' .3, - tetrol;
bet a, bet a- Car oﬁ%??éég',rﬁgéto, °A‘emf"é{‘i°8ﬂ’8‘,m WF?WQS%’P%WEW&‘?, W@t,%‘gmc,agy -tetrone;
bet a, beta-Carotene- 2,3,2'-triol; _ beta, beta- Carotene-2,3,3 -tr.iol;

bet a, bet a- Car ot @ffaved, frpnynon-garefpnoid,based prse comppwss hawsver, which pltigately

beta, [epsi]-Carotene-3,4,3 -triol; beta,[epsi]- Carotene-3,19,T- trio];

bet a, [ epsi ] - Car sebstaatigllygseznble ¢ pasptengiddesived analogchy esriaimeengpoginents; tefrahe:
bet a, beta- Caroten-2-o0l; beta, beta- Caroten-3-ol; beta, beta-Caroten-4-ol;
bet a, [ epsi ] - Car stdras2arotgnoidnetleg preheidtenCit derizati@-nady, generally refer to a synthetic

beta, [epsi]-Caroten-3' -0l ; beta,[epsi]- Caroten-4-ol;

bet a, [ phi ] - Car oderivalivebf a fisirallyXedCaning earonoild, ERahples @iardtaoidks are-plovided 4
beta, psi- Caroten-4'-ol; [epsil,psi-Caroten-3-0ol; [phi],[phi]-Caroten-3-ol;
[ phi], [ phi] - Car ¢ 8 bodle“Girétenididl Hankibotk]™ ddae PbyeG: Beford: ul, 20040 @ihighéisihy d;

bet a- Car ot enone; bet a, bet a-
incorporated by reference.

[00123] It will be evident to any skilled person how to choose the suitable carotenoid

compound for the purpose of the present development.

[00124] Examples of carotenoids include astaxanthin, zeaxanthin , lutein, lycopene,
beta-carotene.

[00125] Other non-limiting examples of naturally occurring carotenoids include:
Aaptopurpurin; Actinioerythrin; Actinioerythrol; Adonirubin; Adonixanthin; A.g.470;
A.g.471; Agelaxanthin C; Aleuriaxanthin; Alloxanthin; Amarouciaxanthin A;

Amarouciaxanthin B; Anchovyxanthin; 3',4'-Anhydrodiatoxanthin;
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Car ot en- 2-one; beta, beta-Caroten- 4-one; beta,|[epsi]-Caroten-2-one;
beta, [epsi]- Caroten-4-one; beta, psi-Caroten-4-one; gannna- Caroten-4-one;
al pha- Carotone; Cel axanthin; Chiriquixanthin A Chi ri qui xant hin B;

Chl or el | axant hi Mﬁg robact ene; Chl oroxant hi n; sant hemaxant hi n;
G tranaxant hi n; Yilextranthin; pahydressehsghpltzzanth “E) dsolyteiny i nene;
beta-Citrauri noI Gt roxant hin; Compound X; C.p.: Corynebacterium

poi nsettiae; CoAphweneridinin; -”@Jbb"yfﬁﬂlfodmm Aghm@@pmantmnpmmmanmngm C.p.;
Crocetin; gamra-Crocetin; Crocetindial (dehyde); Crocetin diglucosyl ester;
Crocetin di net h;?.hhsemmrﬁ@ouc;e&ﬂt}mrgtanﬂlhmhiphmﬁdin;g’mhaxﬁsqlt Aghanit; dpharfal;ocet i n
glucosyl nethyl diester; Crocetin nonogenti obiosyl ester;

Cr ocet i nseni al dAbyaézopkylh @l-Apo-b&aeawars!-bll 10'-Apottetascapstetdl 01; alOI Y Pipobafsi N;
Crypt ocapsone; Cryptochrone; al pha- Cryptoeutreptiellanone; beta-

Cryptoeutrepti etdrgg@ngal; I'yAobdtAdrdten- 44D 60 AP PSAEHrOHEALE'-AT §'DAfoXRAL hene;
Crypt oxant hi n; al pha- Crypt oxant hi n; beta- Cryptoxanthin; Crypt oxant hin

5,6,5', 6 di epogirdien sQUYRLK ao Q:‘afbt&aﬁbécasA%o &dda?&%'l Gb%ﬁ- ,mgsra ¥gaLhin 5,8,

5,8 d| epoxi de; Crypt oxant h 5, 6-epoxi d yptoxanthin 5 epoki de;

O ypt oxant hol ; '2t @2@@@417&3 %&&'2 %J#&éf‘bﬁ?ﬂ)ﬁfb  carote A W RX APS e

Decahydr o- bet a- car ene
Decahydr o- psi , pg] . 1..1 1 .
Decahydr o- psi , p&" °t8’é?ﬁ 3’[ gan‘gpo 1‘??“?%%‘&]1%)‘1% 87°dr%teﬁ L %é‘pojbﬁg’c §H98P%3Bsi | psi -
caroten-1-ol; ydro ene; Decapr nox nt hi n; ¢aprenoxant hin
di gl ucosi de; Del:@aga ggf?‘ﬁ rﬁteﬁtf'rTB’g‘jla 0 etaDgzggt@g ne6 251 %Poﬁéﬁydr 0-
see al so Bi sdehydro-, Di dehydr o-, l\/bnodeh dr oDehydr oadoni r ubi n;
Dehydr oadoni xan¢amten-1@%xogasids d3rdpebeia- ICPFOtQDe]ﬂy@Ilﬁééldr‘?ﬁt%ﬁéotzl parotpRaiganid-
bet a carotene; 3, 4-Dehydro-beta-carotene; 3',4'- Dehydro-gamma- carotene;
3',4' -Dehydroc rbqta-éqoa-ﬁt- leanotenbie hyldffm@m H?ta-Almeﬁydrop@ewmsi, Peta-Apo- 10'-
Dehydr ogenans- P; Dehydr ogenans-P; Dehydrogenans-P 439
carotenoic acid; beta-Apo-12'-carotenoic acid; 8'-Apo-beta- caroten-3-ol; beta-Apo-2'-
carotenol; Apo-7-fucoxanthinol; Apo-2- lycopenal; Apo-3-lycopenal; Apo-6'
lycopenal; Apo-8'-lycopenal; Apo-10'- violaxanthal; Apo-12'-violaxanthal;
Apoviolaxanthinal; Ap6-2-zeaxanthina1; Apo-3-zeaxanthinal; Apo-4-zeaxanthinal;
Astacein; Astacene; Astacene dipalmitate; Astaxanthin; Asterinic acid;
Asteroidenone; Asym. zeta- carotene; Aurochrome; Auroxanthin; Azafrin;
Azafrinaldehyde;

[0126] Bacterial phytoene; Bacterioerythrin alpha; Bacterioerythrin beta;
Bacteriopurpurin alpha; Bacterioruberin; alpha-Bacterioruberin; Bacterioruberin
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~(glucosyloxy)-3-methylbutyl]-3,4,3',4'-tetradehydro- 1,2,1',2'-tetrahydro-

psi,psi-carotene-1,1'-diol; 2,2"-Bis[4-(beta,D- glucopyranosyloxy)-3-methyl-2-
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nono- OH, dehydr ogenans- Phyt oene; dehydr ogenans- Phyt of | uene;

Dehydr ohydr oxyechi nenone; 3'-Dehydrol utein; 3,4-Dehydrol ycopen-16-al;
Dehydr ol ycopene; 3, 4- Dehydrol ycopene; 15, 15' - Dehydrol ycopersene; 7',8',11",
12' - Dehydrononapreno xanthin; 11' 12 ona thin, 3,4 -
Dehydro- 17' (or B Y?lwag%ﬁ%a-ea&?%?eea&%?%% RETDRASRIER: 11, 12-
Dehydr ophyt oene; 11',12'- Dehydrophyt oen 2' hydr opl ect ani_axant h| n;
Dehydr or et roc ar%@cl@%garem@rsa@@ﬁwr PRty W"Y‘ééﬂwl&%%@r[ﬁﬁlh[@%] 4' -
Dehydr or ubi xant hi n; ydr osqual ene; -49 7,8, 7' , 8 - Dehgdr ozeaxant hi n, 7, 8-
Dehydr ozei noxaneditane; BairBistyhydaererch- maggndhusyldehd 4 -tetsadsbyemochd. X ditetrabbidro-
Deoxyl utein I; Deshydroxydecapr enoxant hi n; Di adi nochrone; D adi noxant hi n;
Di anhydr oeschs chrpsiz seaviehs-hi'-diols2, 2'EB1a(ddnqtbyla2r‘ma¢nyﬂ)e[nes1] lapsi)-carotene; 2,2'-

D apocaroten-4-al; 4,4'-D apocarotene-4,4"'-dial; 8,8 -D apocarotene-8,8'-
dial; 6,6'- Di aBis(ﬂameﬁghb—bﬁt;eﬁyl-M,ﬁMbteamdeﬂydr&162-diﬁ)ychp<psiapsb{ce1rm®nﬁ%l,-&‘, 28%0i c
acid; 4,4'-Di apocaroten- 4-o0ic acid; 4,4'-Di aponeurosporene; 4,4'-

Di aponeur 0spor eBis@B-ptthyRT-bateny)-3,4,3' Mit@RAHRED S, 2%14ahyac?s®phscmidnaene 4,
4' -Di apo-7, 8, 11, 12-tetrahydro | ycopene; D at oxanthin ehydro-, see also

Dehydro-, Nbnodglwss2 3 BA{3-Rbepbss: -1@ @2'4964 dfodisPpRardtend)1;1'diol,
3' 4' - D|dehydm2’ - apo- beta(carofq Qny?) - Dhgehyc?ir)%astaxant ¥ '3,

dehydr o- be} g ’ o 2 . ' | -
e bk %ﬁﬁ%ﬁ%a?%?ébné%ﬁfm 1 g%?Bdfoﬁggﬁgde?%gag%r aroten 15
D Gy ar O DEkIoR R, bSal e, d%b%ﬁqsgmn G5 P g%grdg%rsa auene:

3
7,50 Deﬂiﬁﬁﬁﬁﬁ?%%a%ﬁ%% ?exraéhagw‘é‘f @yzpﬁe%ah% i Bhbseigene

8

7, 8- Di dehydr o- bet a, bet a- car ot ene- 3, 3' -di ol ;
d fiehen
;

3,
3

Di dehydr o- bet a, ln’car ot ene-3, 3" -di ol ; 3 4 D| dehydm bet a, bet a-
carotene-2,2'- dione; 3',4'-Didehydro- bet a, psi-caroten-16'-oi c acid;
3',4' -Di dehydm bet a, bet a-

[0127] Caloxanthin; Calthaxanthin; Canthaxanthin; Capsanthin; Capsanthin epoxide;
Capsanthinone; Capsanthone; Capsochrome; Capsorubin; Capsorubindione;
Capsorubone; Carangoxanthin; 16'-Carboxyl-3',4'-dehydro- gamma-carotene;
Carcinoxanthin; Caricaxanthin; beta-Carotenal; psi, psi-Caroten-20-al; Carotene;
Carotene X; alpha-Carotene; beta- Carotene; beta,beta-Carotene; beta,gamma-
Carotene; beta,[epsi]- Carotene; beta,[phi]-Carotene; beta,psi-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; [theta]-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'-
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caroten-3-o0l; 3',4'-D dehydm beta, beta- caroten-4-ol;
, 8- Di dehydro-beta, [epsi]- caroten-3-ol;
8 Di dehydm bet a, [ phi]-caroten-3-o0l; 7, 8-D dehydro- beta X-caroten- 3-ol;
D dehydr,0

h dr o- bet ad’ﬁ’é e&%ﬁgﬁ[s gﬁ %‘%34‘{)‘1101 g’ewi{epsgld%é%ﬁr 32 il betalersiky ot en- 18' - ol ;

4'

e

, 4' - Di dehydr g- bet e car ot

4' - Di dehydm' gsf d&fg’rl@fael??" a@ﬁ@e’as'dl‘%" bﬁ’%ﬂ?ﬁqﬂ?}‘ebé@ adigkt a- car ot ene
3" -triol; 3, 4- D|dehydr o- | m.p psi - car.ot ene,

- Di dehydr o- iepgﬂ,&ngg}ﬂ}a@qtﬁgqé) Schql [@hﬁ rpsazgte%ﬁ% 3'- diol; psi,psi-Carotene-

- D dehydm 5, 6-dl ydr o- bet a, bet a-carotene-3,3' -diol; 31,41-

ehydro-1', 2'16,46'djels bﬁtbmt&cgmtmés%d@h@mfatedbm,[eps] Carotene-3,3"-diol
ehydro-1',2'-di hydro- -50 beta, psi-carotene-1',2" -diol; 3,4 -D dehydro-
, 2' - di hydr o- Hiphlmifatd; bem;betae@aot@néz-z,z'-dibmbqta,BetﬂrOataﬂ@i&deét-diome;meuibhgadr 0-
psi, psi-carotene-1,2-diol; 7,8 -D dehydro-5, 6- di hydro-beta, bet a-

car ot ene- 3, 5, 6Caiotdnei4rAdione} beta phicCuiotetieeB, S didneli [Epsili epsiie Cardtszib3;3'-dione;
carotene-3,5,3 -triol; 7,8 -D dehydro-5, 6-di hydro- bet a, bet a- car ot ene-

3,53 -triol; Beta f}hl-cd?bﬂﬁémb'-amﬁe, béta; A Chwtbhe- Mﬂﬁnéﬂdeta%{-@hﬁfbﬁelﬂi 2" -
triol; 1',16' D|cfehydro 1,2 - di hydro bet a, psi -caroten-2'-ol

Di dehydro 1,2 r i 2 -
di hydr o- bet a. pgluﬂ?: BB ?aﬁ’tfb% SRR hﬂsél Fg#’tene&? ﬂlifél % o%*ﬁ%ﬁ‘?'i‘%s‘?"

caroten-1|-ol; . | =18z | QX

Di dehydr oi sor e§16e§a¥1%f&%%€£r§te&%5 g%g{i %‘Q'Ee{ 0- négmgégglrag%%n%émd?,’ 8-

Di dehydrorenie d etro- -carot ene;

o C£" D denyar B EECsfatbR B Ok SedpB B S el S

carotene 4' 5 Dldey 0:;4,5 - 1e bet a car ot ne33 dIO| 4",

5'- Di dehydr o- 40310@51 7 diselsonss ohi %5569@%3,36?%%%&9% cfa eta-Cfio ene-

D dehydro-5, 8, 11’ tetrahydro-10' - apo- bet a- car ot ene- -triol; 6",

7' - Di dehydr o- 5: 73 At befzshatai(ypEnienetied 3 el bet batarCarolens; 3o g Bpta,bgent of ;

6, 7- Di dehydro-5,6,5",6'-tetra hydro-beta, beta-carotene-3,5,3", 51 tetrol

3, 4- Di dehydr o- Carofeng:3,44'triel; beta, fepsil-Gatotene-3 i3 -trinlihetalepsib|Carotene-3,19,3'-

Di dehydr ot dkentri or hodi n; 7, 8-
triol; beta,[epsi]—Carotene-3,20,3'-tri01; beta, beta-Carotene-3,4,4'-trione; beta,beta-
Caroten-2-0l; beta,beta- Caroten-3-ol; beta,beta-Caroten-4-ol; beta,[epsi]-Caroten-2-
ol; beta,[epsi]-Caroten-3-ol; 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],[phi]-Caroten-
16-ol; [phi],[phi]-Caroten- 20-ol; 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-Caroten-4-one; gamma-Caroten-4-one; alpha- Carotone;
Celaxanthin; Chiriquixanthin A; Chiriquixanthin B; Chlorellaxanthin; Chlorobactene;
Chloroxanthin; Chrysanthemaxanthin; Citranaxanthin; alpha-Citraurin; beta-Citraurin;
beta-Citraurinene; beta-Citraurinol; Citroxanthin; Compound X; C.p.:

Corynebacterium poinsettiae; Corynexanthin; Corynexanthin glucoside; C.p.; C.p.;
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D dehydr ozeaxant hi n; Di denet hyl ated spirill oxant hin;
1,2,1',2'-Diepoxy-2,2'-b is (3- hydroxy-3-nethyl butyl) 3, 4-
di dehydro-1,2,1',2"'-tetrahydro-psi, psi-carotene; D epoxy bet a- carotene;

5,8,5", 8 -Di epoxycrypt oxant hi n 6' - tetrahydro-
bet a, bet a- car ot gﬁé d'gc gn 308518&@“56%“‘@1&%%?%2 % &F‘(Shglucosyl ester;

bet a, bet a- car ot ti epoxy-5,8,5" , 8 tetrahydro bet a,

bet a- car ot ene; r tg‘d"@e ﬂ’@ff&x&o‘fﬁt’@ gsnu‘@‘osi’]dlli%ﬁxldf'eétef Ketpestinelugosyl
carotene-3, 3" -di oI 8' - Di epoxy-5, 6,5", 8" tetrahydro-beta, bet a-
carotene- 3,3 -BFHYL dl%"t% @OC@TUEP@B@BWbQSﬂ egfer; Gracetinsamyjeddchyde Caodimt a-
carotene-3,3 -diol; 5,6,5 ,6"'- D epoxy-5,6,5,6'tetrahydro-beta, beta-
carot en- 3- ol : 5CWCKaniin; Grestapthing Ceypicasin Erypidoapsons;Heyploblebmedptaen- 3- ol ;
5,8,5,8 -Diepoxy-5,8,5,8 tetrahydro -51 beta, beta-caroten-3-0l; 5,

6,5 ,8" -Di epoxy@wawamdpﬁdianﬁnabsta; Gtyploeetpptiylixpenea Cryptaflavin) gent i obi osyl 8,
8' - di apocarotene-8, 8 -dioate; Di-(beta, D-gl ucopyranosyi)-4,4'-

di apocar ot ene- 4CHptodtiop@lagthil)Caypi6:QaiHend} C%pt&daﬁtﬂﬁp alpRi-EMAtGeafihit boas €;
Di hydr oanhydr or hodovi bri n; 9 1 0'-Di hydro-9' apo- beta car ot ene- 3, 9' -

dione; 9',10"- e%gﬁbﬂirﬁhlg C x&lﬁﬂﬁ'S]Gaﬁ,@rd?ép%Qﬁe% togeln?tﬂ 675' 8Hic ﬁ(ﬂxdr 0-7" -

apo- bet a- car ot - D hydro-5' -nor - té car ot en-6' - one;
7, 8- Di hydr oast | t 0 car ot ene;
3, 4- Dl ydr o- bet a- rolrﬁhng% §"’7& 'Be Je ﬁgfpgorx Whitn, %% l’]e"%“e@ ?MEO%&E&% 8-

8' - D hydro- bet ten D| yd rot

Bi Eygr 0- gamma, p Q%Y]?ﬂ’éan L %icuﬁ PP C ﬁa@ﬁ%‘f‘a%& ?&;’;ﬂlzxigﬁm

o T R géflza,so B DR e

7, 8- Di hydr o- bet a, beta carotene ; -di ol ; 8' - D hydro- betag ' c'arotene
3.17' - diol: 9'7&bL1BIH] b HE lamahﬁm-@smceo@m,lca,b&ll 127,811'ehy dr o-

[ epsi], psi-carotene-3,17' -diol; 1,2-Di hydro-psi, psi-carotene-1,20- diol;

5, 6- Di hydr o- betlbgcblgtdm-psi;psit- eaxeteﬁ-lalﬂpmhydmlympenﬁpec@tmdmﬂﬁn;

bet a, beta-carotene 3,5,3" - triol; 1',2'-D hydro-beta, psi-caroten 1'-ol;

7', 8' - D hydr o- iedcaprprdxanthinaliglocadide;l DechpreRdxanthin 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; dehydrogenans-Phytoene; dehydrogenans-Phytofluene;
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")-oxo0-gamma-carotene; Dehydropapilioerythrin; 11,12- Dehydrophytoene; 11',12'-
Dehydrophytoene; 2'-Dehydroplectaniaxanthin; Dehydroretrocarotene; 3,4-

Dehydrorhodopin; Dehydrorhodovibrin; 3'4'- Dehydrorubixanthin; Dehydrosqualene;
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D hydro-[phi], psi- caroten-1'-ol; 1, 2-Di hydro-psi,psi-caroten-I|-ol;
5, 6-Di hydro-beta, beta-carotene-3,5,6,3 -tetrol;
5, 6-Di hydro-beta,[epsi]-carotene-3,5,6, 3 -tetrol; 7,8 (or

7', 8)-Di hydrode oxant hin n side;, 1' 2'- .

i byl on 3" 4 - QLR o Do Fo2eagaain 8 Segdrhenckprfias Remethyl (o geegeidengs
dehydrol ycopene; 1, 2-Di hydrao-3, 4- dehydro-| - | ycopene; Z, 8: Di.hydro-4,4' -
di apocar ot ene; 7¢° Q’Eﬁ‘q{%lﬁ?kpet??‘ﬂmﬁ%ﬁéﬁﬂ%’gﬁo&c’@h@é‘?%?‘?mgmé é‘a- FRFBNG- 4, 4 -
di apocaroten-4-o0ic acid; 1',2'-D hydro-3',4'- didehydro-3,1'-di hydroxy-
gamma- car ot en- 2Pipfinpranttindaipehydrogschseholtyxanthing 4.#'-Diapo-zefpiegrgiensit. 4=

ket otorul ene; 1',2'-Di hydro-3, 1" -di hydroxytorul ene glucoside; 1',62'-

Di hydr o- 3, 1' - di Diapemrojerofriak de'-Diransrostented, 4'dial, 8,8 Dirpyoganotenc-8;8- dial; 6,6'-

di ket ot orul ene; 3'- Di hydro-[boxes]-doradecin; 1',2'-Di hydro-1'-glucosyl -3,
4- dehydr ot or ul ebiapochrqt@ie-6,6'Sbibhudid; ;& Didpocirotenesy,B'-deik etidf H4'tDieprearofen; 2' -

D hydro- |'-hydroxy-gamma-carotene; 1',2' - D hydroxy '-
hydr oxychi or obatbieneid; 4,4'-Biapbieiiodpciens; 4,8y Didpsyendospérendadiy sbid-4da' ket o-
gama- carotene; 1',2'-Di hydro-I'-hydroxy-3, 4-dehydrot orul ene gl ucosi de;

1', 2" - Di hydr o-Biapbpiffoeiie: 44 RiepBACHRNS A! PISIAK-7,8,11 42-1ddkaBydtd Ycbpene;
hydr oxy- 4- ket ot g?ul éne; 1,2 -I%phydro- 1 hyd%y-& ket ot o%lul cle)%epgl ucosi de;

1, 2" - Di hydro- 1 oi ST B gt et or Ul
Y9 S PRI LAY OAR oS Bl pgor ol e

gl ucoside; 1', ydroxytoru ham

2-Di hydrol ycopene: 1. 2,5 [ hydrol ene: 7, 8- D hydrol ycopene; 1, 2--

D hydr o- 1- net hgt%% ?%%%%%ngﬂQg’}Aane#cﬁ@g:ag)rt%é)tzhocfﬁ%f%%i’?é%/ 5, 6- Di hydr o- 4-

met hoxy- | ycopen= 6-0one: 2-Di hydr aneur osporene; 1' 2° - Di ur ospor ene,

1o Dyt o0 1 CPRP RSy Y PREHIES Bob g argler £t A BitehyEES

Di hydrophi | | i psi axant hi n; g 3;0, hyt.oene;. 1, 2-Di h_ rophyt oene; 1',2' -

Di hydr ophyt oenePSLRSI ALY '&56 ﬁ ﬁ?&%?etﬁb?@cgﬁ??%gﬂd%ﬁ?%éﬁé; 7, 8-

D hydro- 8,7 -retro-beta, beta-carotene; 7',8' -D hydrorhodovibrin; 7,8 (or

7',8)- Di hydr cezgtenchasidehydro-betalepyihaotensy B4rididehydeo-beta, [phi]-carotene;

11',12' - Di hydr ospher oi dene; 3, 4-
3,4-Didehydro-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-3,3'-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-ol; 3',4'- Didehydro-beta,psi-caroten-3-ol; 3',4' Didehydro-beta,psi-caroten- 16'-ol;
3',4'-Didehydro-beta,psi-caroten-18'-ol; 3',4'-Didehydro- beta,beta-caroten-4-one;
3',4'-Didehydro-beta,psi-caroten-4-one; 7',8'-Didehydro-beta,beta-carotene 3,4,3'-triol;
3,4-Didehydro-1,2- dihydro-psi,psi-carotene; 3,4-Didehydro-1,2-dihydro-psi,psi-
caroten-20-al; 6,7-Didehydro-5,6-dihydro-beta,beta-carotene-3,3'-diol; 3',4'-

Didehydro-1',2'-dihydro-beta,psi-carotene-3,1'-diol; 3',4'- Didehydro-1',2'-dihydro-

-50-



D hydrospirilloxanthin; 3,3 - D hydroxycanthaxanthin; 3,3'-D hydroxy-al pha-
carotene; 3,4-D hydroxy- beta-carotene; ‘
2, 3- Di hydr oxy- bet a, bet a- car ot ene-4, 4' -di one; 3, 3'-
Di hydroxy-[epsi]-carotene; 2 3 -Dihydroxy-beta,beta-carotene-4,4'- dione;
3,3 - Di hydr oxy-%?%‘?ﬁ@fe&‘?éaj('@E%f‘%l?@ehyé{%ﬁez?'dg‘,@IO:]?ﬁt%W%f)?ﬁﬁm'ﬂ@ra,
[epsi]-carotene-4,2' - dione; 3,3'-Di hydroxy-beta, chi-carotene-4, 6'-dione;
3, 3" - Di hydr oxy- &iane; 3i4rDidghysireh2-dileydeo- painshearotones]  BidiglF §xDidehydro-5,6-
bet a, bet a- car ot en-4-one; 3, 3'-Di hydr oxy-bet a, bet a- car ot en-4-one;
3, 2' - Di hydr oxy- dibydso-betodeta- carotoneesh5.4,3btet0l; 8,7 Pidehiydyad?,6:djhyidea-betd,baasi | -
caroten-4-one; 3,3'-D hydroxy-beta, chi-caroten-6'-one; 3, 8-Di hydroxy-
chi, X- carot en- &raee:-3,333trioDi7HY-didehydekd/fdihydretbatacetacdacotene- 3,53"triol; 3',4'-
D hydr oxy- 7, 8- dehydr o- bet a- carotene; 3,3'-D hydroxy-7,8,7",8 -dehydro-
bet a- car ot ene; Biddhydeb-MyXHdikyiro/beta,psiledtyenen, DeX-ariclal ieeDatehydr6:1L2poXi de;
3, 3' - Di hydr oxy- 2, 3-di dehydr o- bet a,%et a -53 carotene-4,4'-dione; 3,3 -
Di hydr oxy- 7, 8- diifahy 8E;phicdatotfh a1 CARODRRRydle-4, 2 AiAR-betpsiBaroten-1'-ol;
D hydr oxy- 7, 8- di dehydr o- bet a, chi - carot ene-3', 6° -di one; 3, 3' -Di hydroxy- 2, 3-
di dehydr o- bet a, bat g Qi . EESD B ANAe) (R0t QU RFTA O o\ Ms INlc [\ =

9 ﬁ?_@ﬁ’fcﬁ’& ?gﬁ 2&11[_?%% 9%?’%81 oo BAAr GK -4 Dld%%yd‘iib qelyityds

bet a, bet a- car ot en- one; 3, Xy- 2, 3- di dehydm bet a, bet a-
ten-4-one; 3;3.-Di 1 23 - i]- t en- 4- one;
576D hycr oxy. P89 GrORRT RS Aty aRer Bt Bk E R 20 T O

di dehydro-6', 7' di ra- bet.a, [ epsi l,-carotene-3' 8 -dione; 3 3'- Dihydroxy-
7, 8- di dehydr o- 7&,‘1%%' "H%?TB‘?IJB%Pg,s"c%itﬁ@%\yé‘?gﬁlée%%g?@ngﬁfgﬁdgf’373?1' - Di hydr oxy-
3',4'-didehydm 1’ , 2'-di hydro-beta,psi-cargten-4-one;, 1' 2'-

Di hydr oxy- 3", 4' DideRiesremigratene; 455" Ligefydrort. Baetsn-peimbetacpiobame:.8 lidely drp-

D hydroxy-6, 7-di dehydro-5,6,7',8' - tetrahydro-7'-apo-beta-caroten-8'-one,;
6, 3' - Di hydr oxy-45";1efro-Hetapsiyegraiens; Bidghygiroretea-gagpmatrcaroiane ot SePulchydrotdhe-
3,8-dione; 3,3 -D hydroxy-5,8,5", 8" -di epoxy-beta- carotene; 5, 6-

Di hydr oxy- 5, 6- dielrg-tieta,be1arcaropene 363 -diokal’, 5t-Bideliygiro-4)5 -refro e etadranotgness, B-

di hydr o- 10' - apo- bet a-caroten-10' -o0i ¢ aci d; 5, 6-D hydroxy-5, 6-di hydro

12' - apo- bet a- dione; 10',11'- Didehydro-5,8,11',12' tetrahydro-10'-apo-beta-carotene-3,5,8-triol; 6',

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', 5' tetrol; 3,4-Didehydro-
1,2,7',8'-tetra hydro-psi,psi-caroten-1-ol; Didehydrotrikentriorhodin; 7,8-
Didehydrozeaxanthin; 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-5,6,5',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-
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caroten-12'-oic acid; 3,3 -D hydroxy-7, 8-di hydro- bet a,
beta-carotene-4,4'-dione; 3,1 - D hydroxy 1',2" -di hydrotorul ene; 1',2'-
D hydroxy-1',2' -di hydrotorul ene; 3,3 - D hydroxy 4, 4" - di ket o- bet a- carotene;

Loy §e%ee&ggo£egbs&gsz§%2a§%@%&a S e
1,1'-D
tetr ahyd)rlolr %gp glﬁ%’%‘;@ffﬁ%‘ﬁaﬁﬁm@t 'gﬁvaﬂngggpsgl)-é A-epoxy-

al phacarotene; 3,3 D| hydro epoxy- al pha- car oten

Di hydr oxy- 5, 6- eB@R?Far%@%eaﬁa‘&'é“?‘/%feePéglu@sﬁgﬁiﬁ qdéﬂ%ﬁ(y beta- carotene;
2- (Di hydr oxyi soBébtenyl ) - -i sopent enyl - bet a car ot ene ) .

Di hydr oxyi sor en Yét@ﬁbydrghsdﬂv[hﬂwa'ﬂ@x ihydneeft Po'b@%rﬁ’t'ﬁ)@ﬁ@'3 93 dBmﬂ 9,10

Di hydr oxyl ut eochrone; D hydroxyl ycopene; 3,1'-Di hydroxy-2'-(5-C

met hyl pent osyl o%%-?'ﬂpodﬁmamm@eﬂﬁ,'-ﬁiondl h§'bibydret’a apmbe‘r@a:aw@rﬁ'-@ne;o ne;

D hydr oxyneur osporene; 2',3'-Di hydroxy-2-nor-beta, beta-carotene- 3, 4-di one;
3, 3" - -54 Di hydsypildnm6'-dps-13eha;Hett-araear-6+ are7 8 -Dihydloastazaihingbetd-at e;

3, 3" -Di hydroxy-2-nor- 13-beta, beta-carotene-4,4'-dione-3,3 - di-acyl ate;

1, 2- Di hydr oxyphysigidtdéarstene; D'l'lDiHYcEdeBﬁaI @&&éﬂéﬁmﬂmmydr&b&'a-carotene; 7,7-

D hydr oxyretro-beta-carotene; 3,3'-Di hydroxy- 2,3,2',3"-tetradehydro-

bet a, bet a- car ot gyRrifo-Heta-Birofess; 73 83D hgdﬁ&méfa%ilca?otgme? 7r @-Dlh)tcﬁé gﬁﬁﬁm’dr 0-

bet a, bet a- car ot ené- 4, 4' - di one; hydr oxy- 2 , 3' -t'er adehydr o-

oo ?aggtﬂﬁgfif O} Ehigte éf’ag e ?ﬁﬁﬂ"”’é?esﬁ Biigne; 63%13?#@‘3 [T dortore; 7'88'
1, 2..1
BGHSL %i 5 6 dﬁ”ﬁ?%f?%h%%dBG’gl’Z'g’%‘aﬁ%ai' -G Slurey g?zmﬁh v fige: > 1,
1'-Di 1, 2
6 et 1 ahvar o- beatene B de éﬁiﬁ’%zcgﬁotaeaﬁribﬁﬁ? eﬁ RO RCoEiPng 35 e}wh

tetrahydro-chi, chi-carotene-6, 6' -di gne; hydr o- bet a- zeacar ot ene
3,17 -i0l; Di ké¥&D ﬂlygéfebf‘éw%-caoa%eB 19r dwa.%}féDzh o-betp.RurcarimeSy i ofigher i n;
3, 4-Di ket o- bet a-

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-[phi],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 thamnoside; 1',2'-Dihydro-1'2'-
dihydroxy-4- ketotorulene; 1',2'-Dihydro-3,1'-dihydroxytorulene glucoside; 1',2'-
Dihydro-3,1'-dihydroxytorulene rhamnoside; 1',2'-Dihydro-4,2'- diketotorulene; 3'-

Dihydro-[boxH]-doradecin; 1',2'-Dihydro-1'-glucosyl-3, 4-dehydrotorulene; 1',2'-
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carotene; 4,4'-Di keto-beta- carotene; 4,4'-Di keto-gamma-carotene; 4,4'-
D ket ocynt hi axant hi n; 3, 3' - Di ket odehydr o- bet a- car ot ene;
4, 4" - Di ket ol ycopene; Di ketopirardi xanthin; 3,3 -Di ketoretro-beta-carotene;

3,3 - D ketor et pgghglgrs -'4-1%?03@%@9@ ) 'x&?hlﬁ%%w-'girhx%@wéhé’ 12-

4,4 -Diketo-7,8 eaxant

3,3 -Di net hoxy t,a-.car bet a, . ens rotene;
3.3 - Dineth oxyﬂglgﬁ‘;?ﬁﬁ clyrdﬁw or géc\genb% 2‘[}{) 3)‘( Xydroxy—?‘ 4-8&1 dlo-f

3',4' -dehydro-ganmma- car ot e t hoxy | dro-1 ,
8" - hexahydr o- poPTHa-SEaPREA I ity dro DR ‘bgéhé’ tﬂﬁaﬁwa‘md% 5247 5/
7', 8" -hexahydro-psi, psi-caroten-2-one; 1,1'-Di hoxy - di dehydro- 1,
2,1,2" -tet rahy]alh@drﬁsﬁ -hﬁgrpxx-éﬂ@toeg@@malcaptqu, Ht?t 93%1!03 %Yd‘l?hydr o-1,
2,1 ,2" -tetrahydro-psi, psi-caroten-4-one; 1,1 -Di net hoxy-l 2,7,8,1,

2' - hexahydr o- ﬂmtotp@leng,alf,a'tlémdroﬂ'-hydrmm%kﬁotﬂyﬂqneglmosdq,ll 2'Dihydro-1-

oct ahydr o- psi, psi-carotene; 1,11- D nethoxy-3,4,3",4"'-tetradehydro-1, 2,
1',2' -tet rahydrhydpcsdysgﬂmireidmeohe;rléZ'-]]ih)aire-l'Dhyrhrbxmmleﬁe dludoside; 1',2'—Dihydro—
tetradehydro-1,2,1',2' -tetrahydro-psi, psi-carotene-2,2"'-dione; -55

1, 1' - Di net hoxy - thedrbxytdruléne irhamodide; 1p2iDikgirolgcupeiies N, 2Mikydrolycopene; 7,8-
1,1"-Dinethoxy-1,2,1", 2" - tetrahydro-psi, psi-carotene;

1, 1' - Di met hoxy - Bihgdrblycapenel B2 Bk G}B-Q-rﬁﬁho Sc ﬁ-QO-@ (ﬂometﬂb@'lﬁo ene;
1, 1' - Di net hoxy- 1, % yc P- tet rahidr ol ycop}dgng (ﬁ)a n]g:{hoxy %

tetr ahydr oneur 0§@ﬁﬂ?ﬂﬁo—4 %@?ﬁ%@iy@%ﬁéﬁ%—dﬂ% 1, 2-D1hydrr]0neuros%orene, 1'2-

Di et hyl - 6, 6' - di’apocar ot ene-6,6""- di oat e;

di apocar ot ene- Spflah 03k Gon LA W NBRIAG cg,eﬁ%1%-6191@@%5%18@%0%1&;@2@i oate;

2, 2- D| nor-beta a- caro ene- rfoxa

3 08 - 0x0 oSk S bRy %5 DS Goed 18 0T 2 ©

L 7l gt b oot o

ot o ey oy A s Dethbeta-catoton, 7 8.Dibydrerhodovibrin: 7.8 (or T8 o cexanthin:
Dihydrosarcinaxanthin; 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]-caroten-4-one; 3,3'-Dihydroxy-beta,[epsi]-
caroten-4-one; 3,3'-Dihydroxy-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',6'-epoxide; 3,3'-Dihydroxy-2,3-didehydro-beta,beta-
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10128] Echi nenone; Echi ni none; El oxanthin; 6-Epi karpoxanthin; 3'- Epilutein;
5, 6- Epoxy-al pha-carotene; 5, 8- Epoxy- al pha-carotene; 5, 8-

Epoxy- bet a- carot ene; 1, 2 Epoxy-1,2,7,8,11,12,7',8",11',12"' - der ahydr o-

psi, psi - carotene; 5, 6- POXY -7 ,8 - d| deh dr o- 5, 6-di hydro bet a, bet a-

car ot ene- 3, 3' dFQSPtenGS4,8 %9,3’? Dilgydrexydh#rilidelsden-beta, betargarotenerdiddions: a-
carotene-3,3'-diol; 1',2'-Epoxy-3',4'-didehydro-1,2"'-di hydro- bet a, psi -
caroten-2-ol ; 53',86r'DiEpimyy—'GBﬂdhhﬁrbh%ta@hﬁqmtme;ﬁﬁﬂ-dlen% éﬁyﬂlhydmy-aZ,bet a -
carotene-3,5,19 (or 19'), 3 -tetrol; 5,6 -Epoxy-6, 7-di dehydro-5,6,5",6" -

t et rahydr o- bet dideietdec-bata, bétensrotenBl-Gle; 3,8'i-Eihydr6ky-‘B;8'—&ipielx}yth,bEtaclietieda;mbre-
5,6,5, 6" -tetrahydro- beta, beta-carotene-3,5,3" -triol 3-acetate; 5,8 -
Epoxy- 6, 7-di dehy@hq-ﬂ'-@i@dr&y-z,3-ﬂtdehiﬂ¢d-b€ta,b€thacahﬁ1ﬁ4-6ﬁé;Gtﬁmh}ﬂrdicy&ﬁ- triol;
5, 6- Epoxy- 5, 6-di hydro- 12' - apo- bet a- carotene-3, 12' -di ol ;

5, 8- Epoxy- 5, 8- dijayides- ﬂ&a,@ﬁglchefeﬁ_meos B MShyRlrok9-7, d'Lcﬁhehyafo&m Rp@xotern6-8-
di hydro-12' - apo- bet'a-carot ene-3, 12' - di ol’; 5,%6- Epoxy 5, 6-di hydro bet a,

bet a- car ot ene; Gu 35 Bedhrbet 16 teje &7 SRR 3.3
5, 6- di hydr o - 565%é?a ?n%aéﬁzdgar odtée r ’Pdﬂ@r%‘xy gé%??i%ﬁ eg %et a, ’[épS| ] -
car ot ene; g - T %}ﬁ%}(
1,2 -di hydro [e%@gﬁﬂﬁ%gégreo?erﬂé g‘?ﬁgﬁé%etgim Q%%&%eﬂgddrlémpéil pSi- e ot ene;
5, 6- Epoxy- 5, 6- d S Si POX Vs
di hydr o- bet a, betd g‘é‘%@é bplsd%“ 3’8%8?"»1’5‘5"%"%‘55 e’ @ @E‘H’QEPP‘PS'%%f‘Bdehydm'
bet a- carotene33- di ol ; 56ony56 i.h 0-b r ot ene- 3,
3'-diol; 5,6- prﬂyd@yﬁodﬁeﬁﬁ?ﬁr 'f‘é’nf"épg 1?@%?&&3 ‘%ﬁg‘ﬁ érqcaﬁgdl pahni t at e;
5, 8- Epoxy 5, 8-di hydr o- b’eta [ epsi]- carotene-3, 3" - |
Epoxy- 5, 6- di hydictahysre:” appdria-cariten- geae:d, %‘mlwdr%fﬂoﬁ dléefwdroéaéw 5, 8-
di hydro-beta, [epsi]-carotene-3,3",6'-triol; 5,6-Epoxy-5,6-di hydro-beta,
bet a- car ot en- 2- tsirahysr@Gbetpboty-caromneti 18+ dione; Be¥-Biltydroxy et H18k diegoxytbeta-

, 8' - Epoxy-5', 8' - di hydro-beta, beta-caroten-3-ol; 5, 6-Epoxy-5, 6-
5,8 -E 5',8' - dihyd b b 3-ol; 5,6-E 5,6
di hydr o- bet a, [ epmotene; 8j60 DélydibxgiS5,6-BihGdroHpbapp-tetaceachtény ti'-al; 5ei-Bilydioxy-5,6-
caroten-3-o0l; 5, 8-Epoxy-5, 8-di hydr o- bet a, psi - carot en- 3-

‘ 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'-dirhamnosyl-1,2,1',2'-tetrahydro-3,4, 3',4'-
tetrahydrolycopene; 3,3'-Dihydroxyechinenone; 3,3'-Dihydroxy-5,6- epoxy-
alphacarotene; 3,3'-Dihydroxy-5,8-epoxy-alpha-carotene; 3,3'- Dihydroxy-5,6-epoxy-
beta-carotene; 3,3'-Dihydroxy-5,8-epoxy-beta- carotene; 2-(Dihydroxyisopentenyl)-
2'-isopentenyl-beta-carotene; 3,3'- Dihydroxyisorenieratene; 3,3'-Dihydroxy-4-keto-
gearotene; 3,3'- Dihydroxyluteochrome; Dihydroxylycopene; 3,1'-Dihydroxy-2'-(5-C-
methylpentosyloxy)-3',4'-didehydro-1',2'-dihydro-beta,psi-caroten-4- one;

Dihydroxyneurosporene; 2',3'-Dihydroxy-2-nor-beta,beta-carotene- 3,4-dione; 3,3'-
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ol ; 5, 8-Epoxy- 3,3 -di hydroxy-al pha-carotene; 5, 6-Epoxy-3, 3'-dihydroxy-
7, 8' di dehydro- 5,6, 7, 8-tetrahydrod- bet a, bet a- car ot en- 8- one;
5',6' - Epoxy-3, 3' -
di hydroxy 7, 8-di dehydro-5', 6' -di hydro- 10, 11, 20-tri nor - bet a, bet a-
carot en- 19' , 111-Dibydrewy-240r-83-betpbstg-caropne-didhdignayacylate; 43 Hoinydiosy-2-n06’ -
di hydr o- 10, 11 20-trinor- beta, beta-caroten-19',11'-olide 3-acetate; 5',

- Epoxy- 3, 3' - di Myh%@b@ﬁ-dqr&enﬁ-ﬁé’k@idme&ﬁ'5di786y1a‘@i h-dbydrexyphytafuane; nor - bet a
, beta-caroten-19',11' -olide 3-acetate; 5, 6-Epoxy- 3,3 -dihydroxy-5, 6-
di hydr o- bet a, chiDihpdrotypirafilixanthén; 33'-Dikyivespr@rodbetadcdytene) 8 3-Dildrostiy-hy dr o-
bet a, chi -caroten-6'-one; 5, 6-Epoxy-3, 3" -di hydroxy-5,6,7',8' -tetrahydro-

bet a, [ epsi ] - car o B;3LickradehdroobétalBsta-tarohe-FA0KYNe? 3,3 Bﬂﬁdmwy&w 8'-
3-met hyl butyl)-2-(3- hydroxy-3-nethyl butyl)-3", 4" -didehydro-1,2,1", 2" -

t et rahydr o- psi, Rét'ra‘d@%‘ ? 28-2atd beB-carcterd=4 E-H%)é'ﬂ?»'ﬁ)lﬁy«ﬁmgya 89 3‘-@&5’&&3&9&@

psi, psi - car ot ene; poxy- 3- hydr oxy- 8' - apo- bet a- car ot en-

6- Epoxy 5,6-dih t 1P)1s g 1@ ME%I

hydr oxy- gamm Cg@%?og%aecar@&% ﬁ%o@%ﬁylﬁi@%% 35%}%}% Jr%?% - apo- bet a-

car ot en- 0 5t 10 - al
502; 5, 6 Epoxy ?%ta%%%ﬁ(} glglxéh%dgpxg 3}]42/§4a60 cdr’c%ta%aga%‘% :]i

6- Epoxy- 3- hydroxy: 5,6, 7: etr rotn8' one;

Epoxyl ut i n: 1, 2% e,wotegegzﬁgneﬁ*%ifﬁydr@w?yﬁﬁ ﬂsatpsa e §epodAPOr B!

1, 2- Epoxy- 1, 2, 7 8, 7,8 ,11" 12’ oct ahigro- , - car ot ene;

1', 2' - Epoxy- 7, 8 cftotepst'-pne;st, 1™-Bihydrgxy- tla%;;%#aby etzatapfgwt@af o'ibydigxy- 1, 2-
Epoxyphyt oene; 5, 8-E oxyrubl xant hin; 5',8' -Epoxy-5 5',8 -tetrahydro-

bet a, bet a- car ot eiﬁS'BGp Setahsdrotb@tarl@ta-casvte@*lfl‘fﬁmyrﬁ @lm’df@i}’-'i 87s&hydr o-

bet a, bet a-carotene- 3,5,6,3 -tetrol; 5, 6-Epoxy-3",4' , 8" -

t et radehydr o- 5, Eteithh[s{dzmahi,tzia’tcaI;OMB—@;&'}diom;é)hloasDitheq-beta- zeacarotene 3,17-iol;

5, 6- Epoxy-3,3',5',19" -tetra- hydroxy-6', 7' -di dehydro-5,6, 7, 8,5, 6" - hexahydr o-
bet a, bet a- car otIRiket8-, s¢beald Diag@toatdiork®,2' Biketobatezioruberin; 3,4-Diketo-beta-

5, 6- Epoxy-3,3',5" -tri hydroxy-6', 7'-

di dehydr o- 5, 6, 7,c8s0%neS), 410kt etaOchetbiie; AL BikeRL Q- Creto®; 4,3'-6-

Epoxy-3,3',5" -
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'-Dimethoxy- beta,[epsi]-carotene; 3,3'-
Dimethoxy-gamma-carotene; 3,3'-Dimethoxy- 3',4'-dehydro-gamma-carotene; 1,1'-
Dimethoxy-3,4-didehydro-1,2,1',2',7', 8'-hexahydro-psi,psi-carotene; 1,1'-Dimethoxy-
3,4-didehydro-1,2,1',2', 7',8"-hexahydro-psi,psi-caroten-2-one; 1,1'-Dimethoxy-3,4-
didehydro-1, 2,1',2'-tetrahydro-psi,psi-carotene; 1,1'-Dimethoxy-3',4'-didehydro-1,
’2,1’,2'-tetrahydro-psi,psi-caroten-4-one; 1,1'-Dimethoxy-1,2,7,8,1', 2'-hexahydro-
psi,psi-carotene; 1,1'-Dimethoxy-1,2,7,8,11,12,1',2"- octahydro-psi,psi-carotene; 1,1'-
Dimethoxy-3,4,3'4'-tetradehydro-1,2, 1',2'-tetrahydro-psi,psi-carotene; 1,1'-

Dimethoxy-3,4,3',4'- tetradehydro-1,2,1',2'-tetrahydro-psi,psi-carotene-2,2'-dione;
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tri hydroxy-6', 7' -didehydro-5,6,7,8,5,6"-hexahydro-beta, beta-caroten-8-one
3'-acetate;: 5 ,6'-Epoxy-3,5,3 -trihydroxy-6, 7- !

di dehydro-5,6,5",6"'-tetrahydro- 10, 11, 20-tri nor -

bet a, bet a-caroten-19' , 11' o] i de;, . 1 .

3 & Epoxy- 3. 508" DRRORGS by el ey apisousoten-40-lg LI Dimethory- 12,112
tetrahydro-10, 11 20-trinor-beta, beta-caroten-.19  11'-olide 3-acetate;

4", 5 - Epoxy- 3, §ahydro-psipircarafeny; B1'ADimsthozy-13: 1% 2 telialpispsi @sinsarqtens b4

carot en-8-one; 5, 6- Egoxyzeaxanthin; 5, 8- Epoxyzeaxant hi n;

Eschschol t zxant ¢ipee; 185Pimethont bR Hetrabydrolycopeneiox-Dimethoret 41%23r ot en-
4-one; 4'-Ethoxy-4-keto-beta-carotene; Euglenanone; Eugl enarhodon;

Eut r ept i el | anontefralfydic@ejrofposersr Dimetiflaocstiny RimethyFb £ dinpasdiotene 6, Grdivatant bi n;
Fl exi xant hi n; Foliachronme; Foliaxanthin; Fritschiellaxanthin; Fucochrone;
Fucoxant hi n;  FDmetlyM8I8'rdidpocdrutens-8,8t-dicdte; I)ifhpoljtakasylal)B'adigpocirbiene-8,8'-

bet a, D- Genti obi osyl beta, D-glucosyl 8, 8'-diapocarotene-8,8' - dioate;

Genti obi osyl hygioaeep-Bidbr-béia®detatardaaBi3N 4 etiohe; THAGA i 303 YDioH-4Boxo-
di apocar ot ene-8, 8' -di oate; beta, D G ucosyl

hydrogen- 4, 4' - dbADOLSER: PGk, sbe aldd DAER- or “dionb SleaDidxEL 10ERRVS,64eco-beta-
hydr ogen- 7', 8' - di hydro- 4, 4" - di apocar ot ene- 4, 4" “di oate; beta, D -58 G ucosyl

hydr ogen- 8, 8" - déa@cﬂ&%?%%};?ﬁb?f%’-ﬁis&éﬁ-% Gétfl-léﬁfo&zlps,@ls‘é&%ﬁ‘dnemﬂ hyl -8, 8" -

di apocar ot ene- 8, QA ucopyr andsyl oxy (se€e’ & ucosyl oxy); 4-

d ucosyl oxy-4, 4 [ NEYaT Iy RGCH €| Vi e o i d ro-1',2"-
di hydr o- bet a, ps 3%;?%?2’257%’9?&%{ ﬁ?:glssy ﬂ’%’ggqa?}?(ﬁgﬁbgéhlf rsoéiic,yfiodﬁ;%sg?eg?

psi, psi-carotene, 2'-3d ucqsylaoxy-3' ,4' - didehydro-1', 6 2'-diRhydro-beta,

psi - car ot ene- 3, Hs"PﬂTC?JIIO,tenll%-?‘é ﬁe& VgiRlycgpeng; Qé?aa@?ﬁ?ﬁérﬂn’ }?et,aqur °Mdr o-

bet a, psi-caroten-3-0l; 1'-J ucosyl oxy-3',4"' -di dehydro-1', 2'-di hydro-

bet a, psi - car ot e#Phe- Dgradexanthip; hetzshjora mﬁhl,nil' -di dehydro-1', 2' - di hydr o-

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

t etrahydro-psi, psi-carotene; ‘1- d ucosyl oxy- 1, 2-di hydro-psi, psi -
caroten-20-al; 1-d ucosyl oxy-1', 2'di hydro-beta, psi -

[0128] Echinenone; Echininone; Eloxanthin; 6-Epikarpoxanthin; 3'- Epilutein; 5,6~
Epoxy-alpha-carotene; 5,8-Epoxy-alpha-carotene; 5,8- Epoxy-beta-carotene; 1,2-
Epoxy-1,2,7,8,11,12,7',8',11',12"-decahydro- psi,psi-carotene; 5,6-Epoxy-7',8'-
didehydro-5,6-dihydro-beta,beta- carotene-3,3'-diol; 5,8-Epoxy-7',8'-didehydro-5,8-
dihydro-beta,beta~ carotene-3,3'-diol; 1',2'-Epoxy-3',4'-didehydro-1,2"-dihydro-
beta,psi- caroten-2-ol; 5',6'-Epoxy-6,7-didehydro-5,6,5',6'-tetrahydro-beta,beta -
carotene-3,5,19 (or 19", 3'-tetrol; 5',6'-Epoxy-6,7-didehydro-5,6,5',6'- tetrahydro-
beta,beta-carotene-3,5,3'-triol; 5',6'-Epoxy-6,7-didehydro- 5,6,5,6'-tetrahydro-~
beta,beta-carotene-3,5,3'-triol 3-acetate; 5',8'- Epoxy-6,7-didehydro-5,6,5',8'-
tetrahydro-beta,beta-carotene-3,5,3'- triol; 5,6-Epoxy-5,6-dihydro-12'-apo-beta-
carotene-3,12'-diol; 5,8- Epoxy-5,8-dihydro-10'-apo-beta-carotene-3,10'-diol; 5,8-
Epoxy-5,8- dihydro-12'-apo-beta-carotene-3,12'-diol; 5,6-Epoxy-5,6-dihydro-beta,

beta-carotene; 5,8-Epoxy-5,8-dihydro-beta,beta-carotene; 5,6-Epoxy- 5,6-dihydro-
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carotene; 1'- G ucosyl oxy-1',2'-di hydro-[phi], psi-carotene;
1- d ucosyl oxy-1, 2- di hydr o- psi , psi - car ot ene;
4- d ucosyl oxy 7,8 -di hydro , 4' -di apocarotene; 1'-
G ucosyl oxy-2' - hydr ox dehydr o ro-beta, psi-caroten-
4-one; 2-(4- @ betaésnSﬁsEya@t%wﬁpwbm éﬁvﬁl)o bf‘aqﬁﬂsl]hﬁﬂf’@??» 132 rhipomyl 2~
butenyl) gamma, gama- car ot ene; 2-(4-d ucosyl oxy- 3-net hyl - 2- but enyl ) -

_(4- hydr oxy- 34 Hheta, psi-paretens; 11,2 {Epeky-]1! %élpigﬁd}a-keawbp%ﬁ@rote@e,(142-Epoxy-
GI ucosyl oxy- 3-net hyl - 2-butenyl ) -2' - (4-hydroxy- 3- et hyl - 2- but enyl ) - 7, 8-
di hydr o- [ep5| ], A pdihjdre-psipsie aarotene; %@Ep@}'tﬁc@émymjpswsmrmpne :5,&31310%35@- 2-
(3- et hyl - butenyl) [epsi],[epsi]-caroten-18-01; 2-[3-(d ucosyl oxy)- 3-
met hyl butyl ] -2 dﬂz&dﬁmyhuabeya-éhmtemd{y,B'hﬁd)ly'ﬁ,)K-Eﬂp)dy-&'S-,dﬂydrd—betta,a:dmlmcbtmeﬁ,zz-, 1,
2' -tetrahydro-psi,psi-carotene-1,1 -diol; 1'-d ucosyloxy-3,4,3,4" -

t et radehydro- 1' dﬂﬂ -3J6-Byekyos, Mt}@d@%ew;[ap@} G@ihctened, Bdior SJ6FEpo§3yl&?E6%wI1hydrh-l n;
[ 0131] Hal ocynt hi axant hi n; Hel eni en; Het er oxant hi n; Hexadecahydr ol ycopene;

2,3,2', 3", 45' - Hoyaulafadatche s, 3 IRl Bpalaiaf; HSHRoRaBal f-bets,
1,2,7,8, 11, 12- Hexaﬂ?cgi?]o- DST  PSI - Cai?gtene; ’@ f 1% eta,[epsi]-

Hexah dr o- psi e y g . b )t ene,
R 1{ 19 F7’ 8"%{1}@%2’%9&%’1_@1 5%- ggxyﬁfégg% dro'ﬁm%ff &1’0’(91%'39% tridtY, §

Hexahydro bet a, 0 . 1, h
, psi -caroten-2 %géftyc'l’%‘g %ﬁgﬁéb&]@ [epjfﬁ chﬂq%e ?éx%rﬁé’r %’% %3’ k%é‘l%-&@?dg? B&B’I
7,8,11,12,7',8' xah | ot.en- 1
Hexahydr o- 4, 4' - B?I_ég gﬁ"&t @ni o§y§ %giﬂiythgeta P&&ﬂ?@? 3F‘§}C%’§eﬁ@°"y15$ 8y 7
8 11',12 Fbxahydrolycopene 7, 8 11 7,8 ycopen 8, 1 2
7.8 - Hoxahydr ofRgRIEDo-Sprafen-y; apoxme&grpy%%w (b oRaiearol S0
Hexanoyl oxyfucoxant hi n; 19- Hexanoyl oxypar acentrone; 1-Hexosyl-1, 2- di hydr o-
3, 4- di dehydr oapBpexy-1.5€iydrecheta,psi- qaeotems3rpl; 5;8- Egmé;@ﬂ@ydrgbe ipBRsEQseny 3.
carotene; 0-Hexosy-1-4-keto-1'- hydroxy-1',62'-dihydro-3',4'-didehydro-
ganma- car ot ene; olﬂd;ﬂk]ﬁpogpa&é{@hﬁdmxyl—@phamayﬂqne; 5,6-Epoxy-3,3'-dihydroxy-
7',8'didehydro- 5,6,7,8-tetrahydrod-beta,beta-caroten-8-one; 5',6'-Epoxy-3,3'-
dihydroxy-7,8-didehydro-5',6'-dihydro-10,11,20-trinor-beta, beta- caroten-19',11'-
olide; 5',6'-Epoxy-3,3'-dihydroxy-4,7-didehydro-5',6'- dihydro-10,11,20-trinor-
beta,beta-caroten-19',11'-olide 3-acetate; 5', 6'-Epoxy-3,3'-dihydroxy-7,8-didehydro-
5',6'-dihydro-10,11,20-trinor-beta ,beta-caroten-19',11'-olide 3-acetate; 5,6-Epoxy-
3,3'-dihydroxy-5,6- dihydro-beta,chi-caroten-6'-one; 5,8-Epoxy-3,3'-dihydroxy-5,8-
dihydro- beta,chi-caroten-6'-one; 5,6-Epoxy-3,3'-dihydroxy-5,6,7',8'- tetrahydro-
beta,[epsi]-caroten-11',19'-olide; 1',2'-Epoxy-2'-(2,3-epoxy- 3-methylbutyl)-2-(3-
hydroxy-3-methylbutyl)-3',4'-didehydro-1,2,1',2'- tetrahydro-psi,psi-caroten-1-ol; 1,2~
Epoxy-1,2,7,8,7',8'-hexahydro- psi,psi-carotene; 5,6-Epoxy-3-hydroxy-8'-apo-beta-
caroten-8'-al; 5, 6-Epoxy-5,6-dihydro-10'-apo-beta-carotene-3,10'-diol; 5,8-Epoxy-3-
hydroxy-gamma-carotene; 5,8-Epoxy-3-hydroxy-5,8-dihydro-8'-apo-beta- caroten-8'-

al; 5,6-Epoxy-3-hydroxy-5,6-dihydro-10'-apo-beta-caroten-10'- al 502; 5,6-Epoxy-3-
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see al so Monohydroxy-, OH or -013-Hydroxy-beta-apo-2-carotenal;

3- Hydroxy-8' - apo-beta-caroten- 8'-al;

3- Hydr oxy- 10' apo bet a- caroten 10' -al : 3-Hydroxy-12' -apo- bet a-
caroten-12'-al; Hydr ox -[epsi]-caroten-8' - I—% -a
beta- caroten-8' Yé?%‘)’é@q Efy%ﬂ"d%??'@mtﬁbbz Bbal @BP’@[’%‘?‘}Y O@héG 798
Hydr oxy-9' - apo-[ epsi ] - caroten 3-one; Hydroxyast eroi denone; 3-

Hydr oxycant haxarfethydros-apetbea parotsat8honss .8 Bpaxybuieinst,2-Epoxy3- Hydr oxy-
al pha- carot ene; 3'-Hydroxy-al pha-carotene; 4- Hydroxy-al pha-car ot ene;
2- Hydr oxy- bet a- da2,7é,8;§mé2,738'b¢3tdrydnoypsbmi-&anowm;tle%§po:@-l,217,(8;’708(‘;1—1 b@toatahy,droot ene;
3- Hydr oxy- gamma- car ot ene; 4'-Hydroxy-gama-carotene; 3-

Hydr oxy- [ del t a] -pehpsicaorne; 2,2y BpoxyyZ)el, 12, bat, 4 8'asctihgdre-bétadpsi-chiroies-2-oB-

Hydr oxy- bet a, bet a-carotene-4, 4' -di one; 3'-Hydroxy-beta, bet a-

car ot ene- 3, 4- di oBE xyﬂﬁyﬂkﬁé()tSS Bﬁcbﬁ*ﬂaﬁaS'@-Eﬁ&cy% 6,5 et hyd?o-
Hydr oxy- bet a, [epS|] p?:)arotene 4, 3Eﬁ%:lx9r(;lne 3' - Hydr oxy- bet a, [epS|]

car ot ene- 3, 4- di Qg be: é%ié&xys @@t@uslhs'-enﬁﬁ&éy%érs-%ute@mnﬂrelb%ta beta-cakdtee0X Y -
bet a, bet a-carotene-3,4,4"' -trione; Hydr oxy- Bet &, bet a- car of en- 2- one;

2- Hydr oxy- bet a, 3b§§ §rtgﬁl$10§ Bt ﬁ%ﬁy 2564 7'?84 51%1 °'?%L‘§hyapff"?%3&£ Q:6in 4 One;

3 H;(;droxybbeta bet’a- cafote car ot en- 4- one
3ty oxy- bet a T S ERERESE Tk ﬁ&h@w%‘ ?fﬁézﬁat R A

3- Hydr oxy- bet a, rot en- -
Lot ] apat ] - e Hetsthr §“f°t‘iﬁég'°“§geﬁf€ﬁ% o o Bapaul Sz, 7-
HydroxyC| t ranaxant hi n; q}g!g 8- dehydr o- al pha- car ot ene;

p -

3" - Hydr oxy- 3, 4- da@hy@rpo’i é-’@'&lﬁl‘ﬁh@%'be@*wm?l Soney' 5,6 ERGEN-33',5"
ganmma- car otene; 4 droxy-4,4"' - di agoneurosporene 3- Hydr oxy- 2, 3-
di dehydr o- bet a, tteh @@r@ﬂedﬂée}wdm- 67 S5 6" lwxahyﬂwbmive%-cmtnn&aw@cetate

bet a, bet a- car ot en- 2- one; 3-Hydroxy- 2, 3-di dehydro- beta, beta- caroten-4-one;

3- Hydr oxy- 2, 3- diﬁé’kﬁmbxy}——.’:M'ﬂl;iliydpsfiy](h’bdidehy;ho-d;ﬁcﬁ‘;é‘;—te’@ahydro—10,11,20-trinor-

Hydr oxy- 2, 3- di dehydr o- bet a, X- car ot en- 4- one;

3- Hydr oxy- 2, 3- didelbedrarded-29'] [dholide; 5',6'-Epoxy-3,5,3'-trihydroxy-6,7-didehydro-5,6,5',6'-
tetrahydro-10,11,20-trinor-beta,beta-caroten-19',11'"-olide 3-acetate; 4',5'-Epoxy-
3,6,3'-trihydroxy-7,8,4',5',7',8"-hexahydro-gamma,[epsi]- caroten-8-one; 5,6-
Epoxyzeaxanthin; 5,8-Epoxyzeaxanthin; Eschscholtzxanthin; Eschscholtzxanthone;
4'-Ethoxy-beta,beta-caroten- 4-one; 4'-Ethoxy-4-keto-beta-carotene; Euglenanone;
Euglenarhodon; Eutreptiellanone;

[0129] Flavacin; Flavochrome; Flavorhodin; Flavoxanthin; Flexixanthin,
Foliachrome; Foliaxanthin; Fritschiellaxanthin; Fucochrome; Fucoxanthin;
Fucoxanthinol; Fucoxanthol;

[0130] Gazaniaxanthin; beta,D-Gentiobiosyl beta,D-glucosyl 8, 8'-diapocarotene-8,8'-
dioate; Gentiobiosyl hydrogen-8,8'-dioate; Gentiobiosyl neapolitanosyl 8,8'-

diapocarotene-8,8'-dioate; beta,D- Glucosyl hydrogen-4,4'-diapocarotene-4,4'-dioate;

4'-beta,D-Glucosyl 4- hydrogen-7',8'-dihydro-4,4'-diapocarotene-4,4'-dioate; beta,D-
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car ot en-4-one; 3-Hydroxy-3',4'-didehydro-beta, psi- caroten-4-one;
3- Hydr oxy- 7, 8- di dehydro-7', 8" -di hydrd- 7' - apo- beta- carotene-4, 8 -dione;
3- Hydr oxy- 7, 8-di dehydro- 7', 8" -di hydro-7'-apo-beta- caroten-8'-one;

vy oxy 3 4PN O PSS e By B b T ELbon o8 s-
1' - Hyd -3',4'-di dehvdrpgz 1. 2' -di hydr o- j 142~ ; '
> Rydrony. 3 Se Ay cioate e NSRBI T a” GligRong-as

Hydr oxy-4',5' -di,dehydro-4, 5- dihydro-4,5 -refro- a,.bet acar ot.ene- 3,
Y b ome: 3 - vy SieaaRpatsporenty! SRy dr Bics 3t aldShieer T A Sl R S o
trione; 3'-Hydroxy-4',65'-didehydro-4. 5 -retro-beta, beta- carqten:3-one;

3- Hydr oxy- 5, 8, 5'1:% Qoayle’sb%‘}:dd‘&%é{dfealp%g’é 0- mz,p@-gprgiey.e;ﬂq-}‘éuc.oaylﬂyd} 4- 7 -

apo- bet a- caroten-8' - one; 3-Hydroxy-5", 6'-di hydro-5'-apo-18'-nor -bet a-
caroten-6' - onedidghydyett'@xyihydim-hetd; peircaropeae-3dsiiok d-Gluspsylaxyy',4'-didehydro-

Hydr oxy-1', 2' -di hydro-ganma- carotene; 3-Hydroxy-7, 8-dihydro-chi, X-

car ot ene- 6, 8- di tyedihgdroHyeta,psiycamitens3-ol; HiGlyehsylokes'#'Wisehydred (' diydroene;

1' - Hydroxy-1', 2' -di hydro- bet a, psi -caroten-4-one; 8 - Hydroxy-7',8" -

di hydr oci t r anaxbeti,pdisearotenty-ot; AGlutosyBoxy<s!, & irdidehydrod] ' 28 diapdroaberd, psiearoten-

Hydr oxy-5', 6' - di hydroechi nenone; |'-Hydroxy-1',2'-dihydro-2-isopentenyl- 2'-
(hydr oxyi sopent go¢;)ItGrubbsyTtiy-314-dideliyaray 11,78 dethahglaol pst peadtend; IHy dr oxy- 1, 2-
di hydr oneur osporene; 1'-Hydroxy-I',2'-di hydroneurosporene; 1-Hydroxy- 1, 2-

di hydr ophyt oenegiybo 11 ) -ty @o0psy.psh chrdté20Lal; 2Glucdbylye 0 Rhaihpdrb b8 Pai-

8' - Hydr oxy- - 61G7u'k,5( Xgi hydirl%,r gﬁﬁé%l at axant hi ;n; 1 - Iﬂ?ﬁf)xe-l 9‘12&) s

e 2 et N Sy NI R TSR L
3', 4' - di ket o- . 3. -4 4, o diket o, : epe; 3 -
PR A R N
bet a- >c/ar otene; OB 533‘/'88%?9%‘2‘3’0%@%‘3&%Béf)’&}@@ﬁ#’ﬁ%ﬁ@rg n- 4-one; 9'( -

Hydr oxyechi nenone; 4' -
Glucosyloxy-3-methyl-2-butenyl)-2'-(4-hydroxy-3-methyl-2- butenyl)-

gamma,gamma-carotene; 2-(4-Glucosyloxy-3-methyl-2-butenyl)- 2'-(4-hydroxy-3-
methyl-2-butenyl)-[epsi),[epsi]-carotene; 2~(4- Glucosyloxy-3-methyl-2-butenyl)-2'-
(4-hydroxy-3-methyl-2-butenyl)-7,8- dihydro-[epsi),[epsi]-carotene; 2'-(4-
Glucosyloxy-3-methyl-2-butenyl)-2- (3-methyl-2-butenyl)-[epsi],[epsi]-caroten-18-ol;
2-[3-(Glucosyloxy)-3- methylbutyl]-2'-(3-hydroxy-3-methylbutyl)-3,4,3',4'-
tetradehydro-1,2,1', 2'-tetrahydro-psi,psi-carotene-1,1'-diol; 1'-Glucosyloxy-3,4,3',4'-
tetradehydro-1',2'-dihydro-beta,psi-carotene; Glycymerin; Guaraxanthin;

[0131] Halocynthiaxanthin; Helenien, Heteroxanthin, Hexadecahydrolycopene;
2,3,2',3' 45'-Hexadehydro-4,5'-retro-beta,beta~ carotene; 1,2,7,8,11,12-Hexahydro-
psi,psi-carotene; 1,2,7,8,1',2'- Hexahydro-psi,psi-carotene; 1,2,7,8,7',8'-Hexahydro-
psi,psi- carotene; 7,8,11,12,7',8'-Hexahydro-psi,psi-carotene; 7,8,11,12,7',8'-

Hexahydro-beta,psi-caroten-2-ol; 15,7',8',11',12',15'-Hexahydro-beta ,psi-caroten-2-
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Hydr oxyechi nenone; 3-Hydroxy-5, 8-epoxy-beta- carotene; 3'-Hydroxy-3, 6-epoxy-
5, 6-di hydro-bet a, [ epsi ] - car ot en- 4- one;

3' - Hydr oxy- 3, 6- epoxy- 7' 8 - di dehydr o- 5, 6- dlhydro beta beta caroten 4- one;
3' - Hydr oxyeugl enanone; F%{ oxyf | exi xant hi n; 'g 7,8

11', 12" - hexahydwblly?aweﬂen exphb@rw%ws °4r°ien-fz01 143,11 B “Hexahydro-poipsi-

12 hexahydrospher0|dene i Hydr oxy- 3- hydr oxymet hyl - 2- but enyl ) - 2' - ( 3-

met hyl - 2- but enyhipteneibzolish8,al.427 R -SHexahyairo 4 dirgoicarotenssi 13, 2B8AAd2- 3-

Hydr oxy- 4- ket o- al pha- carotene; 3-Hydroxy-3'-keto-al pha-carotene; 3-

Hydr oxy- 4- ket o- xahydelyropene; 1'32—',7'1-&m’,&%ﬁexahydmlynobmw7ﬁdﬂdﬂgh8ﬁ 4-

Hydr oxy-4' - ket o- bet a- carotene; |'-Hydroxy-2'- keto-1',2'-di hydrotorul ene;
3- Hydr oxy- 3' - ketHexalsidecbytepstedy D8ALD} 2 8eHexhBydrblycpensy 1314 324Y17',8'16-

Hydr oxyl ycopene; 3- Fwdroxy 3' - net hoxy- beta-carotene; 1'- Hydroxy-1-

met hoxy- 3, 4- di deduxshiyar @inaxanalm 19 ﬁexh@ybhyﬂb&caﬁ&ln pgd - car ot en- 2- one;
1' - Hydr oxy- I-nethoxy 1, g , 8' - hexahydr o- psi, psi - car ot en- 4- one;

1' - Hydroxy- | - n@tebz%syro% &enéonet Ffﬁeﬁ&%ydrd%yamz ’334-d13eh hEBMGE RS -

psi - car ot en- 2- one; droxy- | - met hoxy- ahydr o- psi, ps

_carot en-4-one; 02{{&41 l}i‘éﬂ-hgifr\éx i’?&ﬂé’; nﬂﬁg%&}é{eh Qﬁl@x%?tlaﬂﬁ%qte”e

2- (4- Hydr oxy- 3- e C R Ar ot
Hydr oxynet hyl t = 2- eny, ,d deI ta [ roxy 3-
net hyl - 2- butenyl%}' Qi@lhp{g}“&r o [%Eéﬁyjh ) ?m%ﬁ'l‘/‘%)(f’éﬂ %of%nﬁl M‘%
met hyl - 2- but enyi - - Si car
(arydr oxy- 3- nms%ﬁﬁ%soi&em'@hvﬁ SRS ﬁﬁp@?ﬁ? Aflé@é h i)
caroten-1|8-ol; {)4 -62 Hydroxy- 3- net all - 2- buten%/ -met hyl - 2-but enyl) -
3", 4' - di dehydr o-aRO %a-ﬁenomdwl 3bTé¥<H°7@‘sl 8Bg-betergere end@-al23 Hdﬂroml (azpo-
Hydroxy 3 -nethyl - 2 but enyl (or 2) (3 -nethyl- 2-butenyl)-
di dehydro-1', 2' bqﬁahc;amtm-pe |3}H151wx3e&fam1ﬁ¢psﬂ-ca1@ten-82al, ézH}fdy@ryoSm@ beta-
nmet hyl - 2- butenyl) 2-(3-nethyl-2-butenyl)-7,8 (or 7,8 )-di hydro-[epsi],
[ epsi ] - car ot en- cdiBted B -oR-atid; Wﬁ{dmcg’-%-apn}bétgﬁbarﬁteMtsm,W') Hydr8xyr9'; apo-{epsi]-
tetrahydro-[epsi], psi-carotene; 2-

caroten-3-one; Hydroxyasteroidenone; 3- Hydroxycanthaxanthin; 3-Hydroxy-

beta,psi-caroten-18'-al; 3-Hydroxy- alpha-carotene; 3'-Hydroxy-alpha-carotene; 4-
Hydroxy-alpha-carotene; 2-Hydroxy-beta-carotene; 3-Hydroxy-beta-carotene; 4-
Hydroxy-beta- carotene; 3-Hydroxy-gamma-carotene; 4'-Hydroxy-gamma-carotene;
3- Hydroxy-[delta]-carotene; 2-Hydroxy-beta,beta-carotene-4,4'-dione; 3- Hydroxy-
beta,beta-carotene-4,4'-dione; 3'-Hydroxy-beta,beta- carotene-3,4-dione; 4'-Hydroxy-
beta,beta-carotene-3,4-dione; 3- Hydroxy-beta,[epsi]-carotene-4,3'-dione; 3'-Hydroxy-
beta,[epsi]- carotene-3,4-dione; 3-Hydroxy-beta,chi-carotene-3',6"-dione; 3'- Hydroxy-
beta,beta-carotene-3,4,4'-trione; 2'-Hydroxy-beta,beta- caroten-2-one; 2-Hydroxy-
beta,beta-caroten-4-one; 3-Hydroxy-beta, beta-caroten-4-one; 3'-Hydroxy-beta,beta-
caroten-4-one; 4'-Hydroxy- beta,beta-caroten-4-one; 3-Hydroxy-beta,[epsi]-caroten-4-
one; 3- Hydroxy-beta,[epsi]-caroten-3'-one; 3'-Hydroxy-beta,chi-caroten-6'- one;

3Hydroxy-beta,psi-caroten-4'-one; 3-Hydroxy-beta,psi-caroten- 4-one; 3-Hydroxy-
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(4- Hydr oxy- 3- et hyl - 2- butenyl )-7", 8",
11',12' -tetrahydro-[epsi], psi-carotene; 16-(3-

Hydr oxy- 3- et hyl butyl”) 16' - (3-net hyl - 2-butenyl )-7,8, 11,12, 15,7 ,8",11",12",

5' - decahydr o- psi, car ot ene;

2- (3- Hydr oxy- 3- nBPfﬁﬁﬂeBﬂl'%f?teQB' -QIE; %éiwwxyzzswﬂ “HIptgn-4-gne 3-
3',4"-tetradehydro-1,2,1',2" -tetrah psi-carotene-1,1 -diol; 2-
Hydr oxy- nonocy cHydroxyeitanstanties;3 Hycﬁvm‘bg-ﬁﬁlwdmcdnhmm@;eme,,3‘-Hydr0xy-3 4-

Hydr oxyneur ospor ene; 15- Hydroxy-7',8',9',10',11', 12',13', 14" -oct ahydro-
6' - apo- bet a-car odehydralbetmmrotdﬂeg 3-H-;z;droxy{&l,AB-,ddhyﬂr@,gittmrﬁt‘-qaito‘téne:m-'Hydroxy-4,4'-

oct ahydr ospher oi dene; - Hydr oxy- 4- oxo- bet a- car ot ene;  3- Hydr oxy- 4- oxo- 2,

3- dehydr o- bet a- Ccﬁﬁpzﬁaemﬁspoﬂenewmy@e@xy—isoaﬁa@mdﬂwama carbieié-0 4y @ibye; aene;
Hydr oxyphyt of | uene; - Hydr oxy- 4- oxo- pi rardi xant hi n; 2-

Hydr oxypl ect ani aH?d?Biy-ﬁw, ditechlydtb Odets, Hotacar6t8i-D dms, 3H?&o§9ﬁ2@-&id’éh9&1%ﬂ 5'- one,;

3- Hydroxy-4',|2 -retro-beta, beta-car ot ene- 3' , 12' -di one;

Hydr oxyr ubi xant hig o calHAlLRNN 3 SHYIRRGS 6 g %wﬁb%gsfeﬁ& il pne;

3- Hydr oxyseni - bet a- car ot enone,; Xysi nt roxyspher oi dene;

d h d |
Y ocrpher o doagass MARORANLLRIBRALD 1 Fhcon 3o o
d -5,6,5' 6' -tetrah t { 3,4 -
Ly SRR S AR G B
t et rahydr ol dr, -3,4, 1,2 -tetrah d
TR LT S ERNR T e T

4' -tri ket o-bet a-car ot ene; 3- Hydr oxy- bet a- zeacar ot ene; 5- Hydroxyzeaxanthl n;

63 [01321 | dox ahﬁmlhydr@aaw@kaa setqTen-8hone; 3dBidsaxy-7':B'sdidehydroché-dihydie-

zeta-carotene; 1so- zeta-carotene; |socrocetin; |socryptoxanthin;

| sof ucoxant hi n; dthf-camie%mﬂ, Btdaerie; 1'-H}Simm?éﬁ'rdldléwdmh?'I-thydr@rbeta,psl-caroten-

| sonytil oxant hin; 2-1sopentenyl -3, 4-dehydrorhodopi n; |sorenieratene,

bet a- | sor eni er at&mae; 13 Hydrokg-at,4ndidehpdre+1 §2lidiHydrobetas pri-earotenaX-eng) '-Hydroxy-

| sot edani axant hi n; | sot edani n; | sozeaxant hi n;
3',4'-didehydro-1',2'-dihydro-beta,psi-caroten-4-one; 5- Hydroxy-4',5'-didehydro-4,5-
dihydro-4,5'-retro-beta,beta-carotene-3, 3'-dione; 3'-Hydroxy-2',3'-didehydro-2-nor-
beta,beta-carotene-3,4,4'- trione; 3'-Hydroxy-4',5'-didehydro-4,5'-retro-beta,beta-
caroten-3-one; 3-Hydroxy-5,8,5',8'-diepoxy~beta-carotene; 3-Hydroxy-7',8'-dihydro-
7'- apo-beta-caroten-8'-one; 3-Hydroxy-5',6'-dihydro-5'-apo-18'-nor-beta- caroten-6'-
one; 1-Hydroxy-1,2-dihydro-psi,psi-caroten-20-al; 1'- Hydroxy-1',2'-dihydro-gamma-
carotene; 3-Hydroxy-7,8-dihydro-chi,X- carotene-6,8-dione; 4'-Hydroxy-5',6'-
dihydro-beta,beta-caroten-4-one; 1'-Hydroxy-1',2'-dihydro-beta,psi-caroten-4-one; 8'-
Hydroxy-7',8'- dihydrocitranaxanthin; 4-Hydroxy-7',8'-dihydro-4,4'-diapocarotene; 4'-
Hydroxy-5',6'-dihydroechinenone; 1'-Hydroxy-1',2'-dihydro-2-isopentenyl- 2'-
(hydroxyisopentenyl)torulene; 1-Hydroxy-1,2-dihydrolycopene; 1-Hydroxy- 1,2~
dihydroneurosporene; 1'-Hydroxy-1',2'-dihydroneurosporene; 1-Hydroxy- 1,2-

dihydrophytoene; 1 (or 1')-Hydroxy-1,2 (or 1',2")-dihydrophytofluene; 8'-Hydroxy-
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[ 0133] Karpoxanthin; Keto-, see al so oxo or -one Ketocapsant hin;
4- Ket ocapsant hi n; 4-Ket o- al pha- car ot ene; 4-Keto- bet a- car ot ene; 4-Ket o-

gama- car otene 4- Ket ocynt hi axant hi n: 4-Keto-3', 4" -dehydro- bet a- carotene;
4- Ket 0- 1" y dr oxyt.ory e 7' di h hodow brin;
4- Ket 0- 3, 3 d| h eﬁ Sﬁ‘y&‘ﬂeﬁﬁé] {aé lngle HEPS‘Y'Iief lgydr?ﬂfg?IBWHf‘g 8@? ot ene;
4- Ket 0-3' - hydroxyl ycopene; 4- Ketolutein 332 4- et QmyxQ

2' - (met hyl pent oél’%é)h}’dm%?%ﬁ%‘?ﬁyh’oﬁhﬁhydm@ epl 2Cﬂ=‘df‘s Syl hi n;

4- Ket ophl ei xant hophyl | ; 2- Ket or hodovi bri n; 4'- Ketorubi xant hi n;

2-Ket ospi ri | | ox&Hydiopeaxanthing Hrlydroxerisd™ dtk%mh@a%aﬁqm |3ﬁ1yctrwg>34ﬂ.i'-dlketo-
Lact ucaxant hi n; Latochrone; Latoxanthin; |eprotene; Lilixanthin;

Loni cer axant hi nbetmarowamt%lHvdrwsbﬁﬂ;ldmwbemaedtwe 2'tHysiroxyed, Hﬂhmyﬂlolébﬁék
Lutein dipalmtate; Lutein epoxide; Luteochrone; Luteol; Luteoxanthin;
Lycopenal ; Lyc dide]nyd?d)l 'al'-dihygtmdmmi-cdrylem-pme;-&ﬂydr&y-a'L%Hioxbyhbmsm‘aene;
1, 2-epoxi de; Lycopene 5, 6-epoxide; Lycopen-16-0l; Lycopen-20-ol;
Lycopersene; Ly quaydxbreclﬁneﬁmBn{ydﬁ*oxyéaﬂ&ﬁaneivh'cm&mwchinenoﬂvpm xant hi n;
1- Mannosyl oxy- 3, 4-di dehydro-1, 2-di hydro-8'- apo-psi- caroten 8 -ol;

3" - Met hoxy- bet a i‘yééﬁfn@ﬁcﬁﬁ' §-H )2'-3 da-R@kdent; 3'GRFds poxil
1- Methoxy-1,2,7,8,11,12, 7", decahydr o- psi , psi - caroten

Met hoxy-1,2,7,8 h t I

1- Nt hoxy. 3, 4- aﬁéh%ﬁbe‘%@&&*%@:? &%s?q%’a‘&m?%’n?%? fllnbadiss

1' - Met hoxy- 3’ 4 r n

1- Met hoxyy3 4 di %@ﬁgg)?}éq’fpaf]aﬁqt%ér%l ej’éljs‘(ifygxol?‘% g&? Iéon%ai %iy%:&yﬂexmanthm I-
Met hoxy- 3, 4-di d v 11'.,12' - hexah r ot ene;

1' - Met hoxy- 3' 4%%829' “bi%e eﬁyhlrgz h?']d@%o e?ezﬁgi?’éﬁ{}?‘éf 30‘{)%% fg's caroten-| -
ol ; 1-Methoxy-3, 4-di dehydro- ' -tetrahydro- carotene; 1'
Met hoxy- 3' 2 hqﬁ@wégsphergldeqe, 21(4 Hyé{qxaﬁglaf a5 @yb%-guf@ay D52 eld- mc*byl— 1-
Met hoxy- 3; 4- d| dehydro-1,2,7',8' -tetrahydro-psi, psi-caroten-2- one; 1-

Met hoxy- 1, 2- di hgdmisnyibetpbetacarotamesd-Hypdraxyisorenigsates J= Hydrony-Akatocalpher | psi -

carotene; 3-Hydroxy-3'-keto-alpha-carotene; 3- Hydroxy-4-keto-beta-carotene; 3-

Hydroxy-4'-keto-beta-carotene; 4- Hydroxy-4'-keto-beta-carotene; 1'-Hydroxy-2'-
keto-1',2'-dihydrotorulene; 3-Hydroxy-3'-keto-retrodehydrocarotene; 19-
Hydroxylutein; 16- Hydroxylycopene; 3-Hydroxy-3'-methoxy-beta-carotene; 1'-
Hydroxy-1- methoxy-3,4-didehydro-1,2,1',2',7',8'-hexahydro-psi,psi-caroten-2-one;
1'-Hydroxy-1-methoxy-1,2,1',2',7',8"-hexahydro-psi,psi-caroten-4-one; 1'-Hydroxy-1-
methoxy-3,4,3',4'-tetradehydro-1,2,1',2'-tetrahydro-psi, psi-caroten-2-one; 1'-
Hydroxy-1-methoxy-1,2,1',2'-tetrahydro-psi,psi -caroten-4-one; 2-(4-Hydroxy-3-
methyl-2-butenyl)-beta,beta-carotene; 2-(4-Hydroxy-3-methyl-2-butenyl)-{epsi],psi-
carotene; 2-(3- Hydroxymethyl-but-2-enyl)-7',8'-dihydro-[delta]-carotene; 2-(4-
Hydroxy-3- methyl-2-butenyl)-7',8'-dihydro-[epsi],psi-carotene; 2-(4-Hydroxy-3-
methyl-2-butenyi)-2'-(3-methyl-2-butenyl)-[epsi],[epsi]-carotene; 2- (4Hydroxy-3-

methyl-2-butenyl)-2';(3-methyl-Z-butenyl)-[epsi],[epsi]- caroten-18-ol; 2'-(4-
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carotene; 1'-Methoxy-1', 2" -di hydro-beta, psi-caroten-4'-one; 1'-

Met hoxy-1', 2' -di hydro- X, psi-caroten-4'-one; 1-Methoxy-1, 2-di hydro-psi,
psi -caroten-4-one; 1'-Methoxy- 1',2'-dihydro-3',4'-dehydro-gama- car ot ene;
1- Met hoxy- 1, 2-di hydr o- 3, 4- dehydrol ycopene; 1- I\/bt hoxy- 1, 2-

di hydr o- 3, 4-di deliydtoxﬁ-&wﬂs'h-lﬂmteaw-za@mﬂtbdﬂybutehyﬂ- ﬂﬂh@ldelwki;mb'ﬁédlhydré-

Met hoxy- 5, 6- di hydr ol ycopene; 1 -Methoxy- 1,2- dihydroneurosporene;

1- Met hoxy- 1, 2- di teyajpsi-pargteadhel; 2 {or@t(HoMydraxy23-ntbiiyi-d+barehyl)-af (o 2)3G-methyl-

1' - Met hoxy-1', 2' - di hydrospheroi dene; 3-Methoxy-19, 3" -

di hydr oxy- 7, 8- di zeke 3'lae tdadehyro- 1Ry aRLfepsi], Shi-catbRA] -ol; 2'-(4-Hydroxy-3-

1- Met hoxy-1,2,7",8' ﬁp 12' - h&ah%oygge[ gsslll85 car ot ene; (+-Hydroxy

L' - Mot hoxy- 1, 2, TmEndia. ButedyysnialeyRebuRD- 9.8 28 dit9dso-[efsi], [epsil-caroten-
Met hoxy-1,2, 7', 8 11};h 12u%a%dr oyp5|up§)ca(oten)4{h9 o-[epst], [epsi]-caroten

1- Vet hoxy- 1° 1y Sy iy BnbRyARN Ry i E%*ﬁae?dfwc}fy o
1 bt vty 2y T ity Sy by HpieRN- 59100 BRI R RhiRBpene; 16-(c-

Met hoxy- 4- oxo- 1, 0- P3i - Lot 111 141 1 &1

1- Met hoxy- 4- oxo- II% ‘g ’E}Xﬂ ﬂylb“@' lgb@'“ﬁestﬁﬂ' l?‘g‘fné{p'fgbl 12057 8t d%y) Ryt oene:
Met hoxyphyt of | uene;. Met hoxyspher0| ,

Met hoxy- 3, 4, 3' , Adecthyframsnpsi-earatens; 3- (3~21ydf0éﬁ3em§)tb¥lbutp5§12 -Genethyl2-Butgnyl)- -
1- Met hoxy-1, 2, 7 8' -tetrahﬁ/dro p5| psi -carotene; 1-Methoxy-1,2,7", 8 -
t et rahydr o- psi , phf-3b4rtetradahysrerh; 1 ,E-tmhu@ryaspsgpsz-ca]mtege-l{Ie@phﬂyﬁy@oy- 4-
dehydr ol ycopene; 3Met hoxy-19, 3', 8" -tri hydroxy-7, 8-di dehydr o- bet a, chi
-caroten-6'- onapomlgycﬂgpl-phgrtoﬂagm; ’&éiydrogcamax@mnﬂllbphyﬁt HydrmymwOSWremp b5~
bet a-caroten-8' -oate; Methyl 6'-apo-psi-caroten-6'-oate; Mthyl apo-
6' -1 ycopenoat e; Hgirbwyl-1)8%9'10',12% (1 2;18k14vgétalddro- 85apo-beta-caroten-7'-one; 1'-

but enyl ) - bet a, bet a-caroten-18 (or 18')-ol;

2-(3- Met hyl - 2- btmﬁﬂwiy)s 3,,748-1012'§iﬂhmfdét K&ospﬁbfbiﬁéh@ -3pHydrof-4-oxa befacardtend) ;
2-(3-Methyl -2-butenyl)-7,8,7",8 -tetrahydro-[epsi], psi- caroten-18-01;

Met hyl 3',4'-di dﬁﬁ?ﬁ&i‘bﬁy-@%&@&?ﬁdﬂ%ﬂf@%&ﬂcﬂr@mn@Qt-ﬁydrw Byokodchitex@RY | -

Hydroxyphytoene; Hydroxyphytofluene; 4'-Hydroxy-4-oxo-pirardixanthin; 2-
Hydroxyplectaniaxanthin; 3-Hydroxy-4,5'-retro-5'-apo-beta-caroten-s'- one; 3-
Hydroxy-4',12'-retro-beta,beta-carotene-3',12'-dione; 3'- kHydroxyrubixanthin; 3-
Hydroxy-5 ,6-seco-beta,beta-carotene-5,6-dione; 3-Hydroxysemi-beta-carotenone; 3-
Hydroxysintaxanthin; Hydroxyspheroidene; Hydroxyspheroidenone;
Hydroxyspirilloxanthin; 8'- Hydroxy-5',6',7',8'-tetrahydro-5"-apo-18'-nor-beta-caroten-
6'-one; 4'- Hydroxy-5,6,5',6'-tetrahydro-beta,beta-caroten-4-one; 1-Hydroxy-3,4, 3'4'-
tetradehydro-1,2-dihydro-psi,psi-caroten-2-one; 1-Hydroxy-1,2, 7',8'-
tetrahydrolycopene; 1'-Hydroxy-3,4,1',2'-tetrahydrospheroidene; 3- Hydroxytorulene;
16'-Hydroxytorulene; 18'-Hydroxytorulene; 3-Hydroxy-3', 4'-triketo-beta-carotene; 3-

Hydroxy-beta-zeacarotene; 5- Hydroxyzeaxanthin;
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1, 2-di hydr o- 3, 4- di dehydr o- apo- 8' -| ycopenoat e; Mt hyl hydrogen
6, 6' - di apocar ot ene- dioate; Methyl 1-nmannosyl oxy-3, 4-di dehydro-1,
2- di hydr o-8' - apo- psi - car oten-8' -Date; Methyl 1'-nethoxy-4' -oxo 1,2 -

ety van Babpe Ot 0%, ﬂ%“’a%l?&ﬁ%anéﬁaé?ﬁéﬁﬁyglrsg&t%tfﬁ\ée&s& e piEna sy 1

diol; Metri dene M mu nt hi n nadoxani.hi Mono r.obact eri oruberin;
Nbnodehydr o- bet SR EPBEBRd Socmﬁ%? BrthBssRE @H@i@ﬁw et
spirilloxanthin oepoxy-, see ox -ano cl ophyt oeng;

Monohydr oxy I:‘Pl\j%'“}’tl f\jﬂie& B¥ f“ﬁ‘FWd“PW?qOPE‘xant hi n;

Myt i | oxant hi none; M/xobactl n xobact one; Myxol | ucosi de; Myxol

2' - O et hyl - neh@;ﬁln}?ém@sb%lsoﬁli%@temﬁﬁﬂéﬁfﬁ%%@m g‘é%@&?ﬂqwﬁlo LMyxoxant hol ;
Myxoxant hophyl I ; [0136] Neocarotene; Neochromne; Neo- beta car ot ene B;

Neo- bet a- crypt Esntedatiananihin; Isdtsdnsing Inozeaxahbx ant hi n 3- acet at e:

Neur ospor axant hi n; Neurosporaxanthin nethyl ester; Neurosporene;

Nonapr enoxd0it33] n; 2' Kipoxandsit;detor} dek alsel orsbreone Khto&nipxzinmm; AKstocapsanttingn;
[0137] Cctahydro-beta-carotene; 1,2,7,8,11,12,7",8" -Cctahydro-

psi , psi - car ot engKetofalBhaldardtenef 416to &éta-caraten@mue&wgaﬁnwcaraeme; 4car ot ene;
1,2,7,8,11,12, 7' ,8" -Cctahydro- psi, psi-carotene-1,2-diol; 1,

27,8,1',2", 7", 8&@5&@3&@%@&%&&3*%@ seté-ohotéiieOA-Ketoll 2rdihgird1- 12,
7', 8" -Cctahydro-psi’, psi-carot en-I - 11,12, 7,8 , 12" -7 Cct ahydr 0-

beta. psi - car of efysomyd alifo Bd‘&%%%*“&%ﬁ% Zpﬁhyda“gg%%hg; ot ene:
IS Ry A ARl 27
AR SO 'e'né’r i Kb 3L aRanish@iey, $keidhyxoxantiopst RELS"

OH- spirilloxanthin; 4-Ketophleixanthophyll; 2-Ketorhodovibrin; 4'- Ketorubixanthin;

2-Ketospirilloxanthin; 4-Ketotorulene; 4-Ketozeaxanthin;

[0134] Lactucaxanthin; Latochrome; Latoxanthin; leprotene; Lilixanthin;
Loniceraxanthin; Loroxanthin; Lusomycin; Lutein; Lutein dimethy] ether; Lutein
dipalmitate; Lutein epoxide; Luteochrome; Luteol; Luteoxanthin; Lycopenal;
Lycopen-20-al; Lycopene; Lycopene-16,16'-diol; Lycopene 1,2-epoxide; Lycopene
5,6-epoxide; Lycopen-16-ol; Lycopen-20-ol; Lycopersene; Lycophyll; Lycoxanthin;

[0135) Mactraxanthin; Manixanthin; 1-Mannosyloxy-3,4-didehydro-1, 2-dihydro-8'-
apo-psi-caroten-8'-ol; 3'-Methoxy-beta,beta-caroten-3- ol; 3-Methoxy-beta,X-
carotene; 1-Methoxy-1,2,7,8,11,12,7',8',11',12'- decahydro-psi,psi-carotene; 1'-
Methoxy-1,2,7,8,11,12,1',2",7',8'- decahydro-psi,psi-caroten-1-ol; 1-Methoxy-3,4-
didehydro-1,2-dihydro- psi,psi-caroten-20-al; 1'-Methoxy-3',4'-didehydro-1',2'-
dihydro-beta ,psi-carotene; 1-Methoxy-3,4-didehydro-1,2-dihydro-psi,psi-carotene; 1-

Methoxy-3,4-didehydro-1,2,7',8',11',12'-hexahydro-psi,psi-carotene; 1'-Methoxy-3',4'-
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Monocycl ophyt oene; 2-OH Mbonocycl ophyt of | uene; OH Neurosporene; OH GOkenone;

OH P 481, OH P 482; O+ P 511, O+ R OH Rhodopi n; OH Si ntaxant hin

5, 6- epoxi de; OH Spheroi dene; OH Spheroi denone; OH7,8,11, 12

Tet r ahydr ol ycopene; OHY; Ckenone; Ophioxanthin; Gscillaxanthin; Gscillol

2,2 - di (O et hydidelmpdroyl, 2,881 62 hexahydiomsi,psi-osroend+ okl Methexysd 4rdidelydoest er ;

Oxo-, see also Keto or -one 3- Oxocant haxant hi n;

4' - Ox0- 4, 4' - di aplgz,d8btetrahylir®psi,paiedachyter8’ 1'MethBxR3'4'-didelpalcai 25162 eeteahqdiod ;

3- Oxoechi nenone; 4- Oxosaproxant hin; 16" -Oxotorul ene; 6'-

(1)< yE: ? r %S ant hemexgahpsidcatropter- 1401 21 - Neethdhd-3;Rditlelydrd1 2:75,8'-tetrah§dro-isi, peiOaroten1 8,
"-[(chi -

O Pal m t oyl - bet gn* g'M&B&(}{/'—]),Zldﬁxkdlf%'-psf}'lg_)si-d#I@_@H-)Qdfa@,‘llMethoxyii.l,mﬂﬂﬁ}fdr@ﬁsﬁ?psi-

psi-caroten-2'- ol; Papilioerythrin; Papilioerythrinone; Paracentrone;

Par asi | oxant i n; c, RRGHEN VethoxFE YEIR d8\Beta, B ChRARXAIhE) 1M MERGEAH 204iRY do-

ta
Peridi nin; Peridininol; Persicachrome:; Persicaxanthin; Phillipsiaxanthin:

L oy FUAA MR 5

P ) - - P 1. 2- | de: . i P ;
L i i A S
ci o<1 yoopene: | PREBTRENGRERE A MPREy bopuPna T srRened - EhsEns

pyr ophosphat e; Pro-gama- car ot ene; Praol ycopene; Proneurosporene;
Pr ot et r ahydr ol yd@%é‘%&‘h 013’5‘&5’&%5-461Wﬂ@%ﬁ%@@%ﬁym@éﬁdx@ﬁ@ﬁ%,l’2Pyr r hoxant hi n;
Pyrrhoxant hi nol ; 10138] 7-cis: Renieracistene; Renierapurpurin; Renieratene;
Ret i cul axant hi n;dihydemewrpstotanct-Mgthoxy-ab2-dihydwphidesnsdeMethosy-1iet a- ) car ot ene;
Ret r odehydr o(-beta- )carotene; Retrodehydro-ganma-car ot ene;
Ret r odehydr 0z eaxdityidraphytofléche Rt ethgryr 1B,8'0 dihlydroypheroideae; FRbliethozy-198Y - 2' - O
Rhamosyl - 4- ket onyxol ; 2'-O

: dihydroxy-7,8-didehydro-beta,chi- carotene-6',8'-dione; 1-Methoxy-1,2,7',8',11',12'-

hexahydro-psi,psi- carotene; 1'-Methoxy-1,2,7,8,1',2'-hexahydro-psi,psi-caroten-1-ol;
1- Methoxy-1,2,7',8'11',12'-hexahydro-psi,psi-caroten-4-one; 1-Methoxy- 1'-hydroxy-
1,2,1',2'-tetrahydrophytofluene; 1-Methoxy-2-keto-7',8'- dihydro-3,4-
dehydrolycopene; Methoxylycopenal; 1-Methoxy-1,2,7,8,7',8', 11', 12'-octahydro-
psi,psi-carotene; 1'-Methoxy-1,2,7,8,11,12,1',2'- octahydro-psi,psi-caroten-1-ol; 1~
Methoxy-4-oxo-1,2-dihydro-8'-apo- psi-caroten-8'-al; 1-Methoxy-4-oxo-1,2-dihydro-
12'-apo-psi-caroten- 12'-al; Methoxyphytoene; Methoxyphytofluene;
Methoxyspheroidene; 1'- Methoxy-3,4,3'4'-teradehydro-1,2,1',2'-tetrahydro-psi,psi-
caroten-1- ol; 1-Methoxy-1,2,7',8'-tetrahydro-psi,psi-carotene; 1-Methoxy-1,2,7', §'-
tetrahydro-psi,psi-caroten-4-one; 1-Methoxy-1,2,7',8'-tetrahydro-3, 4-
dehydrolycopene; 3Methoxy-19,3',8'-trihydroxy-7,8-didehydro-beta,chi ~caroten-6'-
one; Methyl 4'-apo-beta-caroten-4'-oate; Methy;l 8'-apo- beta-caroten-8'-oate; Methyl

6'-apo-psi-caroten-6'-oate; Methyl apo- 6'-lycopenoate; Methylbixin; 2-(3-Methyl-2-
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Rhamosyl nyxol ; 3' - Rhammosyl oxy- bet a, bet a- caroten-3-o0l;

1- Rhammosyl oxy-3',4' - di dehydro- 1',2'-di hydro-beta, psi- carotene;

2' - Rnamosyl oxy-3' , 4' -di dehydro-1', 2' - di hydro-beta, psi - carotene-3,1'-diol;
2' - Rhamosyl oxy-3', 4' -di dehydro-1', 2' -di hydro- beta,

psi-carotene-3,4,1' -triol; 1'-Rh 0SVINOXYs 3 +,45-dl deh -1 .2 - dihydro-

bet a, psi - car ot e‘?ﬂt%ny&)r‘?et%ﬂ?%%j%ﬁtrﬂ%rﬁ@ﬂft ]?%)FP?’ %%Wﬂ#'gméﬁggﬂfﬂ‘deiwp)%';

Rhodopi nal gl ucosi de;, Rhodopi n %i)u osi de; Rhodglg_i nol ; Rhodopur purin;

Rhodot or ul ene: diR¥e®H: BticAtotRnotls S Methyi-A-buiknylrd a8 hetiahydesslepsit Beir n:

Rubi chrome; Rubi xant hin; Rubi xant hi n 5, 6-epoxi de; Rubi xant hone; [0139]

Sal non aci d; Satareserh8-el; Metsd 3L 45-didghydie-heta,paircaratax HrortenMetssk Lhexasdnt hi n

di gl ucosi de; Sarci naxant hi n nonogl ucosi de; Sarci nene; 5, 6- Seco

bet a, bet a- car ot E2«ihydrt3,dididehydrb-ape-Sdympbrrate; Moyl hydragentGeoidiapocasoteneane;

Sem - al pha- car ot enone; Sem - bet a-carotenone; Si dnyaxanthin; Sintaxanthin;

Si phonaxant hi n; diGtgvediT-maadsyloxy-B4-UtteHydiyd| D-dihydroS8'@po-psi-caroten-8'-oate;

dehydr o- bet a, chi -carotene-3"',6' -di one 3-sul fate; Sodi um 3, 19- .

di hydr oxy- 3", 6' MEthgXPnletioxsLalekuL Sroo-difiia-X psi-casdted-e8 (ol 17 vl S-catél raoe;

Sodi um 3,19,3'-tr?hydroxy-7,8-dideh?ﬁ?o-Gﬁ%oxo-betaFchi-c;§oten-%$F- oate

3-sul f at ;  Sodi 1@ty Rs-E2 nefylehlod6Ey9ya Bidnghd Al diRaREbéa icarotene-3, 1'-

carotene-3',6' -di one. 3- sula}yaé eWSBﬁae’ro%ol ?%; Spherg%ene’? §f)rr(1>tee;l(e)i denone;

Spi ril |l oxant hi nj. Mok 1 £4 o D ; i.n;
leﬁﬂltegx?ﬁee?é%gﬁm&an&&, a&%&_ﬁlﬁi fg@ﬂ%gdmﬁa%%{éﬁq%%{?ﬁ

Tar axant hi n di pa raxi en; ar eoxan niaxa "Tedani n;

Ter nst roem axa in, . Tethyatene:; 7 7, 8 - Tetradehydro xant hi n;
3,4,3,4 -Tetra 8}\‘3}’&}‘%‘?“‘6%%&"%’3@8’-@?@F@%’é‘ﬂy&‘?ﬁ‘}%%ﬁgﬁm&ﬁﬁ&é&

Tet radehydr o- psi , psi -carojene; 7,8,

7',8' -Tetr adehy%!ﬁ“ép}f"ﬁfélﬂ'g‘,nb&fo&‘-’%?%t R &paxysMogphyidroxy sygoghytopne; Monohydroxy
Tetradehydr o- bet a, bet a-carotene-2,2' -dione; 3',4',7',8 -Tetradehydro-
bet a, bet a- car ot @islophypflueneyMatataghrpme; Mytatoxamthing Myfloxanthig; Mytiloxgnthinone;
Tetradehydro- 5,6,5",6' -tetrahydro-beta, beta-carotene-3,3 -diol; 6,7,
6', 7' - Tet r adehyMysotBeidn; Myebact@®r; Myxol 2'-glucoside; Myxol 2'-O-methyl-

methylpentoside; Myxol 2'-thamnoside; Myxoxanthin; Myxoxanthol;
Myxoxanthophyll;

[0136] Neocarotene; Neochrome; Neo-beta-carotene B; Neo-beta- cryptoxanthin A;
Neoxanthin; Neoxanthin 3-acetate; Neurosporaxanthin; Neurosporaxanthin methyl
ester; Neurosporene; Nonaprenoxanthin; 2'-Nor- astaxanthin diester; Norbixin;
Nostoxanthin;

[0137] Octahydro-beta-carotene; 1,2,7,8,11,12,7',8'-Octahydro- psi,psi-carotene;
7,8,11,12,7',8',11",12'-Octahydro-psi,psi- carotene; 1,2,7,8,11,12,7',8'-Octahydro-
psi,psi-carotene-1,2-diol; 1, 27,8,1',2',7',8'-Octahydro-psi,psi-carotene-1,1'-diol;
1,2,7,8,11,12, 7',8'-Octahydro-psi,psi-caroten-1-ol; 7,8,11,12,7',8',11',12'- Octahydro-
beta,psi-caroten-2-o0l; 1,2,7,8,7',8',11',12'-Octahydro-psi ,psi-caroten-1-ol;
7,8,11,12,7',8,11',12'-Octahydro-4,4'-diapocarotene; Octahydrélycopene;

5,6,7,8,5',6',7',8'-Octahydrolycopene; 7,8,11,12,7', 8',11',12'-Octahydrolycopene;
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t et rahydro-bet a, beta-carotene-3,5,3 ,5 - tetrol;

7,8,7 ,8 -Tetradehydrozeaxanthin; 3,4,3 ,4'- .

Tet radehydr obi sanhydr obact eri oruberin; 5,6,5,6"'-Tetrahydrocant haxant hi n;
7,8,7 ,8" -Tetrahydrocapsorubin; Tetrahydro bet a- carotene; 7,8,7 8 -

Tetr ahydr 0- bet a3,h31A7$At Bildh Octattydrespirtlioxanthin; GH; feallsd ﬂ‘b’dbm'aorpgl OHear ot ene;
7,8 ,11',12' - Tetrahydro- ganma-carotene; 7',8 ,11',12"'-

Tet rahydr 0- ganmeCldsiobacdenes @Hdihldr,oﬁac?qnﬁgﬁmosicw;lw-bycopaie; p<H- car ot ene;
1,2,1',2' -Tetrahydro-psi, psi-carotene; 7,8,11, 12-Tetrahydro- psi, psi-
carot ene; 7,8, 7' MBnocyelbplafete,2-QFl- l\/ﬂmbe}mmphjzteﬂlmnemml\%urosporene; OH-

6' - Tetrahydro-beta, beta- carotene-4,4'-diol; 7,8,7",8 -Tetrahydro-

bet a, bet a- car ot ependnes3 OHIPAR1; GH-F848290H1 9’ 511TﬁEJRakDHiRaod@ham§Smtaxanthm
carotene-3,17' -diol; 1,2, 1',2"- Tetrahydro psi, psi-carotene-1,1" - diol;

>, 65,6 - Te”ah.‘y@-'é%oxli’(fet @Pﬁ@%lﬁrcﬁé’éi@l@ﬂﬁsﬁmefbédeﬁbﬁ‘@&‘?8@151%6 - Tetrahydr o-

bet a, bet a- car ot ene- hexol

Tet r ahydr o- psi "
caroten-1-ol; 7@%&%‘%&%&6 ?%ybbkg]}?}l dépé’fo%@é@o ﬁéﬁaﬁ@{hgp ﬂsmgplz 2
Tetrahydro-4, 4 Tetr ¢

Tet r ahydr ol ycope‘ﬁ@a‘%ﬁ&g{ &%ﬁ)eqﬂg?b‘ah@%‘glﬁﬂqéé g@ﬁl O?%%?q eitﬁr Oxo-, see also
Tet r ahydr ol ycop Tetr

Tet r ahydr ol ycopglg‘?éo °r1‘°§e i O’Eocanﬂi*@faflg‘ﬁijl gf @1“%//‘%8'0‘5?}5”11’05?“‘4(3?18 Pcldig'ﬁ)xj?’g & .
Tet r ahydr oneur o (ﬁor ene; 3,4,11',12' - Tetrahydrospheroi dene; 7, 8-

Tet r ahydr ospi r i |dighegareleneic agidis- @xowhmem@@fﬁaéyeﬁaa@mmlmm kﬁ«%pmﬂenes@n 3,4 -
Tetrahydrospl rilloxanthin-20-al; 5,6,5 ,6"- Tetrahydro-3,4,3" ,4'-tetrol 4,
-disulfate; 2 @(}@hwwﬁhpmaxmtbadrbﬁ% Beddd; Bei0a PAARITR 4% P 5904P 518; dHidchi 2,

3, 2', 3" -Tetrahydroxy-beta, beta-caroten-4-one; 3,19,3",17' - Tetrahydroxy-

bet a, chi - car ot erOFahitogl-Bets DFdledosyl)axyp3' "-diabhydro-1',2'-dihydro~beta, psi-caroten-2'-
Tetrahydroxy-6', 7' -di dehydro-5,8,5",6' - tetrahydro-beta, beta-caroten-8- one;
3,3 ,5,5 -Tetr afmﬂa@ﬁm@'ﬂﬁﬁyHﬁpiﬁc?erjdﬁdmtﬁlé,Q‘a%élﬁroné;ﬂ?@isﬁﬂﬁnﬂﬂn;@,e&bncﬂ;' -
Tetrahydr oxypirardi xanthin; 3,4,3 ,4'-Tetrahydroxy-5,6,5",6'- tetrahydro-

et o o Rl e Mo St Bl B,

Thi ot hece-478;  persicaxanthin; Phillipsiaxanthin; Philosamiaxanthin; Phleixanthophyll;
Phleixanthophyll palmitate; Phoeniconone; Phoenicopterone; Phoenicoxanthin;
Physalien; Physoxanthin; Phytoene; C (30)-Phytoene; Phytoene 1,2-(ep)oxide;
Phytoenol; Phytofluene; Phytofluene epoxide; Phytofluenol; Pigment R; Pigment X;
Pigment Y; Plectaniaxanthin; Poly-cis-gamma-carotene; Poly-cis-psi- carotene; Poly-
cis-lycopene; Prasinoxanthin; Prelycopersene pyrophosphate; Prephytoene
pyrophosphate; Profgaxnma-carotene; Prolycopene; Proneurosporene;
Protetrahydrolycopene; Pseudo-alpha-caroifene; Pyrenoxanthin; Pyrrhoxanthin;
Pyrrhoxanthinol;

[0138] 7-cis: Renieracistene; Renierapurpurin; Renieratene; Reticulaxanthin;

Retinylidenetiglic acid; Retrobisdehydro(-beta-) carotene; Retrodehydro(-beta-

)carotene; Retrodehydro-gamma-carotene; Retrodehydrozeaxanthin,
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-69 Thi ot hece-484; Thi ot hece-OH484; Tilefisbxanthin |I; Tilefishxanthin II;
Tilefishxanthin II11; Tilefishxanthin IV, Torul arhodi n; Torul ar hodi nal dehyde,;
Torul arhodi n net hyl ester; Torul enal; Torul ene; Torul enecarboxylicacid;
2,3,2" - Trihydroxy-beta, bet a- carot en- 4-one; 3,

3', 4' - Tri hydr oxyRipatmapjretayloay-0seeRhimnogyloxyd'-0- Rhamnosyldhketsmnykalf 2,0-
chi-caroten-6'-one; 3,3 ,5 -Trihydroxy-6', 7' -dehydro-al pha- carotene;

3, 3", 8' - Tri hydr crbamhoByllyst 1y RhamBedytox betaghatao t2oien-4 -db; r—Elhﬂﬁnﬁjsﬁlax 3'4'.8" -
Tri hydr oxy- 7, 8- di dehydr o- bet a, chi - caroten-6' -one; 3,19,3"- Trihydroxy-7, 8-
di dehydr o- bet a, cfilich§ ool 20dikydré B6ta,PsiS sHrbtBAee 2'-Rhatmodyloxy-3',4'-didehydro-1',2'-

Tri hydroxy-3',4' -di dehydro-1",2"'- di hydro-beta, psi-caroten-4-one; 3,5,
19-Tr i hydr oxy- 6, @ryiSl6&W BEiOcapetbnel3, 1 Giiol; 2 HHamR¥Yidy ' #ARGNYG A StiffEs- 8" -
one 3-acetate 19-Hgganod?é;cB?Sf%”-Tf?hydrgxy-%ﬁ7y diggﬁ§8ro-5,6f , 8" -

t et rahydro- bet a, i1z heNB33010 1 Rl vy oy 81 T i qhyd -5, 6-

di hydr o- bet a- cart[oe?agﬁéel;cal%?%'g%g)ﬁﬁ?lh%/g{r%%g%ﬁfxg%-’éiq%d;,egygot}é?agﬁg%gt ene
5',6'-epoxide; .3,19,3' -Tri,hydr.oxy-7, 8-dihygdr o: bet si.]scaraten- 8- one;
316, 3 01 hyr dEpRR-go o e derantery RO GioBR: BubdimbaoP Rl ipierts

6, 3' - Tri hydr oxy- 7, 8-di hydr.o-, nma, [ epsi | :carQten-8-one; 3,3 ,19-

Tri hydr oxy- 7, 8- cﬁlmalgs%mészmn%ﬁ'ﬁ?ﬁad% Rhodopinol, KhedepurpprinRhodpiariliee: 5. -
epoxy- al pha-carotene; 3,4,4'-Trihydroxypirardixanthin;, 1,1",2"- )

Tri hydr oxy- 3, 4, Rhogoviben;Rhedexjielatsin Rhodoxapthing Reseayilin; dupishroms; Rubixanthin;
caroten-2-one; 3,4,4'- Trihydroxy-5,6,5",6"-tetrahydro-beta, beta- carotene;
Tri kent ri or hodi rRubixaathin 5,4+epéecide; Rubisenthawr ot ene; 3, 1', 2" -

Tri met hoxy-3',4' -di dehydro-1', 2" dihydro-beta, psi-caroten-4- one;

Tri ophaxant j6i139] Tri plSabneneei®t BaimoxdnthiapSupyoctanthinge Sarcinananthé; iSarcinhraithiei n;
Trollichronme; Trolliflavin; Trolliflor; Trollixanthin; Tunaxanthin;
Uriolide;, Vauchiigloevsie] ShrcinaxdhtbinanicivighucosideySatmene 5j6h Beco-Déiabed-y4rbtenen ;
Warm ngol ;  Wrmi ngone; Webbi axant hi n; Xant hophyll; Xanthophyll K (1);

Xant hophyl | K (519 §one; 50016 8l [bpssiiLdaddtétiel 526 R onK B8 niihal darctdiid; G8mi-

al pha- Zeacar ot ené; beta-Zeacar otene;
beta-carotenone; Sidnyaxanthin; Sintaxanthin; Siphonaxanthin; Siphonein; Sodium-

3,19-dihydroxy-7,8-di- dehydro-beta,chi-carotene-3',6'-dione 3-sulfate; Sodium-3,19-
dihydroxy-3',6'-dioxo-7,8-didehydro-beta,chi-caroten-17'-al 3-sulfate; Sodium-
3,19,3'-trihydroxy-7,8-didehydro-6"-oxo-beta,chi-caroten-17'- oate 3-sulfate; Sodium-
3,19,17'-trihydroxy-7,8-didehydro-beta,chi- carotene-3',6'-dione 3-sulfate;
Sphaerobolin; Spheroidene; Spheroidenone; Spirilloxanthin; Sulcatoxanthin;

[0140] Tangeraxanthin; Taraxanthin; Taraxanthin dipalmitate; Taraxien;
Tareoxanthin; Tedaniaxanthin; Tedanin; Ternstroemiaxanthin; Tethyatene; 7,8,7',8'-
Tetradehydroastaxanthin; 3,4,3',4'-Tetradehydro- beta,beta-carotene; 3,4,3',4'-
Tetradehydro-psi,psi-carotene; 7,8, 7',8"-Tetradehydro-beta,beta-carotene-3,3'-diol;
3,4,3',4'- Tetradehydro-beta,beta-carotene-Z,Z'-dioné; 3'4',7',8'-Tetradehydro-
beta,beta-caroten-3-0l; 3,4,3',4'Tetradehydrolycopene; 6,7,6',7'- Tetradehydro-

5,6,5',6'-tetrahydro-beta,beta-carotene-3,3'-diol; 6,7, 6',7'-Tetradehydro-5,6,5',6'-
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beta (1)- Zeacarotene; al pha-Zeacarotene-3,17' -diol; beta-Zeacarotene-3,17' -
diol; -70 beta-Zeacaroten-3-o0l; Zeaxanthene; Zeaxanthin; Zeaxanthin
di epoxi de; Zeaxanthin dinethyl ether; Zeaxanthin dirhammosi de; Zeaxanthin

dipal mtate; Zeaxanthin 5 6- epoxide;, Zeaxanthin 5, 8-epoxide, Zeaxanthin
furanoxi de; ZealtH W%Q%h%ﬁ?‘ﬁ eg@éhé‘ﬁ?@eﬁ»@&ﬂ% }?ﬁeﬁaﬁé@p@pﬁ% Pde;
Zeaxant hol ; and, Ze| noxant hi gr [01411 The, ahove |ist of naturally occurring
carotenoi ds is wednt- {eradehydrobisahydpbagteriprubesigng,f.a' . Gl etrahydrogamthaxanthin i ng
carotenoids. This list is not conprehensive as nore _naturally occurring
nol ecul es are bbPAgS dietalideqcapsoryhin Aetphydrorheta-cagptens; 4,818 - Letradydey  of
carot enoi ds. Sul fonyl ureas [0142] Non-limting exanples of sulfonylureas

i ncl ude, but arketnbata-tirptenesd'.8'd 1, 126 Tatrshedrenbetdwsi- Ciralae;,8'dIll, 12 Retrakydrde,
gliclazide, glipizide (Qucotrol), glyclopyramde, chlorpropanm de,

t ol azanm de, t ol gamimarcatetend|7],8tg pi12l- Tetrdhddmrgaimma,psi-odrbtehe i, 2fE8-dletlahydmp- i t i ni de
anal ogues (for exanple, repaglinide, nateglinide, neglitinide and

mtiglinide (KARBA2E e d, 2] N2 TetkBydrdbspsirvariche] BRAL 20-Téalyd bM%Si—[ 01431

The termniacin is the generic descriptor for nicotinic acid (pyridine-3-

carboxylic aci djar@bi; VB%’,@eEéu’dﬁ&dirdiﬁﬁ,psiNafbténEm,G,is‘r,‘G’-’Féﬁ% r6-bet@betdl COLINi C
acid derivatives include nicofuranose, Acipinox (5-nethyl

pyrazine- 2- car b&)fé%ﬂe%?gdi&é 48,708 18 ny aRy- p&a,bstasaimote%.@guafah-qv éggm-.cot inic

aci d, Chol exam n, oxliniacic acid, ni'coclonate, nicondl, N A ni ceri kol

ST NS M B A

which may be surt . nvent1 oh’ine €, | ation:

oGl 15 To¥ o (T S N R
beta,beta-carotene-3,5,6,3',5',6'-hexol; 1,2,7,8- Tetrahydro-psi,psi-caroten-1-ol;
1,2,7',8'-Tetrahydro-psi,psi- caroten-1-ol; 7,8,11,12-Tetrahydro-4,4'-diapocarotene;
7,8,7',8'- Tetrahydro-4,4'-diapocarotene; Tetrahydrolycopene; 1,2,1',2'-
Tetrahydrolycopene; 5,6,5',6'-Tetrahydrolycopene; 7,8,11,12- Tetrahydrolycopene;
7,8,7',8"-Tetrahydrolycopene; 7',8',11',12'- Tetrahydrolycopene; 1,2,1',2'-
Tetrahydrolycopene-1,1'-diol; 1,2,1',2- Tetrahydroneurosporene; 3,4,11',12'-
Tetrahydrospheroidene; 3,4,7,8- Tetrahydrospirilloxanthin; 3,4,3'4'-
Tetrahydrospirilloxanthin; 3,4,3',4'- Tetrahydrospirilloxanthin-20-al; 5,6,5',6'-
Tetrahydro-3 ,4,3.',4'-tetrol 4, 4-disulfate; 2,3,2',3'-Tetrahydroxy-beta,beta-carotene-
4,4'-dione; 2, 3,2',3'-Tetrahydroxy-beta,beta-caroten-4-one; 3,19,3',17'- Tetrahydroxy-
beta,chi-caroten-6'-one 3-sulfate; 3,5,3',5'- Tetrahydroxy-6',7'-didehydro-5,8,5',6'-
tetrahydro-beta,beta-caroten-8- one; 3,3',5,5'-Tetrahydroxy-6'-hydro-7-dehydro-beta-
carotene; 3,4,3',4'"- Tetrahydroxypirardixanthin; 3,4,3',4'-Tetrahydroxy-5,6,5',6'-
tetrahydro- beta,beta-carotene; (3 ,4,3'4')~Tetraketo-beta-carotené; 4,5.4',5'"- Tetraketo-

beta-carotene; Thiothece-425; Thiothece-460; Thiothece-474; Thiothece-478;
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-71 acet ophenazi ne nul eate, acetophenazi ne, acetoxol one,

acet oxypregnenol one, acetretin, acrisorcin, acrivastine, acyclovir,

adi nazol am adi pheni ne hydrochl oride, adrafinil, adrenol one, agatroban,
almtrine, akatinol, alatrofloxacin, albendazole, albuterol, aldioxa,

al endronat e, al fentani Jbhendgl, alitretinol I urj.nol, allylam nes,
al lyl estrenol , %‘P‘Pﬁﬁ‘ﬁ‘"&p fﬂ‘!‘? %@hﬁ&giﬁﬁﬁ%a g’&n]}' gﬂ?ﬁs‘g‘%}ﬁmﬁﬂ;n, ai prazol am
al prenol ol , amant adi ne,  anbucetam de, _ani dephrine, am di nonycin, aml oride,
ami noar yl car boxyilsfisioegaihin BE TilpHstpgutbin ¥ Torslarhodums KorwankedingldeRylss v cosi des,
am nopent am de, am nopronazi ne, am norex, am odarone, am phenazol e,

am prilose, anTeulapoditenethytiester; Tomlénak TomddnexEarelrnecarbosyicsicide 2,3odi aqui ne,
anosul al ol , anotri phene, anoxapi ne, anoxicillin, anmphecloral, anphetam ne,
anphonyci n, anftilgtderxiyéiets, betargaraten-#iong; 3ad'@-Tukydrewyrbetapatapaxvten-4-aamy i none,
ansacrine, anyl nitrate, anyl obarbitone, anagestone acetate, anastrozole,
andi noci | I'i n, ahdpuTiilgdeskydeta, cliirdiotat6iore] i3, 5' Thhydoay-&t, B-dehydis-alphsnedi ol -
17- benzoat e, androstenedi ol -3-acetate, androstenediol-3-acetate-|7-

benzoat e, andr ogdaaRs B ONE-TrikpdtoRE Y BLHNBy &6 DeRlcBi-cartBsl- N6t 6w e, 3henzoat e,
andr ost erone propi onate, androsterone, angiotensin, anidulatungin,

ani racet am  apagQiRrox3P, S iRlkiyifo-baR ORI ARIN.on& BAT P &roxyA-ac! oni di ne,
aprepitant, aproti'nin, arbaprostil, ardeparin, "aripiprazole, arnikacin,
arotinolol, arsf.i , . |G aci L Yaid | @31k h 18S9t

aryl butyric aci ‘?}hélﬁe rofvg%&éggﬁ{eg%y'ﬁﬁéaggg%% ?’g ’ia'm d d@%yﬁ% :(%Jée?l zr:aﬁé%,

aryl propionic agid, derjvatives aspid i .astem zol.e, . at eno , atonoxetine,
atorvastatin, a‘?‘@(f’é&ﬁ%‘ﬁa@?""ﬁfqﬁ%‘ﬁ‘ﬂ@?’ jabjé]' 'arﬂﬁf‘fﬁ?"yé‘ﬁ'&dg}}%&lfﬂ'ﬁe‘#ﬂ?z at hi opri ne,
azel astine, azetazol ami de, azithromycin, baclofen, banputerol, bangthan,
bar bi t one, bar nicHAs"-2pedslpx310kD: wﬁpé?ﬁ?tﬂfé,l&hﬁ’éa@PﬂBfgg’é:TWfiF%ﬁ I
benmegri de, benazepril, bencycl ane, bendazac, bendazol, bendrofl unethiazide,

benet hani ne pendidghyfiors.6,B B rdsizalydigyhetad epilsaraiene-3) &' riioney 3:5)3"-Trihydroxy-5,6-
dihydro-beta-carotene; 3,3',5'-Trihydroxy-5',6'-dihydro-beta-carotene 5',6'-epoxide;

3,19,3'"-Trihydroxy-7,8-dihydro-beta,[ epsi]-caroten-8-one; 3,19,3'-Trihydroxy-7,8-
dihydro-beta,beta-caroten-8-one 19-laurate; 3, 6,3'-Trihydroxy-7,8-dihydro-
gamma,|epsi]-caroten-8-one; 3,3',19- Trihydroxy-7,8-dihydro-8-oxo-alpha-carotene;
3,3',6'-Trihydroxy-5,8- epoxy-alpha-carotene; 3,4,4'-Trihydroxypirardixanthin; 1,1',2'-
Trihydroxy-3,4,3',4'-tetradehydro-1,2,1',2'-tetrahydro-psi,psi- caroten-2-one; 3,4,4'-
Trihydroxy-5,6,5',6'-tetrahydro-beta,beta- carotene; Trikentriorhodin; 3,4,4'-Triketo-
beta-carotene; 3,1',2'- Trimethoxy-3',4"-didehydro-1',2' dihydro-beta,psi-caroten-4-
one; Triophaxanthin; Triphasiaxanthin; Trisanhydrobacterioruberin; Trollein;
Trollichrome; Trolliflavin; Trolliflor; Trollixanthin; Tunaxanthin; Uriolide;
Vaucheriaxanthin; Violaxanthin; Violeoxanthin; Violerythrin; Warmingol,
Warmingone; Webbiaxanthin; Xanthophyll; Xanthophyll X (1); Xanthophyll K ( 1)S;
Xanthophyll dipalmitate; Xanthophyll epoxide; alpha-Zeacarotene; beta-Zeacarotene;

beta (1)- Zeacarotene; alpha-Zeacarotene-3,17'-diol; beta-Zeacarotene-3,17'- diol;
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hem succi nat e, beni di pi ne, benoryl ate, bentazepam benzhexol, benzi odarone,
-72 benzni dazol e, benzoctam ne, benzodi azepi ne derivatives, benzodi azepi ne,
benzonat at e, benzphet am ne, benzyl nor phi ne, beperi den, bepheni um

hyd ht h ABE die P?S
b)év;(rjliqcl)lnglo t ggagﬁﬁaﬁ%&hﬁl’s ?fe?;a nﬁkh‘ﬁ?ﬁ%{?g ene, g%ézad% I né%agezaltnl br at e,
bial am col , - bi apgaam, e&eg%&an b c?r}g&fn%i%%{ah GRbERAR? Pl 300! T

b|n|f|brate biri san tol

bopi ndol ol , boswel | i, cid, br yk| bretyliu br, :

br onocri pti ne, bFB%&;%ﬂgﬁahthH‘rgg a&?‘b‘ﬁ’i“r#ﬂ’ﬁﬂ?%‘é Zogs ig}r&?léo,magﬁ'&l oxi ¢
aci d, bucunol ol , budral azi ne, bU|en|ode bufetol ol , buflonmedil, bufuralol,
bunet ani de, buni €Her; &eﬂaﬂﬁlﬁ?@ﬁmqummﬁ@&r@ﬁ@“&ﬂl r?@d PEEAHIBN, buspi rone,
busul fan, butal am ne, butorphanol, butaverine, but enat me, butidrine

hydr ochl or i d8141] but obZht:ihoye kst of naterely aecyrmingeatotenois isueant trkeAgios; limiting
butofilol, butropiumbrom de, cabergoline, calcifediol, calcipotriene,
calcitriol , cal diekample of‘,mmbel&od@czmiriag caro’amidsdl’hisllist ismammtmmensimqmmner ol ,
canpt ot heci n, candesartan, candoxatril, capecitabine, caprate, capsaicin,
captopril, car azahintallyoaturdngpblecdes acabdhaydiscesered whicharill fapwitlein theantegprenens,
car barsone, Carbatrol, carbenoxol one, carbimazole, carbromal, carbuterol,
cari soprodol, cabetfmescidssaroverine, carteolol, carvedilol, cefaclor,
cefazolin, cefbuperazone, cefepine, cefoselis, ceftibuten, celecoxib,
celiprolol, cephaeline, cephal osporin C, cephal osporins, cephamycins,

cerivastatin, certoparin, cetanolol, cetiedil, cetirizine, cetraxate,
chl oraci zi ne, chl (?zgwcp ,  chl orbetam de, chl ordantoin, chlordi azepoxi de,
chl or madi none ace g ¢hl or et hi azol e, chloroqui ne, chlorothiazide,

chl or pheni r chl enexam de hent.er,m.n chl qQr.or. anil,
chl or pronazi ﬂ%ﬁ?chl or@?’ggﬂ}ﬁ% xax& e%?ﬁﬁpi)tgwﬁ 8?'fem°hq%ehﬁgr e?&é‘%@/@g?ne
chl'orthal i done, gpe%hee%gnln e, ﬁlaﬁeta g?lgenciTD ngle, ghglaz1 e, Pp1z1 e (Gl(fllcgtlro ni cate,

glyclopyramide, chlorpropamide, tolazamide, tolbutamide, glimepiride (Amaryl),

tolbutamide and meglitinide analogues (for example, repaglinide, nateglinide,

meglitinide and mitiglinide (KAD-1229)) and the like.

Niacin and related derivatives

[0143] The term niacin is the generic descriptor for nicotinic acid (pyridine-3-
carboxylic acid) and its derivatives. Non-limiting examples of nicotinic acid
derivatives include nicofuranose, Acipimox (S-methyl pyrazine-2-carboxylic acid 4-
oxide), niceritrol, probucol, isonicotinic acid, Cholexamin, oxiniacic acid,

nicoclonate, nicomol, NIASPAN, nicerikol and tocopherol nicotinate.

[0144] Further examples of other active agents which may be suitable for this
invention include, without limitation: abecarnil, acamprostate, acavir, acebutolol,

aceclofenac, acemetacin, acetaminophen, acetaminosalol, acetanilide, acetohexamide,
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cidofovir, ciglitazone, cilansetron, cilostazol, cinetidine, cimetropium
brom de, cinepazet mal eate, cinnanedrine, cinnarizine, cinolazepam
cinoxacin, ciprofibrate, . -73 ciprofloxacin, cisapride, cisplatin,

cital opram citicoline, clarithronycin, clebopride, clemastine,

cl enbuterol, clidanac, clinofibrate, cli oqui nol , cl obazam cl obenfurol,

cl obenzorex, cl ofagetppHemagineshaledtt meatepherdziski dseiogolgrs, dceteyyptegnenelone,

cl om pram ne, clonazepam clonidine, clonitrate, clopidogrel, clopirac

i ndomet haci n, cl (acawﬁh,cﬂcrisorcihoacti&asﬁnerapyodﬂvm qxﬂimza]atnmediphﬂnmethydmbhieride,
clotiazepam : clotrimazole, cloxacillin, clozapine, enepazide, codeine

met hyl brom de, addéinitaadmpnobpéapsrobandnitmesakafimdlealatrofikatingslbendidoty, dal

bi smut h subcitrate, cromafiban, cronolyn, cropropam de, crotetham de,
curcunin, cycl and&uskd, algivga, Alepdivhite, alfomanib aikendel, alitethein e alldpasinol, cycl i zi ne,
cycl obenzaprine, cyclodrine, cycloniumiodide, cyclopentamne, cyclosporin,

cypi onate, cypr OQﬁ?EﬁﬁieQ%llyﬁWnGI G rétes bfthGriptar, tafysaded) Rlox PRAEHRBHIAE
dal fopristine, dantrolene Sodium dapi prazol e, darodi pi né, decanoate,

deci t abi ne, dec%&’én’&?og,%maﬁlf‘aﬁ}ﬁérﬂﬂﬁ%& flfde aqxﬁheg%hﬁg' gﬁ’dm &ﬁ(,'aﬁhlﬁh&l@ demecl o
cycline, denopam'ne eranti cl one esmt ram

desl or at adi ne, 3-_keto 0 rret h on det om di ne,
dexanphet ani ne, H@?&Wiﬁ?ﬁﬁ%ﬁc %Fé‘;(%ﬁﬂ%ﬁ eﬁ’e l?%ﬁ‘ff[ﬁ f,'mggé(éfnélmg

dexnet hyl pheni dat e, dexrazoxane, dextroa‘rphet am ne sulfa I%‘F

dext r oanphet ani né&™ inppsytay U"B’b‘%%ﬂ@?ﬁéne , AIRIIEICK, jpigiaTpu, ami naaﬁBlearWlﬂlélose

di azem ne, di azepam _dj azi qui nqne, djazoxi de di br onppr opam di ne

di chl or ophen, di eméulEde, anyiriptlingr anlexanonaveedipige. a“éﬂd@éﬁﬁ’e?d%%'@é Iohe,

di et hyl propi on, difenerine, difenam zole, diflunisal gi toxin di goxi n,
di hydr oer got am nemotriphouss soe¥rpineeamenioillias avenbgelpiab ﬁ@phﬁ@nmc@nmomyc

di hydr oer got am ne nesyl ate, di hydroergotam ne, di hydrogesterone,

di hydr onor phi ne, amphgtdmmmy:lmpuhlllm ajmlroxaamym;prentwhyalnmmqumsaml amyl

nitrate, amylobarbitone, anagestone acetate, anastrozole, andinocillin, androstenediol,

androstenediol-17- acetate, androstenediol- 17-benzoate, androstenediol-3-acetate,
androstenediol-3-acetate-17- benzoate, androstenedione, androsterone acetate,
androsterone benzoate, androsterone propionate, androsterone, angiotensin,
anidulatungin, aniracetam, apazone, apicycline, apoatropine, apomorphine,
apraclonidine, aprepitant, aprotinin, arbaprostil, ardeparin, aripiprazole, arnikacin,
arotinolol, arstiinol, arylacetic acid derivatives, arylalkylamines, arylbutyric acid
derivatives, arylcarboxylic acids, arylpiperazines, arylpropionic acid derivatives,
aspirin, astemizole, atenolol, atomoxetine, atorvastatin, atovaquone, atropine,
auranofn, azapropazone, azathioprine, azelastine, azetazolamide, azithromycin,
baclofen, bambuterol, bamethan, barbitone, barnidipine, basalazide, beclamide,
beclobrate, befimolol, bemegride, benazepril, bencyclane, bendazac, bendazol,
bendroflumethiazide, benethamine penicillin, benexate hydrochloride, benfurodil

hemisuccinate, benidipine, benorylate, bentazepam, benzhexol, benziodarone,
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di hydrot achysterol, dihydroxyal um num acetyl salicyl ate,
di i odohydroxyqui noline, diisopromne, dilazep, dilevalol, diltiazem
di I oxani de furoate, diloxanide, diltiazem dimefli ne di menhydri nat e,

di met hi st erone, { Q‘gé ibﬁnzoﬁg{ﬁlg%; q&%‘ﬁ Eﬂﬁége gﬁs wzepi’n&dl oxaphetyl

butyrate, di oxethedr i phenoxyl at e,

di phet ar sone, vefrl d| oni. u e d|r|thronyC|n

di sopyr ani de, dk)@rgpﬁqt%tg,jje mneg% Fpg‘épe ﬁj@gﬁ% 6‘5331 donepe2| |
dopexam ne, dopr at e, apram  doxazosin az

doxepi n, doxycy@Y%ﬂ%”naﬂl? ?aé‘?a ?@dlld"%éﬁglp :Hﬁtaaw 233057 Eﬂ’f&ﬁ’g)% ﬂ’lt‘g st anol one,
dr onabi noI droperidol, droprenilamne, d-threo -nethyl phenidate,

dul oxeti ne, ebr Bevosisemethl sulfaigoiexaretene barrdoxifing beefibtia bialamiedlonazol e
nitrate, edavarone, edoxudine, efavirenz, effivarenz, efloxate, el edoisin,
eletriptan, el figénsimbicalstanigs, bistamdveriopghifonarolenbibedsiine dinifbratei biggodar,

enal april, enanthate, encainide, enlopitat, enoxinone, enprostil,

ent acapone, epabhaldyl, bisirmrine, bisopmeful,hteitérok bopisdololcymiswelhie acid phradyikinii, n,

epl erenone, eprosartan, ergocalciferol, ergoloid nesylates, ergotanine,

ertapenum eryt Bfe§mus, onnﬁw;iaiﬂ bﬂohtbbnﬁtﬁieﬂ&ﬂmbérﬁioﬁ ,brcﬁﬁamﬁﬁbwvﬁwarﬁmsl tal opram
esmol ol , esoneprazol e, esonarinod, estazolam estradiol benzoate,

est rarm_st ine, eadiclatk, HirfokicRRidShucitolod, fb%d@ﬁ%ﬁétb%lenf‘o% niR&oRY bhAdwedil,
et af edri ne, etafenone ethacrynlc aci'd, ethamivan, ethinanmate,

hi nyl eskadi ol hy. k di ol ,
o ki e i
ethotoin, et NoxYANGRR T Afmisd 40%3@5& ke &t%&n;g Wirine hydoch

et hyl nor epi nephrine, rat eonde[’opo& de,
etoricoxib, etr

d t |
ezenitibe, fale gp@ﬁ“ﬁ“& ucgcgﬂ*bzlgg %te,%a E%F?EWE’%WB%%%ﬁg‘?JefEaL gpenum
f it , f dil, felb fel od . f d bulL '
onbut s aoar | arhSracling calp Bihel el asesc Blg o AP PGP RRERS. T onot er of

camioxirole, camostat, campesterol, camptothecin, candesartan, candoxatril,

capecitabine, caprate, capsaicin, captopril, carazolol, carbacephems, carbamates,
carbamazepine, carbapenems, carbarsone, Carbatrol, carbenoxolone, carbimazole,
carbromal, carbuterol, carisoprodol, carotenes, caroverine, carteolol, carvedilol,
cefaclor, cefazolin, cefbuperazone, cefepime, cefoselis, ceftibuten, celecoxib,
celiprolol, cephaeline, cephalosporin C, cephalosporins, cephamycins, cerivastatin,
certoparin, cetamolol, cetiedil, cetirizine, cetraxate, chloracizine, chlorambucil,
chlorbetamide, chlqrdantoin, chlordiazepoxide, chlormadinone acetate,
chlormethiazole, chloroquine, chlorothiazide, chlorpheniramine, chlorphenoxamide,
chlorphentermine, chlorproguanil, chlorpromazine, chlorpropamide, chlorprothixene,
chlortetracycline, chlorthalidone, cholecalciferol, chromonar, ciclesonide, ciclonicate,
cidofovir, ciglitazone, cilansetron, cilostazol, cimetidine, cimetropium bromide,

cinepazet maleate, cinnamedrine, cinnarizine, cinolazepam, cinoxacin, ciprofibrate,
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fenoveri ne, f enoxazol i ne, f enoxedi |, f enpi prane, f enpropor ex, fenspi ri de, f ent anyl
, fexofenadi ne, flavoxate, flecainide, flopropione, floredil, floxuridine,
fluconazole, flucytosine, fludarabine, fludiazepam fludrocortisone,

flul enam c acid,. flunani sone ari. fl.unj.sol fl uni am

f1 uocortol one, P 5@% ﬁ“ﬁglsa?qqﬁp‘gﬁ%nx(g@(’pﬁn c?&?ﬁh f@nﬁ*‘? fﬁ%ﬁ"ﬁ@g
decanoat e, fluphena ne enant hat. i fI rogua fl urazepam
f1 urbi profen, fPM3 “fﬁf?é’tc @‘ac’fc;llﬁ{’ﬁ%% &5}18 ‘B‘P‘E}p?qgl??&g'@ Oqe statin,

f | uvoxam ne, fonlnoben fornnterol fos met, fosinopri

f osphenyt oi n, f FigResePEpciefazimingodefhse, &hvagwm qloforex, clamipmampigte

furazol idone, furfurylnmethyl anphet am ne, furosem de, gabapentin, gabexate,
gaboxadol , gal elprazepanhelonighne, eloifrate, Cl@ﬂ@ﬂﬁ@p&@llmc lrgiam@gwawl@ran@dngl ef ene,
gefamate, gentitabine, genfibrozil, gepirone, gestadene, ghrelin,
glatiranmer, gl acloxécvrumbm,clorgbhdiian,aﬂmhd'm@, diptiagdpami, delptrignazoteilexacilin, gl i pi zi de,
gluconic acid, glutamc acid, glyburide, glyceryl trinitrate, glinepiride,
grani setron, grepabpimexanépazidecodeind meéthylibromide|aodsing phvsphaty) asdeie Bl fate,
guanf aci ne, hal of anki ne, hal operi dol decanoate, hal operidol, hal oxazol am

heproni cat e, hewdéﬁﬁadoﬁmdhﬂjiﬁﬂﬁﬁﬁllH&ﬁrateh&&ﬁﬁﬁ&m@bﬂoﬁﬁlyn,hb&dgﬁﬁ&ﬁiﬂa,zl ne,
hydr azi des, hydrocodone, hydrocortisone, hydronorphone, hydroxyanphet am ne,

hydr oxynet hyl pr&@f’eﬁfaﬁﬁ@@ur&ﬁﬁﬁ Jfélanﬁﬁlﬂé QyNEMhtNte AyRRSSERY ORfoxedrine,
hydr oxypr ogest erone acef at e, r oxypr ogest er one capr oat e,

hydr o rogest eg c | ast,
i %ut eﬁgg, |gbupr ﬂ?ine, 8 fﬂﬁgecy ggﬁ% Wn%%dgﬁ%f@cﬁq%en%gﬂn%; ne,
iloprost, inmati ene

rrb m, pr,am
hobton ¢ et dRlash sk 58 10%%3%’5%?\‘3%@6 oy RAGR btete, ARG, BeactaliRe,
i ndomet haci n, ramn i ne anohex, osi .t ol niacinate, j.odoquinol,
i pi draci ne, i pﬁ%’gﬁpﬂﬂnﬂ’ dafn égea?ofiglﬂ’ %F‘R‘Prﬁ%‘{l%gé dipines deranofts, deci f%‘B%ut yrate,
|socaprate esters, .isoetharine, isonetheptene, isoproterenol, isosorbide
dinitrate, i SOSQﬁchlagatWﬁ@(qrqqnypge delavirdine, delaviridine, demeclo cychne

utl
am ne,

denopamine, deramciclone, descitalopram, desipramine, desloratadine, 3-
ketodesogeskel, desomorphine, desoxymethasone, détomidine, 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 enol acetate,
dihydroergotamine mesylate, dihydroergotamine, dihydrogesterone,
dihydromorphine, dihydropyridine derivatives, dihydrostreptomycin,
dihydrotachysterol, dihydroxyaluminum acetylsalicylate, diiodohydroxyquinoline,
diisopromine, dilazep, dilevalol, diltiazem, diloxanide furoate, diloxanide, diltiazem,

dimefline, dimenhydrinate, dimethisterone, dimetotrine, dimorpholamine,
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| sosor bi de
dinitrate,isoxsuprine,isradipine,itasetron,itraconazole,itram ntosylate,
i vennectin, kallidin, kallikrein, kananycin, ketam ne, ketoconazol e,

ket oprof en, ketorolac, ketotifen, |abetalol, lafutidine, |amfiban,

| anmi vudi ne, | anulinitoyide, dioxaphetyldwityiae, dioxethedrine, diphemethoxidine,

c, | ansoprazol e, | asof oxi fene, | ef | unom de, | em noprazol e, | ercani di pi ne,

| esopi tron, | et rdiptehkydrimine cliphenoxyldte diphttatsenep dipive fing diponinhebromide,

|l evetiracetam -76 |evetriacetam |evobunolol, |evodopa, |evofloxacin,
| evophacet oper anipyridemelepdicitt@bmycin, idtopahmile, divaknbéostidiven, dofetilitl, ol ,
| i maprost, linezolid, lintitript, liranaftate, lisinopril, |isuride,

| obel i ne, | obucaiperilidid CaRBhedf; ddpexmiih®) dasthdll, dbsdimfate? HEYApraht) AbELbHE

| operam de, |opinavir, loprazolam |oracarbef, |oratadine, |orazepam

| orefl oxacin, | @Repih Aliofho L oxapi ne
succi nate, | oxap@%@eﬁﬁﬁﬁr eo &hg(’?k%gﬁeéhlf%%,’ Iou mst%gdggl%%}&l yaé‘%’ne
acetyl salicyl ate vl 1 SUr ] rabu 4. nafen de |
acetyl salicyl at e‘ff°‘1€rééﬁ§ag‘?’§’ﬁr{§’sdt‘!|’¢??’ﬁ‘%ﬁﬁﬁpf %?0? h&er%%ll“garng‘%,detmr?gp}ng &lﬂﬁﬂg&%}]
mazi ndol , nmebendagzol e cl.i.zing, neclofenamc agid, . .

necl oxam nepent Bfo&gpqedgffro B g8 ?Hml}‘r‘bed?%g‘g& ??S?oﬁ?éﬁ‘ilﬁ’&??ﬁzoma@gest one,
medr oxypr ogest er gne acet ate,, nef epam c_.aci d, f enarex,, fl oquin,
mef | oqui ne, WGQ%YW%G’%?@E?‘QP%FI‘%?@n@E&W% eﬁ‘é aledoisin, , nmemantine,
mepenzol ate brom de, rreFe(i_di ne, nephenoxal one, mephent erm ne, nepi ndol ol
mepi xanox, mepreigodipinecellipiiqine smeprpriupkbromide. cpeting enalapsilgrentbiate, ereaigidani ne,
nmesal azi ne, nesoridazine besylate, nesoridazine, mnetacl azepam

met anf epr anone, enlopitatngroginkdniegnprostila prtaaponenepanololp ephedrina epinastise,hacycl i ne,
met hadone hydrochl ori de, nethadone, nethanpbetam ne, nethaqual one,

met hanphet am ne epieplrie)epirubiein) gilerenaie peprovextdmp xgosaluiferalpirisividinmssyletes,

met hyl hexaneanm ne, met hyl pheni date d- threo-nethyl pheni dat e,

met hyl pheni dat e erggainiiie, REeRabay fivihesiycidyeiyiliynaehnitee, efprazoRpdsbiydeprgh,de,

metiazinic acid, metizoline, netoclopram de, netol azone, netoprolol,
esmolol, esomeprazole, esonarimod, estazolam, estradiol benzoate, estramustine,

eskiol succinate, estrone acetate, estrone sulfate, etafedrine, etafenone, ethacrynic
acid, ethamivan, ethinamate, ethinyleskadiol 3-acetate, ethinyleskadiol 3-benzoate,
ethinylestradiol, ethionamide, ethisterone (17a-ethinyltestosterone), ethopropazine,
ethotoin, ethoxyphenamine, ethylestrenol, ethylmorphine, ethylnorepinephrine,
ethynodiol diacetate, etodolac, etofibrate, etoposide, etoricoxib, etretinate, everolimus,
exalamide, examestane, examorelin, ezemitibe, falecalcitriol, famciclovir, famotidine,
fantofarone, farapenum, farglitazar, fasudil, felbamate, felodipine, fenalamide,
fenbulen, fenbutrazate, fen_diline, fenfluramine, fenoldopam, fenoprofen, fenoterol,
fenoverine, fenoxazoline, fenoxedil, fenpiprane, fenproporex, fenspiride, fentanyl,
fexofenadine, flavoxate, flecainide, flopropione, floredil, floxuridine, fluconazole,
ﬂucytosiﬁe, fludarabine, fludiazepam, fludrocortisone, flulenamic acid, flunanisone,

flunarizine, flunisolide, flunitrazepam, fluocortolone, fluoxetine, flupenthixol
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met oxal one, netripranolol, netronidazole, nexiletine, netaxal one, manserin,

m befradil, m conazole, m dazolam mdodrine, mglitol, mlnacipran,

mlrinone, mnoxidil, mrtazapine, msoprostol, mtonycin, mtotane,

mi toxant rone, Mg Qhask imiEhens Y chiliate, fIURGRAAA M ate MipRldabins 0! i NdoNe

hydr ochl ori de, rmﬁiﬁazo’ne? enr%ips?éc?oﬁrganeé, onat epi I, ot Ful?alg%’, Mont epl ase,

nmopr ol ol , nori Cigzj rd | .NeaSk t mr.phi ne,
B B e

nor phol i ne sal i Cy nosapr oxacl n,

noxoni di ne, nycq@phenal at e, naburet on ado| ol,, . nadoxol ol adropari n,
naf amostat . naf PBHTEIn BB R P RSOl f2RRHeR forosapt o o,
nal or phi ne, nal gxone, nal trexone,, nandrol one_benzoate, nandrgl one

cycl ohexanecar bggéyﬂ }n>rf@HﬂFB%rdeW&eoh’§¥£H]gﬂ’gW6ﬂhgﬁ%ﬁ’ g’”‘?‘i’ Aol one

decanoate, nandrol one furyl propionate, nandrol one phenpropi onate,
naphazol i ne, napréwdmethyhanphetanipe furosezidargehapentinggabgrateigaeoxadddocr oni | |
nef azodone, nefopam nelfinavir, nenonapride, neomycin undecyl enate,
neomyci n, neokoglanthsraive,dallopienil, gamwapayinagapbicloaivi gaoglefeosigefapiatee, nexopanmi |,
ni canetate, nicardipine, nicergoline, nicofibrate, nicofuranose,
ni conor phi ne, ngemcitebitie] genfibeail, gepirond, gedtalene, ghietin rgitivaeer, glaudambipi ne,
ni fenal ol , ni ket ham de, nilutam de, nilvadi pi ne, ninodi pi ne, ninorazol e,
ni pradil ol , ni sglikknplatiide, plidlazidenglitRepinide] g0 Flucomit beill, @iy 4did,
ni trof urazone, nitroglycerin, nizatidine, norastem zole, norepinephrine,
nor et hynodrel, Q@bﬁﬁd&‘?%l'ybé}?btrinﬂﬁfef IhieHride, grafisdRdn! gropfRxadie gHiSsfdyin,

a

nor gestri enone, nornet hadone, nornethi sterone, nornorphine,

nor pseudoephedr ,pg, fé‘ﬂé,tguhﬁhtb&llzi %?'anfa@ﬁl\éal%tkﬁ%ﬁ&ne, Ribpeabl Yechbatedhdidberidol,
oct anyl am ne, oc¢todrin€,° oct opam ne, ofloxacin, ol'anzapi ne, ol anZaprl ne,
ol apatadine, o arian a l.he | N £ 1] . razol e,
ondgnset Iron, oplhﬁ azo%’%’l’ }el?}%) rp%ﬁ%, %%%o%{eg%e?{g%e%ﬁ%na,}zeg @?’Pag%gl X ?%‘?%%B’ ’

oseltam vir, oxalijplatinh,, oxammi guj ne,.. oxangdr ol one xant el onat e,
oo T BB e R0, o bR S, RS ShoRARRRE

hydroxymethylprogesterone acetate, hydroxymethylprogesterone,

hydroxyprogesterone acetate, hydroxyprogesterone caproate, hydroxyprogesterone,
hymecromone, hyoscyamine, ibopamine, ibudilast, ibutenac, ibuprofen, ibutilide,
idoxuridine, ifenprodil, igmesine, iloprost, imatinib, imidapril, imidazoles, imipenem,
imipramine, imolamine, incadronic acid pergolide, indanazoline, indenolol, indinavir,
indomethacin, indoramin, inosine pranobex, inositol niacinate, iodoquinol, ipidracine,
iproniazid, irbesartan, irinotecan, irsogladine, 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 c, lansoprazole, lasofoxifene, leflunomide, leminoprazole, lercanidipine,

lesopitron, letrozole, leucovorin, levalbuterol, levallorphan, levetiracetam,
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oxazepam oxcar bazepi ne, oxfendazol e, oxiconazol e, oxiracetam oxolinic
acid, oxprenolol, oxycodone, oxyfedrine, oxynetazoline, oxynorphone,
oxyphenbut azone, oxyphencyclim ne, ozagrel, paclitaxel, pal onosetron,

pant opr azol e, @&Q&‘é@étﬁrﬂelevob%%lofz?ev&ho&)gllevoﬁgﬁfc@dg%$h9&?dﬁ Bxﬁ dﬁgv h?nol

pari prazol e, parono penD1|ne

penbutolol, pe |cLov eni II| Rzat ni c ocalne
penicillin V, E@?ﬁa&erﬁ%g }Cﬁ IWWF?SF(WC%O mt‘ril;ﬁelirgnaflahe ﬁiué%’?'yt hritol
tetranitrate, pent eri de ent azoci t|f i ne, ntigetide, -78
pent obar bi toneﬁ) f(S’B%l}Pe lob 8%119‘?‘1 1° 8 xafd r FIS’F‘ZIHE‘%P‘BESI fol |

pi renzepi ne, (i)ergol I.de,  perhexiline, per| ndopr| l erbum ne, perospone,

per phenazi ne pileR§Eamde, OPQ‘@VHh]@ﬁTéZQ ﬁés OﬁﬁPPéPRf E%@&%M rgloxagiRenacet i n,
phenazopyri di ne, phencar bam de, phendi netrazine, phenel zi ne, pheni ndi one,
phenmet r azi ne, lormq@nm Ensanmelovalpéastaanriexapmesn@mmtai¢mme I-threo
phenoxybenzam ne, phensuxi m de, phenterm ne, phentol am ne,

phenyl sal i cyl amﬂlyﬂp’meniﬂh‘aclunﬁm&xihg hysing latntutl@ioyiet;e, lypdzgmg) léaquﬁdé, m&buterol,

hydr ochl ori de, phenyl propanol am ne hydrochl ori de, phenyl propanol am ne
hydrochl ori de, npifetidd, piagiestuniaetyisHoyiats mafypanystio) mannitphhexagighteci nol ,

phol edri ne, physostigm ne salicylate, physostigm ne, phytonadiol,
phytosterols, RlapRAIMNHEImAYiddol, teBdndaidls; Bl ineclBfethimicusid). pi cumast,

pi fam ne, pilsicainide, pi magedl ne, pimeclone, pinecrolinus, pinefylline,

pi mozi de,  pi NyRfokAt] "jgltle fiferidd 'rmgiegim R dzink ARG SoxiR)! c%@ét&de' n,

pi perazi ne estrone su pi perazi ne derivatives, piperil pi racet am

Piribedi | P! X BBl ecd rsrpe@cgtgfg Gy B34 Adthord, BRI SrecBhAHEC O

pol apr ezi nc, osphate, pra ﬁacasan

Pt egabal i . p‘r’éﬁg'?#rsf et BlERp el APREFR rﬁ”ﬂ' oG,

pri m done, pri g1 S\m ne, (%nobenﬁm d, robLE:oI rocai.nam de rocar bazi ne,
romide, meperidine, mephenoxalone, mephentermine, mepindolol, mépixanox,

meprobamate, meptazinol, mercaptopurine, meropenum, mesalamine, mesalazine,
mesoridazine besylate, mesoridazine, metaclazepam, metamfepramone,
metampicillin, metaproterenol, metaraminol, methacycline, methadone hydrochloride,
methadone, methamphetamine, methaqualone, metharnphetamine, methoin,
methotrexate, methoxamine, methsuximide, methylhexaneamine, methylphenidate d-
threo-methylphenidate, methylphenidate, methylphenobarbitone, methylprednisolone,
methysergide, metiazinic acid, metizoline, metoclopramide, metolazone, metoprolol,
metoxalone, metripranolol, metronidazole, mexiletine, metaxalone, mianserin,
mibefradil, miconazole, midazolam, midodrine, miglitol, milnacipran, 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,
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procaterol, prochlorperazine, proguanil, pronethalol, propafenone,
propam dine, propatyl nitrate, propentoffyline, propionate, propiram
pr opoxyphene, propranol ol, propylhexedrine propyl thiouracil, protokylol,

protriptyline, proxazale eudoe dri ne uri nes rantel onat e,
pyrazol es, pyr dgc&'l Hagm, rBﬁ}’f‘%i%‘F ’{2’ me, W?‘}Pﬁ»@'t WHI?SP eﬁ?ﬂer ?ﬁdﬂfﬂg

pyrroli dones quazepam .queti apj ne, quet u I ne, oli qui naprl |,
qui nestrol , qwnﬁﬁ Qhehadgppang, gp @OS%F E@F"Pégt‘]enalﬁ‘iﬂ%ﬁt? iixic acid
qU|nupr|t|n rabal zot an, rabeprazol e sodi um

rabepr azol e, r adelmgfengenalerphine.cwloxone, nadmsvm,man%lﬁn% baavzpate, nepdreloag i ne,
ransoprazol e, rasagiline, rebam pide, refludan, -79 repaglinide, repinotan,
repirinast, r ewwdpquecanbeméatp,l madrolone Fyeihexanerprdpaariate, pandrolezeslecancate,
rifanpicin, rifapentine, rilnmenidine, riluzole, rimantadine, rimterol,
ri oprostil, rhmmhbbdoﬂmﬂpn$kmﬂmmﬂn¢nkmepmamﬁmhmmnnﬁphpmﬁn@ummmemrine,
ritonavir, rivastigrnine, rizatriptan, rociverine, rofecoxib, rohypnol,
rolipram renotapitrigkeh, nétafydih MHatighnide, n@ucfuniih hefazddope, e fophiSnel fir®SRPr OSt ol ,
rosiglitazone, rosuvastatin, rotinolol, rotraxate, roxatidine acetate,

r oxi ndol e, rUb'ﬂeﬁﬁﬁandéeﬁeéﬁ?&ﬁﬁh&%yleﬁé ey cirg bdiFh e fide SRl [Vl i ¢ aci d
derivati Ves, sal nmet er ol saqul navl r, saqul navlr, SCOpO am ne, secni dazol e,

selegliine. seumlidAtht oY bl he me 13k tars) difid, rh%er@hh@enaf H

si mvastatin, Ine, Siro axsentan SO cone onot i adi
sori vudi ne, | ' 0 C|n
spi ranyci n, Spl zoﬁ orate ﬁl%ﬁ;a g%/)éu llcﬁlgl%ﬁ#rge 1“2:11 Iﬁ&ﬁﬁgc%ﬁ&lo n%c%ﬁ&% ﬁa% e,

sucral fate, sufe ani I lfaceta sul fa | azi ne,

SulT al oxi aci %fpws,rﬂgfeaéolcgww i mfu%m i A, PRy, nitorss
sulphabenzan1de hac an1de, sul phadi azi ne, _sul phadoxi ne, -
sul phaf ur azol em@ﬁfﬂﬁﬁm N6, ditisqnone,fuigazeps, miwantolm, Bifg B%:ne,

sul phasal azi ne, , sul phi npyrazone, sul piride, sulthlane sul t opr.i de,
sul broponi um  difraghicen, aizatidineraerasismigele, BeraRipeniERe, netrdiymedich aoukmsfinease,
supl at ast, suram n sodi um

norfloxacin, norgestimate, norgeskel, norgestrienone, normethadone, normethisterone,

normorphine, norpseudoephedrine, nortriptyline, novantrone, nylidrin, nystatin,
octamylamine, octodrine, octopamine, ofloxacin, olanzapine, olanzapine, olapatadine,
olmesartan, Olapatadine, olsalazine, omapatrilat, omeprazole, ondansetron, opium,
oprevelkin, orlistat, ornidazole, ornoprostil, oseltamivir, oxaliplatin, oxamniquine,
oxandrolone, oxantel embonate, oxaprozin, oxatomide pemirolast, oxatomide,
oxazepam, oxcarbazepine, oxfendazole, oxiconazole, oxiracetam, oxolinic acid,
oxprenolol, oxycodone, oxyfedrine, oxymetazoline, oxymorphone, oxyphenbutazone,
oxyphencyclimine, ozagrel, paclitaxel, palonosetron, pantoprazole, papaverine,
paricalcitol, paramethadione, parecoxib, pariprazole, paromomycin, paroxetine,
parsalmide, pazinaclone, pemoline, penbutolol, penciclovir, penicillin G benzathine,
penicillin G procaine, penicillin V, penicillins, pentaerythritol tetranitrate,

pentaerythrito] tetranitrate, pentapiperide, pentazocine, pentifylline, pentigetide,
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synephrine, tacrine, tacrolinus, tacrolimnus, tadalafil, talinolol,
tal i pexol e, tanoxifen, ‘
tanmsul osi n,targretin,tazanol ast, tazar ot ene, t azobactamtecasti nezol e, t ecl ozan

, tedisaml, te 0d, telenzepine, fehnisartan..temze . t eni posi de,
t epr enone, tef 81%86%%%1?0“9&68 PR P%é?x‘ﬂ?glln ipr?{é%?"#é)? p{irgptgg{iﬁnf%ﬁ%@pgﬁ fate,
terbutaline, tercopazole, ..terfenadi,ng, terodiline, terofenapate

tortatol ol , t cOPEPLE BeTACxilincs PHIPR! SLiUUte PRPORS, PERRERAZTF PiRonde,
tetracycline, tetrahydrocannabinol, tetyahydrozglipe, thaljdom de,

theofi brate, tRFRBERERS-AbANIHNNE AhFRAcERIIE g0, PheneERpY PRkt es,

t hi ocar bam zi ne t hi ocar barsone, thioridazine, thiothixene, tiagabine,
ti ameni di ne, t Phenspbamise, phendimeazing, hegelzime, nhenindionel ehenmettagivedi ne,
tigloidine, tilisolol, tinmolol, tinidazole, -80 tinofedrine, tinzaparin,
ti oconazol e, t iphermbarbitene, phenapeaiding phepothiazinés, bremoxybenzapringypbensuximideani cene,
ti zanadi ne, tizanidine, tizinadine, tocainide, tolazam de, tol azoline,

t ol but am de, t phangrmire, phentalamine tphenylsalifydate iphenydacietdte, pltenyibutakaie,
tolteridine, tolterodine, tonaberstat, topiramte, topotecan, torsem de,
torem fene ci biphérylephhekydiehiRride, phenyijropedslaminciyarseHotide,t r amazol i ne,
trandol april, tranilast, tranylcypromne, trapidil, traxanox, trazodone,

tretoquinol, t @h%&ﬂnoﬁm!imemeﬂ@e, pﬁénbﬁwﬁr-m&ylayﬁ@%%m, triazol am

trifluoperazine h ochloride, trifluoperaziné, triflupromazine,

tri hexypheni dy WRAPS s 1 o : | |l ind. HhOBARRRr I M

tri ngestone, lrp lrlllo%%r%r amg%g,eleg{rul{elhg%}rg %gg??;ﬁe s%lﬁéyﬁ%,gg*sﬁg@?}a%& P?@azon’e,
trol ni brate ph h . t hawm . tropi.cam | oxacin, troxipide,
t uami nohept ane?ﬁﬁﬁﬁ% lﬁtpel%}%%m’ E@%%P}C%ag,gﬁ%ty&g?r%%ﬁd&’E’ff‘r%%;cta% 5’51?'9'%] undecenoi ¢
acid, urinastati.n, .v.al aﬁ}ﬁ:l gi,\ll}i r, \fal decoxi h, val erﬁa;]iie val %%Ci clovir,

val proi ¢ aci d, PYsifanife pimagedine.diipeqione, pimicerotigps, prmetylline, mozlds, © yenor el bi ne,
verapam | , vidarabi pe, vigabakin, visnam ne, vinpocetine, Vvionycin,
viquidil, visniBryumbromyge,rindelel pigglitizpae, pireracillippiperazimeresiions sbate. i ¢ ani n
d, vitamn e, vitamn k, voglibose, voriconazol e, xaliproden, xanoterol,
xant hi nol piperazine derivatives, piperilate, piracetam, piribedil, pirifibrate, piroxicam,

-

pitavastatin, pizotyline, plaunotol, polaprezinc, polybenzarsol, polyestrol phosphate,
practolol, pralnacasan, pramipexole, pranlukast, pravastatin, prazepam, praziquantel,
prazosin, pregabalin, prenalterol, prenylamine, pridinol, prifinium bromide,
primidone, primipramine, probenecid, probucol, procainamide, procarbazine,
procaterol, prochlorperazine, proguanil, pronethalol, propafenone, propamidine,
propatyl nitrate, propentoffyline, propionate, propiram, propoxyphene, propranolol,
propylhexedrine, propylthiouracil, p'rotokylol, protriptyline, proxazole,
pseudoephedrine, purines, pyrantel embonate, pyrazoles, pyrazolones, pyridofylline,
pyrimethamine, pyrimidines, pyrrolidones, quazepam, quetiapine, quetuapine,
quinagolide, quinapril, quinestrol, quinfamide, quinidine, quinine sulfate, quinolones,
quinupritin, rabalzotan, rabeprazole sodium, rabeprazole, racefimine, ramahroban,

ramipril, ranitidine, ranolazine, ransoprazole, rasagiline, rebamipide, refludan,
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ni aci nate, xenytropi um brom de, xibenolol, xinelagatran, xylonetazoline,

yohi nbi ne, zacopride, zafirlukast, zalcitabine, zal eplon, zanamvir,

zat ebradi ne, ziconotide, zidovudine, ziIeuton zi el di ne, zinc propi onat e,
zi prasi done, zoli zolmitri | de i i.cl one, and
i Rt ur es 1 her 6 PRI EHPIOF G P ST BRI SfRe by e PR De: e
present inventign ngy be adm n| stered by varl ous neans, depend| ng on their

i ntended use, HempCRIHppapHBGmIMmenidipe rifjRlepymantading smiterqlsriopetshsi t i ons of
the present invention are to be adm nistered orall they nmay be fornul ated
as tablets, capisneridene, g@aﬁm’ééapep@im@@m@ﬁﬂ@?@r Bf\‘/?ﬁ‘a‘% 1iygstigpiine, - g1

Al ternati veI y, formul ations of the present invention nay be adm ni stered
parenteral |y sgattipipmaediverine(tofrcoxibanlpsol, folipraairmaeniptideoronifibiet aneous)
drop infusion preparations or suppositories. For application by the

opht hal mi ¢ nuc copgnirvbsylopdveeaine,urosaprostolypasiglitazomes rasfivastatinotisalolf rotmaxateyt | on nay
be formul ated as eyedrops or eye ointnents. These formul ati ons nay be
prepared by corsetidin®ictatd]eaisdole Abitedah, sallesiamide, sdlioh, sicplamide] lisylizay be

m xed Wi th any conventional additive, such as an excipient, a binder, a

di sintegrati nga@l@ﬁéﬁvat@es' bh@xhbt@@[\tsa quina¥R/ sa @84V, sdpSRmifR] édcﬁﬁi%le agent a
suspension aid, an erm SI yi ng agent or a coatl ng agent [ 0146]

formul ations ofg Rl | PG P.}umetslbmnﬁﬂ@@ﬁ&emmmmﬁrs and

| ubricants, suc o um l"aury ate and nagriesium étearate, as well as

col oring agente, Lol egan o0 kBl O R0 B UARLEA Bl | 2V 10 anc

perfum ng agents,  preservati ves e present in the

f or mul at ed agents ({1014 Subj ect g}% osi tions. ma be swtagge for oral,
nasal , topi cal SOFTRRGL TPEHlp AT SRISmOlAQl SPRFHnOHE e ?Yfa%@{‘eﬁpm ®hal , aerosol

and/or parenteral administration f.ormul at i nveni ent | y be
presented in u Y“dHE‘Ps%EfQ IBCH é}wamafgglfa&@a@?% ge S‘ﬁﬁe’%amf) sulconazoq

nitrate, sulfacetamide, sulfadiazine, sulfaloxicacid, sulfarside, sulfmalol, sulindac,

suloctidil, sulphabenzamide, sulphacetamide, sulphadiazine, sulphadoxine,
sulphafurazole, sulphamerazine, sulphamethoxazole, sulphapyridine, sulphasalazine,
sulphinpyrazone, sulpiride, sulthiame, sultopride, sulbroponium, sumanirole,
sumahriptan, sunepihon, superoxide dismutase, suplatast, suramin sodium,
synephrine, tacrine, tacrelimus, 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, timolol, tinidazole,
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by any nethods well known in the art of pharmacy. The amount of conposition
that my be conbined with a carrier material to produce a single dose vary
dependi ng upon the subject being treated, and the particul ar node of

ependi ng__ upor | _ lar mde of
Gtep of bri ngt WP el oBharBle AALDR, dRSRpiR (U, MBetlf T on

fatron C
accessor redients. In

ith th [ and, . i I . £. '
Sﬁe;er :[al fa 'f ﬁrer ;‘%@Wg‘%‘n&?%ﬁ%#ugﬁr’]gzz_@%egﬁg%ﬂﬁéﬁ H’r%fr"%a“gﬁﬂ)yzangﬁé t%ﬂﬁ? |hH§’t ely bringing
car i or s, or HOTRATIRs lgRoRne i e S i Phistarite dferods.  0149)

Formul ati ons suitable fqor oral administration may be in the form of

capsul es, cacloBabsrstas; topiramate, fapetesan, fasseatidse torquuiing gibzate,| toreBuiERe: basi s,
usual | y sucrose and acacia or tragacanth), powders, granules, or as a
solution or a T@ﬂﬁbﬂm,mmadolaham%mgwﬁamolmd trapitpgte ramyl¢ypaernige, topidds an
oil-in-water or water-in-oil liquid emulsion, or as an elixir or syrup, or
as pastill es (twstiangk, &mzddnge, tretogsiael, giacdtingisiageinalone) taarterhe; ¢amiterengr sucr ose
and acacia), each containing a predeterm ned anount of a subject

conposi ti on t hieiasddmasflu@rraticihyérochilgrdedirifiabperdzine oifluptonnainef t he present

i nvention may al so be adm nistered as a bolus, electuary, or paste. [0150]
In solid dosaggihésphEnidyd) triftfaddsird @ithébufihd, Alrh&Uidife Bt tRSprich 3Mm@éstonePi | | S,
dragees, powders, granules and the |ike), the subject conmposition is m xed

Wi th one or mﬁi‘ﬁﬁy&ﬁhﬁfe”ﬁﬁ%ﬁ%sﬁﬁh‘iﬂﬁo &%%ﬂ@k&;%lﬁkﬁ&ﬁhmfb, as_sodi um

citrate or dical ci um phosphate, and/or any of the fo g: (1) fillers or
ext enders, suc -3 C C 19! I ' and/ or
silicic acid; t?ﬂ; gﬁ%%ﬂéﬁﬁgﬂéﬁ’ %@{Eﬁ?’g?&éég’anﬁfleé, caﬁ@%ﬁtfﬁg’?ﬂ% ‘%:tée)éﬂ’ul ose,

al gi nates, gelatin,. pol yvi.nyl rrolidane, sucrose and/or. acacia; (3)
umect ant s, CoudeRlinBstsy imdisiodie (P e A g RRt, Yo, "agnr agar,

cal ci um car bonat g, ta}o or Ital[l)i.qca st.arch, .dal gi nic acid, certgin
silicates. and’d4599%iby,valerate, valganciclovir, valproic acid, valsartan, vancomycin, vardenafil,

[

venlafaxine, venorelbine, verapamil, vidarabine, vigabakin, vincamine, vinpocetine,
viomycin, viquidil, visnadine, vitamin a derivatives, vitamin a, vitamin b,, 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, zinc propionate, ziprasidone, zolimidine,

zolmitriptan, zolpidem, zonisamide, zopiclone, and mixtures thereof.

Formulation

[0145] The nebivolol compositions of the present invention may be administered by
various means, depending on their intended use, as is well known in the art. For
example, if compositions of the present invention are to be administered orally, they

may be formulated as tablets, capsules, granules, powders, suspensions or syrups.
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carbonate; (5) solution retarding agents, such as paraffin; (6) absorption
accel erators, such as quaternary anmmoni um conpounds; (7) wetting agents,
such as, for exanple, acetyl alcohol and gI ycerol nonostearate; (8)

absorbent s, Ul AKAOLKWARAPIRIRLS inBhils ik Ohe LIBREARLSoBHRY 2. L2l O

caIC|un15tearate S|un15 eara SOII odi um

I I | f at t her eof t th

of capsul s, t4H" ‘Igonsﬁa%v%ﬁms fidis %pos.ﬁﬁ%%"gwﬁf dregiy Bt "¢ 7%
buf f t Solid t I I b I d
as 111 ar o roSBPEiFS, APLAPD lvénﬁﬂﬁxgﬂm?wﬁa@cp%ﬁv SHEHIOTHR exci pi ent s

as lactose or mlk ,sugars, as well .as gh nol ecul ar wei ght pol yet hyl ene
gl ycol s and th@mnowéon&@éhemw&tlmwn@albméﬁz rEymplated 3¢ eyedyops Bﬁﬁfeesm on or
mol di ng, optionally with one or, nore accessory ingredients. pressed
tabl ets may beoipimeptsr dheseSprmplasionsmay be prepareddaigomeentigasl ugans, end ng)dr oxypr opy!
nmet hyl cellul ose), lubricant, inert diluent, preservative, disintegrant
(for exanple, @sﬂéd;ﬂlewmpoﬁﬁgisymylbammﬁwidrwswmamﬁeml additive,suchas Boxynet hyl
cel lul ose), surface-active or dispersing agent. Ml ded tablets may be nade
by nol di ng i n excipisnt,albivleractidintegratingiagént) elubficaint) @ cottipemtcs sclgbilisg t i on

noi stened with an inert liquid diluent. Tablets, and other solid dosage
forms, such asagefl agﬁgénmmuheﬁulsﬂylhg&geaf&agfom@@%m may optionally be
scored or prepared with coatings and shells, such as enteric coatings and
ot her coatings well known in the pharmaceutical-fornulating art. [0152]

Li qui d dogage) f or Mo fgmuliiidhs GFARE subfebt ivdnB6n, Wittinghi@e it RpMBeRY ddal | y

accept abl e enul sions, mcroemulsion, solutions, suspensions, syrups and

elixirs. In aggidah n uI:ﬁ ad Qﬁuﬁﬁ’ﬁhﬁﬁulﬁ%@ﬁ@ﬁi&h&ﬁm Et%atIa'agWeﬂ aEI ?laﬂx?g formns

may contain inert uents commnly used in-the art, such or exanpl e,

water or ot her (%ﬂwgcoﬁgfrﬁ? Gkl oA, VA U b AR ot 25 1Y

al cohol , isopr

preservatives and antioxidants may be present in the formulated agents,

[0147] Subject compositions may be suitable for oral, nasal, topical (including buccal
and sublingual), rectal, vaginal, aerosol and/or parenteral administration. The
formulations may conveniently be presented in unit dosage form and may be prepared
by any methods well known in the art of pharmacy. The amount of composition that
may be combined with a carrier material to produce a single dose vary depending

upon the subject being treated, and the particular mode of administration.

[0148] Methods of prepaﬁng these formulations include the step of bringing into
association compositions of the present invention with the carrier and, optionally, one
or more accessory ingredients. In general, the formulelltions are prepared by uniformly
and intimately bringing into association agents with liquid carriers, or finely divided

solid carriers, or both, and then, if necessary, shaping the product.
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carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol,
1, 3- butyl'ene glycol, oils (in particular, cottonseed, groundnut, com germ
olive, castor and sesane oils), glycerol, tetrahydrofuryl alcohol,

| yet hyl I | fatt dditi to th bj ect
LRI A Xt R AT S L R

et hoxyl ated isostearyl al cohols, polyoxyethylene sorbltol and sorbitan
esters, m crocropehets Pillpdablets, lprenses (U%TP&H#WGW%Q%W’&U&@P@ESG wdasasiide, agar-
agar and tragacanth, and mixtures thereof. 10153] Fornulations for rectal or
vagi nal adni ni dageaanth) pewlelscgrpdeseonas d selution or g sHIEBS ORI A agheayh oragf- be
prepared by m xing a subject conposition with one or -84 npre suitable
non-irritating aguebiupliguidsoras an ailin-watsr arovatariie-pi diquidemudsicypt &, anclixioar

butter, polyethylene glycol, a suppository wax or a salicylate, and which is
solid at nom tsgripesras paali,llebuisingiaqn'nectbam, fwohys gadatinemd tglycerin rod suckdse et or e,
will nmelt in the body cavity and rel ease the active agent. Fornul ations

which are suit albida)f €kh ¥@giifiag a paslielefthifdd ddiduatlofd] iBjetitohipdsitiemhersf 85,
tanpons, creans, gels, pastes, foans or spray formulations containing such

carriers as ar %n'ﬁ@%n dibAte (Eh{pohﬁorﬁ%fﬁﬁ Eé@&{thrﬁueﬁhor{xﬁiysé‘l];o bORRAkstRa s for

transdermal admnistr %’Teon of a subject c@rrpoleon I ncl udes powders,

sprays, Ointne ] | otions, gels, solutions, patches and
i nhal ant s. The%glgtbf)@gseg%ﬁla ﬁgﬁf may be m xed under sterile conditions with a

pharmaceutically acceptable carrier, and wth any preservatives, buffers, or

propel | a”t@nm' ch ”Txyscg d %ﬁif§xﬁg'fox[o %%%nﬂ?&h&& Qﬁﬁﬁk%bl%gﬁﬁss &g and

gels my c in a 0 a su such as
ot an eS8 e B B A 4 @fér%“t i
acid, talc and L.rrrlx%cgu)gcgl?y acceptarp)lc%( }:alf‘rrlgrss, S{[IC as socLum citrate or dicalcium phosphate,

and/or any of the following: (1) fillers or extenders, such as starches, lactose, sucrose,

glucose, mannitol, and/or silicic acid; (2) binders, such as, for example,

carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or

acacia; (3) humectants, such as glycerol; (4) disintegrating agents, such as agar-agar,

calcium carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium

carbonate; (5) solution retarding agents, such as paraffin; (6) absorption accelerators,

such as quaternary ammonium compounds; (7) wetting agents, such as, for example,

acetyl alcohol and glycerol monostearate; (8) absorbents, such as kaolin and bentonite

clay; (9) lubricants, such a talc, calcium stearate, magnesium stearate, solid

polyethylene glycols, sodium lauryl sulfate, and mixtures thereof; and (10) coloring

agents. In the case of capsules, tablets and pills, the compositions may also comprise

buffering agents. Solid compositions of a similar type may also be employed as

fillers in soft and hard-filled gelatin capsules using such excipients as lactose or milk

sugars, as well as high molecular weight polyethylene glycols and the like.
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[ 0156] Powders and sprays may contain, in addition to a subject conposition,
exci pients such as lactose, talc, silicic acid, alum num hydroxide, calcium
silicates and polyam de powder, or mxtures of these substances. Sprays may

addi ti onal contai,n to r such. as .. .

chl orof | uoto})iﬁydr oc afb%ﬁfé? ?/%‘FE l?}Pcé’mpfﬁﬂ %‘%8&’?@51‘1&&%&98?11%‘&%%‘}?5‘? such as
but ane and propane. [01571 ositions qf .the resent i hvent.i.o

al ternativel y J8%& eFﬁ"@f‘é‘g@ 16 CB@P@%&“ ‘E l¥ht?é"b‘{‘]35E)tﬁ%repari ng

an aqueous aerosol,_ |iposomal prepar r I|d artlcles cont ai ning the
conpound(s). NG Q1 b gdr@xyprqu g‘lla‘ieﬁblﬁse p‘P #srtdilgitnensi on coul d
be used. Sonic nebulizers may be used because they -85 m ni mze exposing the
agent to shear Profervetiverdipintegsant (for exameles sodinm ﬁﬁcbgl}’fi‘ﬂéte ot gippolitigd cont ai ned
in the subject conpositions. [0158] Ordinarily, an aqueous aerosol is nade
by fornul ati ng sediuacpadwapmetbylcellalosedrsurfagsapotivesiralisperfsing agersj dnlded dabbessi ti on
together with conventional pharmaceutically acceptable carriers and
stabilizers. Theayclsrmaiderty nsolding iredsuitable raching y miitirh of the sulijest sompositivhs of t he
particul ar subject conposition, but typically include non-ionic surfactants

(Tweens, Plur 0%&Stcnddrmﬂﬂdn}&ﬁérhuduﬁdl&l@ht(Cﬁblets hriinPhed QulEd @ds@iefofis, budk@s Serum
al bum n, sorbitan esters, oleic acid, lecithin, am no acids such as glycine,

buffers, salts, g8 tapstles, Pilldnd 20180 Sy oPEERAPbE sRWESrPrdpiredvaihPr epar ed
fromisotonic s?)é utlipr?s s'\[G‘DM159 %F?%ar macetj)?ﬁ S)co?rpom tr?)l(gr?\ér of this

i nvention suit fﬁﬂ%r ct
conmposi tion i na‘%(%ﬁ}%g%g‘% %g?%ﬁ&{]ﬁgﬁtgﬁg?&aﬁhginﬁtoﬂ%?%%ac t‘%v%“aﬂqﬁ)ﬁ gglggpt abl e
sterile isotoni ¢ eous solutions, dispersions, suspensions

or enul sions, d’raquae?u g fe’gnv\@&?%g ich may be reconsti tuted into sterile
i njectable solutions or d| spersions just prior to use, which may contain

[0152] Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, microemulsion, solutions, suspensions, syrups and elixirs. In
addition to the subject composition, the liquid dosage forms may contain inert
diluents commonly used in the art, such as, for example, water or other solvents,
solubilizing agents and emulsifiers, such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-
butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor
and sesame oils), glycerol, tetrahydrofuryl alcohol, polyethylene glycols and fatty.
Suspensions, in addition to the subject composition, may contain suspending agents
such as, for example, ethoxylated isostearyl alcohols, polyoxyethylene sorbitol and
sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-

agar and tragacanth, and mixtures thereof.

[0153] Formulations for rectal or vaginal administration may‘be presented as a

suppository, which may be prepared by mixing a subject composition with one or
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antioxi dants, buffers, bacteriostats, solutes which render the fornulation

I sotonic with the blood of the intended recipient or suspending or

t hi ckening agents. [0160] Exanples of suitabl e aqueous and non-aqueous
carriers which may be | oyed. in the pharnmaceuti cal |ons of the
hvent on i nol G oeRE Ton e S S o G osiang, SLERGPS S99y | ene

gl ycol, pol yet Iene and the |ike and .syitable m xtures t her eof ,
vegetabl e oils) g‘ﬂd?f’@ygﬂe\ﬂéycﬁ P SUBRASIOTH V&t Prfelicpigmd vhichds sgld at 5 oy s
ethyl ol eate. Proper fluidit e mai ntai ned, for exanple, by the use of
coating mat eri Zposm teEpERRinge, bl“é%‘l‘l“i:%b“b?“ﬂ’ﬁ’é%% Bersfore, Wl malidn thederly ed
particle size in the case of dispersions, and by the use of surfactants.

86 [0161] Phacavitycudrdledse thsrantivesagensn Eommujations whish areuiishlefor sagierd| ayed

rel ease formulations where the active agents are rel eased over an extended
period of tineadmididatesalf®ihbldfle padsirias, sdmpuns,@reaots, gebs pastaspfosms oospsayof t he
present invention will be in an anount sufficient to achieve a therapeutic
ef fect as recogmubtdionyconbining such darfiens s are khdwn Inthé hretoidtappfopfistd] The dosage
of any conpositions of the present invention will vary depending on'the
synptons, age and body wei ght of the patient, the nature and severity of the
di sorder t[0134¢ tr eaDeshgo forpisdvearinaitrmilagmintiattoDdf sxibjedi @hipetitiom, and t he
formof the subject conposition. Any of the subject formulations may be

adm ni stered i fchides pahdrs, d9a, sﬁmhéhtsdpaéteee&eaﬂ@saﬁon@gaagsmmr Mﬂs
conpositions of the present invention nmay be readily deternm ned

techni ques knoys fakoSenefodkldpdnfuutlf R xfun [érgtaﬂamnmdgout %0[01641

The dosage range nebi vol ol out to a ng per

day. In another enggé{lh”qw:iccépta%le c%n%geand%nﬂ%n%%s&sat{veg %‘uﬁ‘brg,uc;[r 0.75 my to

about

propellants which may be required.

[0155] The ointments, pastes, creams and gels may contain, in addition to a subject
composition, excipients, such as animal and vegetable fats, oils, waxes, paraffins,
starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites,

silicic acid, talc and zinc oxide, or mixtures thereof.

[0156] Powders and sprays may contain, in addition to a subject composition,
excipients such as lactose, talc, silicic acid, aluminum hyciroxide, calcium silicates
and polyamide powder, or mixtures of these substances. Sprays may additionally
contain customary propellants, such as chlorofluorohydrocarbons and volatile

unsubstituted hydrocarbons, such as butane and propane.

[0157] Compositions of the present invention may alternatively be administered by
aerosol. This is accomplished by preparing an aqueous aerosol, liposomal preparation
or solid particles containing the compound(s). A non-aqueous (e.g., fluorocarbon

propellant) suspension could be used. Sonic nebulizers may be used because they
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50 ng per day. In yet another enbodi nent, the dosage range may be from about
1.25 ny to about 10 ny per day. [0165] In certain enbodi nent's, the‘dosage
of the co-active conpounds will generally be in the range of about 0.01 ng

to about 1 s B iy i about 1 ng to
g pﬁ'fnll(lgﬂz A Xsnl%%gg ent ORAGH WG] h¥y teBul} ﬂ%egl‘aﬂélﬂ)g\t?gﬁl}e 100 ng tgo

about 0.1 g per , ecifically 1n‘the rangé o

about 10 ng per | [0 ctive dose or anount, and any
possi bl e af f ect® gorﬁ?%ée(ontw{ﬁl&%thgfs%ggkoﬁp?ﬁoé ion of the formulation, may
need to be identified for any particular 87 conposition of the present

ner i n, Ul oo o RARPE: P BGUER- i Bike O rorRlRE PSR MERSLIETT -

per group), or in human tri.als if ropri at The effectiveness, of any

Subj ect  Conpos FEPEICHR 2 subiRg Gompostion oeinet i o euieml BHTMETIHE R seosed by
adm nistering the conposjtion and assessing the effect of the admnistration
by neasuring 8%fEPiaple ﬁ%‘P&fSéBg F?@gb‘?f% hwﬁla@rss,angﬁ@{)%wﬁawmgvh%
post-treatnent values of these indices to the values of the sane_ indices
prior to treat mapiremgrgs efthe marticularsubiecs cempasition, b Hipigally ineluds mondrmicanount  of
any particul ar subject conposition that will yield the nost effective

treat ment in aswfagtantsiBweenss Pluohics,de pelyethylensglydobeinactuous prpteins like

phar macol dneti cs, and bioavailability of a subject conposition,

physi ol ogi cal sarmdiatbiuatin,abrbitieespas, ioteitt acid, tecithioi anginageds ek as glydmpse type and
stage, general physical condition, responsiveness to a given dosage and
type of nedi cabuffs,salts; Sugas o2 bugadAlcstiols, rARdsoR gefdiallyt 418 ptepkred friédsagstislel i nes
presented herein may be used to optimze the treatnent, e.g., determning
the optimum ti ggu@gad/ or anmount of admi nistration, which will require no
nore than routine experinmentation consisting of nonitoring the subject and
adj usting the dosage and/or tim ng.

[0159] Pharmaceutical compositions of this invention suitable for parenteral

administration comprise a subject composition in combination with one or more
pharmaceutically-acceptable sterile isotonic aqueous or non-aqueous solutions,
dispersions, suspensions or emulsions, or sterile powders which may be reconstituted
into sterile injectable solutions or dispersions just prior to use, which may contain
antioxidants, buffers, bacteriostats, solutes which render the formulation isotonic with

the blood of the intended recipient or suspending or thickening agents.

[0160] Examples of suitable aqueous and non-aqueous carriers which may be
employed in the pharmaceutical compositions of the invention include water, ethanol,
polyols (such as glycerol, propylene glycol, polyethylene glycol, and the like), and
suitable mixtures thereof, vegetable oils, such as olive oil, and injectable organic
esters, such as ethyl oleate. Proper fluidity may be maintained, for example, by the
use of coating materials, such as lecithin, by the maintenance of the required particle

size in the case of dispersions, and by the use of surfactants.
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[0168] Wiile the subject is being treated, the health of the patient may be
noni tored by nmeasuring one or nore of the relevant indices at predeterm ned
times during the treatnent period. Treatnent, including conposition,
anmounts, tj of agm. ni .aki.0n . an l,at i imzed
accor di ng [P %ﬁ he resu ugée%@@ag tﬁ%rﬁm#lgiﬂl %&ﬁn%#b%%%gd%a %agfr%?e&r)r%%a%e
periodically reeval uated to_determ ne the.extent of inprovenent..b
nmeasuring the g‘gﬁ‘é‘iaﬁg?sa S fhe actyg, a@gﬁwﬁ{eéeaﬁgleqv%a FRomTET RS °f§1f]%j ect
conposition adm nistered and possibly to the tinme of adm nistration nay be
made basedasageshese reeval uations. -88 [0169] Treatnent may be initiated
with smal |l er dosages which are less than the optinmm dose of the conpound.
Thereafter, the dosage may be increased by small increnents until the
opti mum t Het&peut i cAdminisitatips ofthe edmpditioh0df g prisest inventioh wikhbe tdnj ect
conpositions nmay reduce the required dosage for any individual agent
cont ai ned i n t hmoumtipficieht torashi¢w. atherapdutic sffext ad Wedgnimed by oné ofordimsrgr y  dr ug)
because the onset and duration of effect of the different agents may be
conplimentary. skilintk aftoxi city and therapeutic efficacy of subject
conpositions may be determined by standard pharnmaceutical procedures in
cell cultures or experinental animals, e.g., for determning the LD50 and
the EDG0. [pf¥B72] ThenddssagedTtay bsfipdsitiond éifiRe siedeht @vkition iRsaspeatsigani mal
studies may be used in fornulating a range of dosage for use in hunans. The
dosage of any i hit i s abl ay f
circul ating coﬁgglr?t% ?{gp Eoogﬂr%g%e%g?b?%c‘%é&%g onhﬁiy@t‘liE%géﬂ ?M' t rthiiik% f?clvé rg?ﬁlg
toxicity. The ey i - de i dosage
R5RAERO TR oHEN ke kb, dlctyd IBRRAGRS WA R oEE,

form enpl oyed and t _ ation _ conposi ti ons of
the present i M4 E'let:clt gcl)’lrhpots&%n.t e{' 3P ﬁllétsﬁb%glclt %&mﬁfa{igl%tlﬁ%'ebeda%?nigtg%d l13nea single

dose or in divided doses. Dosages for the compositions of the present invention may

be readily determined by techniques known to those of skill in the art or as taught

herein.

[0164] The dosage range for nebivolol ranges from about 0.1 mg to about 100 mg per
day. In another embodiment, the dosage range may be from about 0.75 mg to about
50 mg per day. In yet another embodiment, the dosage range may be from about 1.25

mg to about 10 mg per day.

[0165] In certain embodiments, the dosage of the co-active compounds will generally
be in the range of about 0.01 ng to about 1 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 body weight.

[0166] An effective dose or amount, and any possible affects on the timing of

administration of the formulation, may need to be identified for any particular
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estimated initially fromcell culture assays. [0173] In general, the doses
of an active agent will be chosen by a physician based on the age, physical
condition, weight and other factors known in the nedical arts. -89 Efficacy

of treatnment [Q174] .The efficacy. of .treatment. with th bj ect conpositions
may be determ ﬁ%p4%°%fﬁl?%%$n Ve, %mﬁ%BWCPIBPFﬁBEEY{Eﬂu %ill in the
art. [0175] In one exenp]ary nethod, ,the nedian rate _of, decrease_in

i nfl anmmat i on f §XPerimeghasAcsaribgil hefein, USiS;oBE P e EsPs obenimals (rsieebhiailr ed t o
other fornms of treatnent wth_the particul ar cardiovascul ar agent contai ned
in the subj ect leegifnimels per, sreup) g imhumaniteals €approprjate. c Thestfegtamess of mme
decrease in inflammation for treatment with a subject conposition as

conpar ed to tr esjent nompasitionand method pbtr¢adentiaypiseention 2% be 8Gessed’by 100, 150,
200, 300, 400% greater or even nore. The period of tine for observing any
such decrease ndministainguiie compdsitin antiGissedsing tBO fféd oHthe Admimistmatisrcbyhour s. The
conpari son may be nmade against treatnment with the particul ar cardi ovascul ar

agent  cont ai n@fdaduing bfe Sitapre GHplRabIP @flices, @Ad céifipatink theqiobetieatiénd valuaoEul ar
agents, or admnistration of the sane or different agents by a different

met hod, or admypisShiRtd ©the Pituel8f the MmPiniods R1cE W trdiHghtdel i very device than
a subj ect conposition. The conparison may be nmade agai nst the sane or a

different effective dosage of the various agents. [0176] Alternatively, a

conpar i sonogyy) t he dirfd GG tithé Eﬁdﬂﬁﬂ]&tra"tieﬂhﬁ%ﬁoﬂ?%n&%&ﬁicuﬁp&%ﬁc{my be based
on the effectiveness of the treatnent, using standard indices ~ known to

5056 78% * 1000¢Heten il i YBITRC AOH ottt R in TR Bt ehl il Bt "[o177]
Alternatively, LOGnmdbilvy SihrhdcSRhIRE anl L VRABHIPYE LG0R0RNASduly comparing
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 presented herein may be used to
optimize the treatment, e.g., determining the optimum time and/or amount of
administration, which will require no more than routine experimentation consisting of

monitoring the subject and adjusting the dosage and/or timing.

[0168] While the subject is being treated, the health of the patient may be monitored
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 parameters. Adjustments to the amount(s) of subject composition
administered and possibly to the time of administration may be made based on these

reevaluations.
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the therapeutic index for each of them wth treatnent with a subject
conposition as -90 conpared to another reginen having a therapeutic index
two, three, five or seven tines that of, or even one, two, three or nore
orders of magnitude greater than, treatnment wi th another nethod using the
sanme or different cardiovascular, agents. Kits 10178] This invention also
provi des kil419% or colicaimeRiinay beipitiated pathsmallar dosages Whigh areiless thapdhenet hods of
this invention. Such kits conprise any subject conposition, and a neans for
facilitating coeiimumméesenf the campends Toereafter.dhe dnsegpmenbe inggased Ry smalpr ovi de a
conveni ent and effective neans for assuring that the subject to be treated
t akes the appr oipeiements autili theoptimunh thempeutie ctfedt asatigmeln t he correct manner.
The conpliance nmeans of such kits includes any neans which facilitates

adm nistering the actives according to a nmethod of this invention. Such
conpl i ance [H&8hs i ncThedwee of the subjest cammsitipesokejicdure thamdquiressosage fior ampans, and
conbi nations thereof. Kit conponents nmay be packaged for either nmanual or
partially or whmlividualdgemaioatinedirathe canmposttiond(e.gf, diecerbidal ameitihftutanatéy ot her
enbodi nents involving kits, this invention contenplates a kit including
conposi tions of driyfbepiRes Bidtonbdl wed\dhirtivn oXefcct 6Pthe @iFfekdny agehfihaydel Ons for
their use. Exenplification Exanple 1 Measurenents of Rel ease from Human
Endot hel i um [ 014@lo1itlehtaffpasur ement s presented were recorded in vitro using a
sensitive porphyrinic probe, as previously described. Mlinski T, Taha Z.,
Nature. 1992; 358:676-678; Malinski T, Czuchajowski L., Methods in Ntric

O«i de Reseqjigfy  199%xR#9 aAd BerdRtlcHRASFo BB FRBDYS Qb Ve détefmingd HUVEC.
HUVEC cel |l s from

by standard pharmaceutical procedures in cell cultures or experimental animals, e.g.,

for determining the LDsg and the EDsy.

[0172] The data obtained from the cell culture assays and animal studies may be used
in formulating a range of dosage for use in humans. The dosage of any subject
composition lies preferably within a range of circulating concentrations that include
the EDso with little or no toxicity. The dosage may vary within this range depending
upon the dosage form employed and the route of administration utilized. For
compositions of the present invention, the therapeutically effective dose may be

estimated initially from cell culture assays.

[0173] In general, the doses of an active agent will be chosen by a physician based on

the age, physical condition, weight and other factors known in the medical arts.
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Bl ack and Wiite donors were grown in Hams F12K nediumw th 2 nmM L-gl utam ne
-91 adjusted to contain 1.5g/L sodium bi carbonate and supplenented with 0.1
ng/ M heparin and 0.03-0.05nmg/ M endothelial cell growh suppl enent (ECGS)
+ 10% fetal bovine serum The HVWEC cells were kept in an atnosphere of

el evated CO02 concentration (5% . Nebivolol was obtained from Ml an
Laboratories (Mdrgantown, W/). [01801 All neasurenents of endothelial NO

rel ease we conducted in Hank's bal ance solution at 37C. Cell wells were
transferremﬁﬁ%@} cage and a porphyrinic sensor (diameter 0.5mm) was
positioned at a distance of 52limfromthe surface of the endothelial cells

using an i rted m.groscope (Leica Mcrosystens, \etzlar, rmany). and a
conut or - o078} g m BiesRERP of Sibbhct: Yo o Bert imosiicss may e e i

t hree-el ectrode system nanosensor (working el ectrode), saturated cal onel

el ectrode (ref et BHBeer of shiprsdarpwa fteithesepfiskilin the@e. (count er el ectrode, 0.5nmm
dianeter). The three el ectrodes were connected to a potenti ostat/gal vanost at
PAR273. The baseline was stabilized after, about 20 seconds. The test
conpounds WH78 i nj ednere exgmpiarymethied; thy wedian ragppfdeerpase dyinflammation fore cel | s
followi ng solubilization in buffer. Cells were incubated wth the test
conpounds for atreamenswith@stbject compesitiarmayhecbomparsd ¢o ethenfomassifdrdatment of t he
system before being inmediately reintroduced in order to evaluate the
consequences of withthepartictlarcrdieviscular apdt cartsinskin ftheoswbjebiecoamplobition, lbowith
additive experinents, cells were incubated with ACE inhibitor for 24 hours,

the inhibitor she caridvastuldbgedts. (The deoredsen infleiiaivnGbr @sméaddell aand t he NO
rel ease neasured. The current proportional to the NO concentrati on was

measured W th tfigiect@RpRSitiodN othpRied ich&inéd wARBsRERhSthed MBFE: B, 28 s00nst ant
potential of 0.63V. Data were acquired with the use of an I'BM conputer with
cust om sof t war e;92980, 150, 200, 300, 400% greater or even more. The period of time for observing

any such decrease may be about 1, 3, 5, 10, 15, 30, 60 or 90 or more hours. The

comparison may be made against treatment with the particular cardiovascular agent

contained in the subject composition, or with other cardiovascular agents, or

administration of the same or different agents by a different method, or administration

as part of a different drug delivery device than a subject composition. The

comparison may be made against the same or a different effective dosage of the

various agents.

[0176] Alternatively, a comparison of the different treatment regimens described
above may be based on the effectiveness of the treatment, using standard indices
known to those of skill in the art. One method of treatment may be 10%, 20%, 30%,

50%, 75%, 100%, 150%, 200%, 300% more effective, than another method.

[0177] Alternatively, the different treatment regimens may be analyzed by comparing

the therapeutic index for each of them, with freatment with a subject composition as
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anperogranms (current vs. tinme curves) were recorded with a Guniry FAS 1
Fenmtostat (Warm nster, PA). Maxi numrel ease of NO was produced using a
cal cium agoni st -92 (1M. By increasing cyt opI asm c levels of calcium the

ion can bind to cal ulip. The t+c li.n, C x i s a cofactor for
endot hel i al  NOEPRERL Bernotherry R BereBRHte i T, itresir o oyeB1
Nanosensors were prepaged from car bon f| bers. The size of the tip of carbon
fi ber was redué‘é%?sfl}abﬂ{ BREYeT OBE: [Py Shree ofmare opers; of magRitudereaeates themol | ed
burning. The sensors were sensitized to NO by deposition of electrically
conductive pol yiegimest wislhrsityer methed ysiog e seme o4 Qlﬁeranttqqrdfmawéqr agfis\af i on. The
por phyrinic mcrosensor has a response tine of 0.1 ins at a mcronolar NO
concentratgign and 10 ns at the detection |imt of 1 nM [0182] The
nanosensor for NO was calibrated using saturated solution (concentration
1.82 mMverified with the coulonetric nethod). Linear calibration curves

were congbizgst ed f Ohis@dehticiEdIsorofidd kit fof cdivelich®y shaeffediively NO before and
after measurenents of cell activity. The concentration-dependent effects of

nebi vol ol and ;g Eﬁx@ht&g%ﬁ?mbfﬁb&ﬁf&l% SivetiohOsh &l lét%%bﬁiﬂlo ?%ﬁjéfct""er e tested
using a cal cium |onophore A23187) that stinulates ease

: ngﬁigﬁe? st Lo Bid ’?‘ﬁ*“g if it I‘F*%%%%&%@%%Pﬁmﬁ%?ﬁﬁﬁ“ﬁﬁ?&% .
(Gri gl niab Cor uclf"ﬁ%tﬁf%‘ﬁ% e e ke R 215?@3??‘)3%??05" Stabl e

over the course of .t er| e ceIIs renai ni n le in
culture for >2Xefed, E tﬁ?} °R’|'BFF@%Y?}‘BI%WF@“@BWW@H@“% er| s of NO

rel ease are very |Iow (<30 nM . Masurenent of NO rel ease as_  a functl on of
treatnment was EORBlARcemmesns of sephkity wlud@srmtmf‘ém whick &cjliatesadminigierdng the

actives according to a method of this invention. Such compliance means include
instructions, packaging, and dispensing means, and combinations thereof. Kit
components may be packaged for either manual or partially or wholly automated
practice of the foregoing methods. In other embodiments involving kits, this
invention contemplates a kit including compositions of the present invention, and

optionally instructions for their use.
Exemplification
Example 1

Measurements of NO Release from Human Endothelium

[0179] All measurements presented were recorded in vitro using a sensitive
porphyrinic probé, as previously described. Malinski T, Taha Z., Nature.
1992;358:676-678; Malinski T, Czuchajowski L., Methods in Nitric Oxide Research.
1996:319-339. NO release was measured directly from HUVEC. HUVEC cells from

Black and White donors were grown in Ham’s F12K medium with 2 mM L-glutamine
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measurenents of NO rel ease can be conducted on single cells following a
brief -93 refractory period. For robust statistical analysis, separate cells
were used for each concentration and type of drug used in these anal yses.

01841 In Fi _ he extept. of .NO.r el f Bl ack >e
reacur ed af t or *OHPEHIEORREL SR PR pepa e N EpEdre S el oS oS

foll owed by treatnen Lt h nebi vol o . At caqoncentrations of 1, 5, and
10 pM rani pri | %FI?aﬂntaﬁéP&ﬂMb{e]ﬂ%?%@éPtlhﬁﬁﬁi CQ%HW?‘HSB ement(ECES) TA0Yofetahpi | ity
of nebivolol to increase NO release from Bl ack and White donor endot hel i al
cells. The maghPYingieergn. TheHUYEHGEwle werekepfyia ap aimosphesheflevete 4102cel | s from
Bl ack donors, [0185] In Figure 3, the extent of NO rel ease from Bl ack and
Wii te donors wasncentation (¥d). iNetivalelhias obieined fromyMylan Lahdratgries{Mmmgantawmeat ment
with the ACE-inhibitor, enalapril. As observed with ram prilat (above),

enal april signiWVxantly enhanced the ability of nebivolol to increase NO
rel ease at concentrations of 5 and 10 Mand 1, 5 and 10Min Black and Wite
donor cells, respectively. The magnitude of the increase is greater in
endot hel i d0180¢! | s f Atinndabwretdusnts bfendviheliab BIO(1Blegpe veerelyandp€iadBhif Hahlk&sr € wer e
significant concentration dependent effects on the ability of nebivolol to
enhance NO rel sglageefsbRiibbBhieB7RC ATl WIS werd atRferRddos Fatatia) cagebidsa t hat  had
been chronically treated with ACE inhibitors. Additionally, this property of
the drug appe%@hﬁ%w&{nkorl (&fdﬁ;}aféﬂd.gﬁﬁd)xva%osﬁﬁdned AN GRISRRISE2)bh Bekage. By

pronoting a noré nhormal vascul ar physiol ogy through an NO dependent

mting a | _ nt
o ect & agecéﬁ%ﬁi@af"% %ggéﬁ'ﬁ%a{‘%ﬁ% ”&:ﬁ?ﬁﬁ?‘%ﬁ? ﬁﬁf?’%‘%@@ @f%%é{%ﬁ"?f%ﬁ%r vous
st inet  phar v R L AR AR B AP THERREEPer et o

and NO net aboli s
wit

a three-electrode system: nanosensor (working electrode), saturated calomel
electrode (reference electrode) and platinum wire (counter electrode, 0.5mm
diameter). The three electrodes were connected to a potentiostat/galvanostat PAR273.
The baseline was stabilized after about 20 seconds. The test compounds were injected
with a nanoinjector onto the surfacelof the cells following solubilization in buffer.
Cells were incubated with the test compounds for a 24-hour period. The compounds
were then washed out of the system before being immediately reintroduced in order to
evaluate the consequences of chronic treatment on NO release from the cells. For
additive experiments, cells were incubated with ACE inhibitor for 24 hours, the
inhibitor was washed out of the system, nebivolol was added and the NO release
measured. The current proportional to the NO concentration was measured with the
sensor, which operated in amperometric mode at a constant potential of 0.63V. Data
were acquired with the use of an IBM computer with custom software and
amperograms (current vs. time curves) were recorded with a Guniry FAS1 Femtostat

(Wamminster, PA). Maximum release of NO was produced using a calcium agonist
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-94 Incorporation by Reference [0187] Al of the patents and publications
cited herein are hereby incorporated by reference, Equivalents [0188]
Those skilled in the art will recognize, or be able to ascertain using no

nore than routyj experinmentatiqn, .many eguival ents to the specific

erbodi ront s of (D B Fcreerioh i B 6 eaiotin, e fercsh B¢ ot ai red
Is: 1) A conposition conprising nebivolol and at |east one other active
agent. 2) The ddw$a3trcalgedalin eampley is a gpfastes for gndothehiahNQ pnthase,afpng stithe r
active agents is a cardiovascul ar agent. 3) The conposition of claim2
wher ei n the caddilbFAdNHleme angd#fid.i s sel ected fromthe group consisting of
ACE inhibitors, ARB' s, adrenergic bl ockers, adrenergic agonists, agents for
pheochronocyt oma, antiarrhythm cs, antiplatelet agents, anticoagul ants,

anti hyper t[@h8l]ves, Hanosehgoestiere arpparcd fromoatbdh fibersi The sizmefitheiip efrpathonr y
agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct
t hr ombi n i nhi biftber was rediicad fbindum terieks thaallpm byetempératureaoontigitedi tatring. HMS Co- A
reductase inhibitors, inotropic agents, rennin inhibitors, vasodilators,

vasopressors, AtisofsvwEs bdnbikizdd t6 2k EbBdepféiion éfldtlicaliycdndbittivietpolyieriand
m xtures thereof. 4) The conposition of claim2, wherein the cardi ovascul ar

agent is sel ectygph{FfiRid @Rercd WA thid MyePbf Niiod] TRE P rinit inRirdsefisor B3 aARB,
and m xtures thereof. 5) The conposition of claim4, wherein the

cardi ovascul ar ;29680 tinfe G40, ifrEataicRintoBr NO concentration and 10 ms at the detection

limit of 1 nM.

[0182] The nanosensor for NO was calibrated using saturated solution (concentration
1.82 mM verified with the coulometric method). Linear calibration curves were
constructed for each sensor from 5 x 10 to 3 x 10°M NO before and after
measurements of cell activity. The concentration-dependent effects of nebivolol and
certain ACE-inhibitors on NO releasing capacity were tested using a calcium
ionophore (A23187) that stimulates NO release, independently of G-protein-coupled
receptors. The data were presented as the mean = SEM for each of the triplicate
measurements. The data (calculation and plotting) were transferred to Microcal

Origin Software (OriginLab Corp., Northampton, MA).

[0183] 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 (<30 nM). Measurement of NO release as a
function of treatment was conducted in individual endothelial cells. Multiple

measurements of NO release can be conducted on single cells following a brief
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6) The conposition of claim5 wherein the ACE inhibitor is selected fromthe

group consisting of alacepril, benazepril, captopril, ceronapril,
cilazapril, delapril, enalapril, enalaprilat, fosinopril, imdapril,
lisinopril, perindopril, quinapril, rampril, ramprilat, spirapril,
tenocapril, trandolapril, and m xtures thereof. 7) The conposition of claim
5 wherei n t he rEciomhpasiodeFor rbust statistied] apalysis, senarale eallls werised fr ety of

enal april, rampril and ramprilat and m xtures thereof. -96 8) The

conposi ti on of coicantrationwhétype of dlg usediinithesegalysesr agent is an ARB. 9) The
conposition of claim8 wherein the ARB is selected fromthe group consisting
of candesartan, eprosartan, irbesartan, |osartan, val sartan, and m xtures

t hereof . 10384Yhe cohyffigureilpthe ektentl ofiNG @RleasetfomeBlack el Whitedoneaswad ar agent i s
selected fromthe group consisting of AGE crosslink breakers, AGE formation
I nhi bi tors, anthessux¢dufes chrvhie tregtinentvlijh the AQHiakbitarpramdsrity fodlowed Byebi vol ol
and only one other active agent. 12) The conposition of claim 11l wherein the

ot her active a%%eht&wﬁﬁe’bﬁ%‘l&‘(ﬁﬁﬂ?.' Af codS@iations b2), 5 aRd ¢OINORIniRA, of claim
12 wherein the cardi ovascul ar agent is selected fromthe "group consisting

f ACE inhibit ' T4l 0 o ' ' t
For pheoohr ompaytoonde tipst 36 SRR ARRE iy B RGN Qe WLEND,  POnr e
tih " , L : (s di ti > :
Sgent e, cal o ulfi R diy PERE oR enithoiel S, 1S meft RHPBIFRRE Ui ¢ cct
thrombin inhibjitors, ., di Ereijiﬂﬁ%ns gtg%ﬁaglecl I n receptor antagonists, HMG Co-A

reduct ase i nhi FigREL M dPRgtHi n i nhibitors, vasodil ators,
vasopressors, AGE crosslink breakers, AGE formation inhibitors, and

m xtures thereof. 14)_ The _conposition of claim wherei n the cardi ovascul ar
agent is dM83tted fldiewré T%&%tﬁ‘ﬁ °£§E>§F{§%%erﬁgmb ﬁé&ﬁ‘qﬁ%fi?m""%d ARB's.

measured with nebivolol (1uM) following chronic treatment with the ACE-inhibitor,

enalapril. As observed with ramiprilat (above), enalapril significantly enhanced the
ability of nebivolol to increase NO release at concentrations of 5 and 10 yM and 1, 5
and 10uM in Black and White donor cells, respectively. The magnitude of the

increase is greater in endothelial cells from Blacks than Whites (Figure 4).

[0186] There were significant concentration dependent effects on the ability of
nebivolol to enhance NO release from Black and White donor endothelial cells that
had been chronically treated with ACE inhibitors. Additionally, this property of the
drug appears to work independently of $1- adrenoceptor blockade. By promoting a
more normal vascular physiology through an NO-dependent pathway, nebivolol
treatment may have better efficacy and fewer side effects as compared to agents that
only inhibit the sympathetic nervous system. These data further support the
hypothesis that nebivolol may have distinct pharmacologic benefits through

modulation of endothelial function and NO metabolism.
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15) The conposition of claim 12 wherein the cardiovascul ar agent is an ACE

inhibitor selected fromthe group consisting of alacepril, benazepril,
captopril, ceronapril, cilazapril, delapril, enalapril, enalaprilat,
fosinopril, imdapril, lisinopril, perindopril, quinapril, rampril,
ramprilat, spirapril, tenocapril, and trandolapril. -97 16) The conposition

of cl ai m Isorpminaticed By Referenaer di ovascul ar agent is.an ARB selected fromthe
group consi sting of candesartan, eprosartan, irbesartan, |osartan and

val sartan. 17) The conposition of claim 12 wherein the cardiovascul ar agent
is sel ect 87y om t hell ofthepaterde asi miblicutiond citeGRereinasshdrely ibcapdrated bpnd AGE
formation inhibitors. 18) A pharnaceutical conposition conprising nebivol ol
and at | east oReréicker active agent, and a pharmaceutical |l y-acceptabl e
carrier. 19) The pharnmaceutical conposition of claim 18 wherein at |east one
of the ot?pri?fkéve agents is a cardiovascul ar agent. 20) The

phar maceu HEY ecSnposition of claim19 wherein the cardiovascul ar agent is
selected fromthe group consisting of ACE inhibitors, ARB's, adrenergic

bl ocker s, ener gy i aae Cyd :

antiarr hyl[%rghgl;s, agft.hl % a gdg%&eagenlptsﬂ?cogﬁ ?’@ggééﬁ%ﬁ{gg, aﬁ}r{gﬁﬁﬁlgr Ehsi ves,
antilipemc aggnts,.antidi.abetics ant i i nf t or v~ agent.s al.ci um channel
bl ocker s, CETEHRh U GpetRaRpics manf umilbps W el AR b or o,
diuretics, endptheIiH rege t or, antagoni sts, HMG Co-A reductase inhibitors,

i not ropi ¢ agenf¥entiog ﬁ*ﬂ-?ﬁ#ﬁ%ﬁtors, vasodi |l ators, vasopressors, AGE
crosslink breakers, ACE formation inhibitors, and m xtures thereof. 21) The

pharmaceutical conposition of claim19, wherein the cardiovascul ar agent is
selected fromthe group consisting of ACE inhibitors, an ARB's, and m xtures
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t hereof. 22) The pharnmaceutical conposition of claim2l, wherein the
cardi ovascul ar agent is an ACE inhibitor. -98 23) The pharnaceuti cal
conposition of claim?22 wherein the ACE inhibitor is selected fromthe

group consisting of alacepril, benazepril, captopril, ceronapril,
cilazapril Claigél april, enalapril, enalaprilat, fosinopril, inidapril,
lisinopril, perindopril, quinapril, rampril, ramprilat, spirapril,
temocapril wihangphe@fl ! . and mixtures thereof. 24) The pharnaceuti cal
conposition of clalm23 wherein the ACE inhibitor is selected fromthe
group consisting of enalapril, rampril and ram prilat and m xtures thereof

25) The phar nigdecanpmaitios oopprising nehivolol atdzit leagtonejotheraotive hgentar di ovascul ar
agent is an ARB. 26) The pharnmaceutical conposition of claim25 wherein the
ARB is selected fromthe group consisting of candesartan, eprosartan,

i rbesartan, |2)s@h¢ ecomposiibos af ¢laim 1 wheteinrat letsl oasof theotherfacti®érigeiiads a

phar maceuti cal conposition of claim19, wherein the cardiovascul ar agent is
sel ected from t bedigvasoylacapent. St i ng of AGE crosslink breakers, AGE formation
inhibitors, and m xtures thereof. 28) A nethod of treating and/or preventing
a cardi ovascul ar disorder conprising admnistering to a subject a

t her apeut i cal3)yThaddnpasition bf €git ¥ @hérsiaul catfiovasdular ap@it isseRcted froldist one
ot her active agent, sufficient to treat said condition. 29) The method of

claim 28 wherei é‘roh;!ﬂ@oxﬁistihg?@ﬁACE RhitlHoRE ARBCY, h#Bnedgie Blockets, adfeRbi@icigamigs! ar
agent. 30) The nethod of claim 29 wherein the cardi ovascul ar agent is

selected fromt I JeET d1ﬁ'59. aﬂ{anﬁ%niidgrﬂng fa et acciRBarkti £Rergic

bl ockers, adrene Slﬂc ggﬂcﬁgts,%gents >l agearfico IR
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,
diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic

agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, AGE

formation inhibitors, and mixtures thereof.

4) The composition of claim 2, wherein the cardiovascular agent is selected from the

‘group consisting of an ACE inhibitor, an ARB, and mixtures thereof.
5) The composition of claim 4, wherein the cardiovascular agent is an ACE inhibitor.

6) The composition of claim 5 wherein the ACE inhibitor is selected from the group
consisting of alacepril, benazepril, captopril, ceronapril, cilazapril, delapril, enalapril,
enalaprilat, fosinopril, imidapril, lisinopril, perindopril, quinapril, ramipril, ramiprilat,

spirapril, temocapril, trandolapril, and mixtures thereof.

7) The composition of claim 5 wherein the ACE inhibitor is selected from the group

consisting of enalapril, ramipril and ramiprilat and mixtures thereof.
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for pheochronocytoma, antiarrhythmcs, antiplatelet agents, anticoagul ants,
-99 anti hypertensives, antilipemc agents, antidiabetics, antiinflamatory
agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct
t hronbi n i nhijbit,ors diuretics,, endothel in.receptor antaqqpy sts, HMG Co-A
reduct ase i nﬁ?bhed’f’@,po’?lh?ﬂ ?%;5‘}“34‘55%‘71? Bl,e c?rg}?ﬁf?sﬁ“ aﬁ?ﬁ%ﬁ?&?%ﬂ/asodi | at ors,
vasopressors, AGE crosslink breakers, AGE formation inhibitors, and

m xt ures ther . 31) The ho f clai . Wwhereipn t car di ovascul ar

G sorder | o 9% Biecambpsfth ShRAtR G Shescin B BT iedgetet Pemdfe BPUECRRRERE! | ur e,
hypertensi on, pul popnary hypertension, ocardi al and cerebral _infarctions,
at her oscl er osi <CandasHENpREPRIEAY Topsartamosaltan, valsariapAnd miksthegodease,

post - angi opl asty restenosis, coronary artery diseases, renal failure,

stabl e, unstable and variant (Prinznmetal) apgi na, cardi ac, edema, renal
i nsuf i ci encyY) Hgsampesitionefsizm %&bgﬁm@wéﬂﬁvasgﬂ%g@}t 1y seleqtef &M e cheni ¢

attacks, cerebrovascular accidents, restenosis, controlling blood pressure
in hypert ensi orgroupsloasistingof £ erogshink breakess, AGExiggnatiparinkibitors spdmixtwes c| e
cell proliferation, pulnonary edema, vascular conplications associated with
the use of neditbertkofdevi ces, wounds associated with the use of nedical
devi ces, pul nonary thronboenbolism cerebral thronboenbolism
t hronbophl ebiti s, thronbocytopenia and bl eedi ng di sorders. 32) The net hod of
cl ai m 30 when) A corhposittoarcemprising nebivoib] exdendy bae otherentive agestel ected from the
group consisting of ACE inhibitors, an ARB's, and m xtures thereof. 33) The
met hod of claim 32 wherein the cardi ovascul ar agent is an ACE inhibitor.
34) The net had) Tie compositiGPofwledindil whicteén thevtiieactiscagdeat is agerdiovasulanagdiB. 35)
The net hod of claim 30 wherein the cardi ovascul ar agent is selected fromthe
group consisting of AGE crosslink breakers, ACE formation inhibitors, and
m xtures theBeHe.composition of claim 12 wherein the cardiovascular agent is selected from the

group consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists,

agents for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,

antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium

channel blockers, CETP inhibitors, COX-2 inhibitors, direct thrombin inhibitors,

diuretics, endothelin receptor antagonists, HMG Co-A reductase inhibitors, inotropic

agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, AGE

formation inhibitors, and mixtures thereof.

14) The composition of claim 12 wherein the cardiovascular agent is selected from the

group consisting of ACE inhibitors and ARB’s.

15) The composition of claim 12 wherein the cardiovascular agent is an ACE inhibitor
selected from the group consisting of alacepril, benazepril, captopril, ceronapril,
cilazapril, delapril, enalapril, enalaprilat, fosinopril, imidapril, lisinopril, perindopril,

quinapril, ramipril, ramiprilat, spirapril, temocapril, and trandolapril.
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- 100 36) The pharmaceutical conposition as set forth in clains 18, wherein
said conposition conprises a pharnmaceutical kit. 37) The conposition of
claim2, wherein the cardiovascul ar agent is a vasodilator. 38) The
conposition of claim 37, wherein the vasodilator iis selected fromthe group
consi sting of 19 QJB%WOG’@OHPEFIP%%,W wEEuBe PAEVATOHE AEEHLR 1 ARRelgeted

hydral azi ne conpound, and m xtures thereof. 39) The conposition of claiml
wherei n at | easfromibe gpup pansistingef candesartangpegseran;, gbesartyr, insaivsiasd 40) The
conposition of claim39 wherein the flavonoid is selected fromthe group
consi sting of (¥jlsatanct echin, (+)-catechin, procyanidin B2, quercetin
dehydrate, taxifolin and resveratrol, and m xtures thereof. 41) The
conposition of claiml| wherein at | east one other active agent is selected
from the gr ol Thocmumsitiog obélaii 2 wheeid she candidvestulad sgens isistlectyd fromdbs and
niacin and related derivatives, and m xtures thereof. 42) The conposition
of claim41l wheg®eup caisistingiof AGErasklinkibreakérs wd AGEformation inhdbiivksenoi d.  43)
The conposition of claim42 wherein the carotenoid is selected fromthe
group consisting of astaxanthin, zeaxanthin , lutein, |ycopene,

bet a- car ot enelg) Aifhanaséuticekconipasitientomptiding hokivelolgdat leh@dnebthed ative 41
wherein the at | east one other active agent is a sulfonylurea. -101 45) The

conposi tion of gt Ahdi4pNhRL&ulcdliyeicsdptdbRtriridf.ea i s sel ected fromthe group
consi sting of acetohexam de, D aBéta, glibenclam de, gliclazide, glipizide,

gl ycl-opyrani de, chlorpropam de, tolazam de, tolbutam de, glinepiride,
tol butam de  19)The pharmaceutical composition of claim 18 wherein at least one of the other active

agents is a cardiovascular agent.

20) The pharmaceutical composition of claim 19 wherein the cardiovascular agent is
selected from the group consisting of ACE inhibitors, ARB’s, adrenergic blockers,
adrenergic agonists, agents for pheochromocytoma, antiarrhythmics, antiplatelet
agents, anticoagulants, antihypertensives, antilipemic agents, antidiabetics,
antiinflammatory agents, calcium channel blockers, CETP inhibitors, COX-2
inhibitors, direct thrombin inhibitors, diuretics, endothelin receptor antagonists, HMG
Co-A reductase inhiﬁitors, inotropic agents, rennin inhibitors, vasodilators,
vasopressors, AGE crosslink breakers, AGE formation inhibitors, and mixtures

thereof.

21) The pharmaceutical composition of claim 19, wherein the cardiovascular agent is
selected from the group consisting of ACE inhibitors, an ARB’s, and mixtures

thereof.

22) The pharmaceutical composition of claim 21, wherein the cardiovascular agent is an

ACE inhibitor.
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and neglitinide anal ogues, and m xtures thereof. 46) The nethod of claim 29
wherein the cardiovascul ar agent is a vasodilator. 47) The nethod of claim
46 wherein the vasodilator is selected fromthe group consisting of

i sosorbide dijaikyrate, isosorbide nonopit.rafe., isosorbide nonitrate and a
ydlr 8l azi ne. CANSBERETERRAH GroposEon REEBr 2 S IR AR RETIar Sararn 47
wherei n the hydral azi ne conpound js se|lected fromthe group,. c¢onsisting of
budr al azi ne, cafiPBtAEAWP cqalﬁﬁwoéaiaf?%,beeﬁap% PP, oRRpBeRLiL3 lperpril

pi | dral azi ne and todral azi ne, or_pharnmaceutically acceptable salts thereof,
and nixtures tfdasiienalaprl, w@pﬁﬁ,ﬁwml,@@amlzéﬂm,aeﬂn@m quigeprdne ot her
active agent is a flavonoid. 50) The nethod of claim49 wherein the
flavonoid is setagdprilgramipritat; $picapilotemocapnid,iteendolaprilcind (mixtuessitherenthi n,
(+)-catechin, procyanidin B2, quercetin dehydrate, taxifolin and
resveratrol, and m xtures thereof. 51) The nethod of claim 28 wherein at

| east one ot 74) Thepliaunacgytioal caneposidibr of daimf 33omherdin thegh Ol nhibitsisselested of

fl avonoi ds, cartenoids, sulfonylureas, and niacin and related derivatives,
and m xtures t hfomalke grow) cosistighuf@nalfiprilepmipril agl fafdiprithtadd enixtorea theteal k
patient in need thereof conprising admnistering to the black patient a
therapeutically safe and effective anmount of -102 nebivolol or a

phar maceut i cas) Yheshaapioabtical Sonpositibe 6fldimB1dviaieih €rThrdiuvasonlah 8gent is an

cardi ovascul ar agent, sufficient to inprove NO rel ease. 53) The nethod of
claim 52 wherei gRBhe at | east one other cardiovascul ar agent is selected
fromthe group consisting of ACE inhibitors, ARB' s, adrenergic bl ockers,
adrenergi c agonists, agents for pheochronocytona, antiarrhythmcs,

anti pl at el et >3geRd SharmaehiicaPaMosifibe of AaThd TBWRIRKSIR izl MTSS is s8Rl BRAMhE agents,
anti di abetics, antiinflamuatory
group consisting of candesartan, eprosartan, irbesartan, losartan, valsartan, and

mixtures thereof,

27) The pharmaceutical composition of claim 19, wherein the cardiovascular agent is
selected from the group consisting of AGE crosslink breakers, AGE formation

inhibitors, and mixtures thereof.

28) A method of treating and/or preventing a cardiovascular disorder comprising
administering to a subject a therapeutically safe and effective amount of nebivolol and

at least one other active agent, sufficient to treat said condition.

29) The method of claim 28 wherein the at least one other active agent is a cardiovascular

agent.

30) The method of claim 29 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents

for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,
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agents, cal cium channel blockers, CETP inhibitors, COX-2 inhibitors, direct
thrombin inhibitors, diuretics, endothelin receptor antagonists, HMG Co-A
reduct ase inhibitors i notropi c agents, rennin inhibitors, vasodilators,

R t hi. bi t
\r/na>s<? 5; g:s? LZr eot” héif)%%ﬁﬂ‘léers]hﬁnﬁ?ﬂnﬁfg%l’ts ?%@%et\lfﬁga of IP%?IK’JIY aoeé"it%fa GH8 ot her
di | t Th f.cl 54 wh
e o o G plog %ﬁr%&fﬁ?ﬁdﬁﬂﬁ@g&?@gg %wgf’fg‘ﬁffﬁ SebpuatRI g

dinitrate, isosorbide nDnonltrate | ne conpound and m xtures
thereof. 56) ThéUiTHEsaeriodeln F%PFPFP‘S@%@P aPH% Ayaducrass IbIeBRBOERIC | s
selected fromthe group  consistin of budral azi ne, cadral azi ne,

di hydr al azi ne, agqets.gpanin inhibiteysdvaspdiators vasopreswraAGE eressinkbreakars AGE ne, or
pharmaceutically acceptable salts thereof, and m xtures thereof. 57) A
met hod of reducfongativoritlabitdry, and sarctinas thdreof. t h car di ovascul ar di sease in a
bl ack patient conprising admnistering to the black patient a
therapeutically effective anount of. (i) nebivolol or a pharnaceutically
sal t t her eof ;31) TheOBetliod of cdetim| 28aveliereim the kyrdiosdsaulandisarderposebattedrfrom the
pharmaceutically acceptable salt thereof; (iii) at |east one of isosorbide
di nitrate and/ ogrousameistigis cobgestive Heait €ilufeBypeitesicappuloidairy hypeRtsid, nor e
conmpounds sel ected fromthe group consisting of a digitalis conpound, a

diuretic conpoug caﬁi’il@ﬁd;bd#éﬂraﬁﬂfaﬁﬂ%é?bﬁélﬁédlbr@éi’d}H@iélfoFélﬁaswetﬁio)&f@sm nhibitor, a
bet a- adr ener gi ¢ bl ocker, a chol esterol reducer, a calcium channel bl ocker

an angi ot ensi N ikdeh 8RN Alsea! AARMNplashebedHBsie VRIS drrAllidABRNER . 58) The

met hod of claimb57 wherein e car cul ar disorde eI ecte fromthe

failure, stable, unstable and variant (Prinzmetal) angina, cardiac edema, renal
insufficiency, nephrotic edema, hepatic edema, stroke, transient ischemic attacks,
cerebrovascular accidents, restenosis, controlling blood pressure in hypertension,
platelet adhesion, platelet aggregation, smooth muscle cell proliferation, pulmonary
edema, vascular complications associated with the use of medical devices, wounds
associated with the use of medical devices, pulmonary thromboembolism, cerebral

thromboembolism, thrombophlebitis, thrombocytopenia and bleeding disorders.

32) The method of claim 30 wherein the wherein the cardiovascular agent is selected from

the group consisting of ACE inhibitors, an ARB’s, and mixtures thereof.
33) The method of claim 32 wherein the cardiovascular agent is an ACE inhibitor.

34) The method of claim 32 wherein the cardiovascular agent is an ARB,
35) The method of claim 30 wherein the cardiovascular agent is selected from the group
consisting of AGE crosslink breakers, AGE formation inhibitors, and mixtures

thereof.
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group consi sting of congestive heart failure, hypertension, pulnonary
hypertensi on, nyocardial and cerebral infarctions, atherosclerosis,

at herogenesi s, thronbosis, ischemc heart disease, -post-angiopl asty

rest enosi s, ary artery.di seases, repal . failure, . stablge, unstable and
Vartant(pri rovERERaciigsich CoripRRa seiE R i uRums 4 WuGh ARty e ot 1 o
edema, hepatic edenp, stroke, transient ischem c attacks, cerebrovascul ar
acci dent s, rest%‘ﬁ’&}?lsgs,aﬂ@ﬁf‘?c@}“ll‘iaﬁb‘t'bl ood pressure in hypertension, platelet
adhesion, platelet aggregation, snmooth nuscle cell proliferation, pul nonary
edema, vascul ar conplications associated with the use of nedical devices,
wounds  assog7aTRScompobitibh 6f dlfifh 2) wheReH 166 bardieVdse@sr aghttlif®Dasolilator.

t hronboenbol i sm cerebral_thronboenbolism thronbophlebitis,

t hronbocyt openi a and bl eedi ng di sorders. 59) The nmethod of claim 58, wherein
the cardi ovasByTRY copdStSesS dfm WD FhéeMthdMsodifdl isHoRcRE Fogtthefrosp @i M 59,
wherei n the hydral azi ne conpound is budral azi ne, cadral azine,

di hydr al azi ne, 4 is is I a7zl t ine or a
pharnaceuticalléﬂg%@%%%g Igbgﬁﬁ?ﬂ%ﬂé#%%??ﬂghg&§#§?t$§§aﬁﬁg%%%j. 61) The

met hod of cl ai rehn:ihe iyolol is admnistered in an anount of
from about 1 2%§%§$Q§§§&€%&§B%Q§R?% ng per day. -104 62) A nethod for
improving NO release in a black patient in need thereof conprising

adm nisterin he Dbl ac ' f [ i.cal effective
anount of (i Bﬁggf% <§ﬁw§9?§5p 2&@%@%@??% Fﬁgkgﬁ??ﬁgﬁ%%%g %%'Hf§ at | east
one hydral azi ne,co und or a pharnmaceutically acceptable salt thereof;
(i) at |east gﬁ@n "isosorbide dinitrate and/ or isosorbide nononitrate;
and (iv) optionally, one or nore conpounds sel ected fromthe group

consi sting of digitalis oynd, a djuretic. conpoun pot assi um an
angi ot ensi n- c48$11\?@? £ Slt’(?ﬁf§ ﬁlénﬁi‘ #WB?IF’& e flavgngid 1 nﬁ&ﬁg?f@fnc&ﬁg@@er . a
chol esterol reducer, a calcjumchapnnel _, . )

consisting of (-)-epictechin, (+)-catechin, procyanidin B2, quercetin dehydrate,

taxifolin and resveratrol, and mixtures thereof.

41) The composition of claim 1 wherein at least one other active agent is selected from
the group consisting of flavonoids, cartenoids, sulfonylureas, and niacin and related

derivatives, and mixtures thereof.
42) The composition of claim 41 wherein at least one other active agent is a carotenoid.

43) The composition of claim 42 wherein the carotenoid is selected from the group
consisting of astaxanthin, zeaxanthin , lutein, lycopene, beta-carotene, and mixtures

thereof,

44) The composition of claim 41 wherein the at least one other active agent is a

sulfonylurea.
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bl ocker, an angiotensin Il receptor antagonist, and an endothelin

ant agoni st. 63) The nethod of claim62, wherein the cardiovascul ar di sorder
is hypertension. 64) The method of claim62, wherein the hydral azi ne
conpound is budral azi ne, ~cadral azi ne, dihydral azi ne, endral azine,

hydr al azi ne, 4% THe eamapositien of elaimdhwhaein dhe sulforsthereanis selaeted fipmphegrowpt abl e
salt thereof, and m xtures thereof. 65) The nethod of claim64, wherein the
hydr al azi ne conpawsisting ef degtdhedamidenBiaBatagglihehtlamiddeglichgide Alipizideod f or

i nprovi ng exercise tolerance or for inproving the quality of life in a

bl ack pati ent i plyclepytamide; eblorprapprides tolayamiiie) tolbataenide) glithepitife tdibutakidpat i ent
a therapeutically effective anmount of: (i) nebivolol or a pharmaceutically
salt thereof; (hidmedlitinfRabhalogiesivdhidkia®s tRre@@Mpound or a pharnmaceutical ly
acceptable salt thereof; (iii) at |east one of isosorbide dinitrate and/or
i sosorbide nononitrate; and (iv) optionally, one or nore conpounds sel ected
from the growys) Thévmktba bfclgim 20 whkiréih ti! daflicvassane Bgbnt & adlakddglhlof CoOnMpound,

pot assi um an angi otensin-converting - 105 enzyne inhibitor, a

bet a- adrenergi ¢ bl ocker, a chol esterol reducer, a calcium channel bl ocker,

an angi ot ensi4y) The meHEM bHElaid ¥ PERRES the vassdilaior BRelSdEE oM tﬁa}@qmunﬁgﬁngm) The
nmet hod of claim 66, wherein the hydral azi ne conpound i s budralazine,

cadral azi ne, di S'zyisl&s%{tﬁ&é Bfitrafe N E5R Ad MnonihaH, ﬁbﬁm&@mw&g%&bé 4 de,

pil dral azine, todralazine or a pharnmaceutically accepta alt thereof,

and m xtures th . 6 }m 67, wherein the hydral azi ne
conpound is hydﬁ%ﬁ%%%eegw}glﬁ%gﬁ‘ﬁg@?gegm%?tA met hod of 1 nproving NO rel ease
in a black patient in need thereof conprising admnistering to the black

patient nebi V&B ﬂle Eth8d Qp QLiPEA \%’}llieirglffi1 He%y&%ﬁ&i% %erlgou%a Iist seie@ted from the group

consisting of budralazine, cadralazine, dihydralazine, endralazine, hydralazine,

pildralazine and todralazine, or pharmaceutically acceptable salts thereof, and

mixtures thereof.
49) The method of claim 28 wherein at least one other active agent is a flavonoid.

50) The method of claim 49 wherein the flavonoid is selected from the group consisting
of (-)-epictechin, (+)-catechin, procyanidin B2, quercetin dehydrate, taxifolin and

resveratrol, and mixtures thereof.

51) The method of claim 28 wherein at least one other active agent is selected from the
group consisting of flavonoids, cartenoids, sulfonylureas, and niacin and related

derivatives, and mixtures thereof.

52) A method of improving NO release in a black patient in need thereof comprising

administering to the black patient a therapeutically safe and effective amount of
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an amount of about 1 ng per day to about 10 ng per day, and at |east one
ot her cardiovascul ar agent. 70) The nethod of claim 69 wherein the

cardi ovascul ar agent is selected fromthe group consisting of isosorbide
dinitrate, isosorbide nononitrate, a hydral azi ne conpound, and m xtures
thereof. 71) A meblvoldl boa phamsacenticallyrecdeptable salt thencefandtat leastohe otherdi ovascul ar
di seases characterized by nitric oxide insufficiency, wherein said nethod
conpri ses adm nicatdiovasghldr@agent, guéfidiento imphove diColeleas; a phar maceutical ly
acceptable salt, in an anount of about 1 ng per day to about 10 ng per day,
and at | east one other cardiovascul ar agent selected fromthe group

consi sting of 58yDeandthatbofdiaimtS2atherein the sidedst o ot omidiovadcelar agentiy delediaizi ne
conpound, and mi xtures thereof. 72) A nethod for inproving exercise

tol erance or f orfrémHe@¢duptohsigtingwdACE inkibitdrs,/ARB’S, ArenbtfcKloglaty, &ditnergic need
t hereof conprising admnistering to the black patient a therapeutically

ef fective anountagghists abBfts @'&)ph&%m&ﬂﬂc?d]o_%ﬁ,%ﬁgﬂﬂgg%&%%iﬁf)l%ie% é/%eﬁt%,l t thereof

in the amount of "about "1 ngy to about er ;- (11) at Teast one

car di ovascul ar : 1@5‘1‘3 E(l#l : q?{ . e quﬁ”.ﬁ cted
fromthe group %ﬁgc}agfll ng’ o h neﬂgﬁ‘%e?’a |ﬂlsI céér)r%%ﬂﬁﬂa a{agftgéra’gg?ﬁc corrpg)bﬁd,

otassi um an angi gt ensi n- conyv i A 1, nhi i r..,.a. het a- enerqgi c
: SRl Rl R R A COX R BiotS A BRPDL

bl ocker, a chol €§t'e
Il receptor antagonist,.and an epndothelin antagoni 3) The, nmet hod of
i m 75 wher o1 AL fiGiP ORI Ho on BEGETB A (oA ke BRfor
consisting of ACE inhibitors, L ARB.s, adrenergic bl ockers, adrenergic
agoni sts, agent sNOtARIC 4RRBISIRIHABEIhIGF R Yasadilatoss, vaSPPFRsors AGH ¢roplink o et
agents, anticoagul ants,

reakers, AGE formation inhibitors, and mixtures thereof,

!

54) The method of claim 53 wherein the at least one other cardiovascular agent is a

vasodilator.

55) The method of claim 54 wherein the vasodilator is selected from the group consisting
of isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound, and mixtures

thereof.

56) The method of claim 55 wherein the hydralazine compound is selected from the group
consisting of budralazine, cadralazine, dihydralazine, endralazine, hydralazine,
pildralazine and todralazine, or pharmaceutically acceptable salts thereof, and

mixtures thereof,

57) A method of reducing mortality associated with cardiovascular disease in a black
patient comprising administering to the black patient a therapeutically effective
amount of:

(i) nebivolol or a pharmaceutically salt thereof
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anti hypertensives, antilipem c agents, antidiabetics, antiinflammatory
agents, calcium channel blockers, CETP inhibitors, COX-2 inhibitors, direct
thronbin inhibitors, diuretics, endothelin receptor antagonists, HMG Co-A

vasopr oasor o, AR aLpi bR hioPf e BRE0L s et P At AR e
I Xt th e (4) A | L L Si i vol ol.,
Ry ochl or of hi aUiK Kahng B FaserIe B B ERBNo: BRI MR 8 agent . - 107

(iv) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin II receptor antagonist, and an endothelin antagonist.

58) The method of claim 57 wherein the cardiovascular disorder is selected from the
group consisting of congestive heart failure, hypertension, pulmonary hypertension,
myocardial and cerebral infarctions, atherosclerosis, atherogenesis, thrombosis,
ischemic heart disease, post-angioplasty restenosis, coronary artery diseases, renal
failure, stable, unstable and variant (Prinzmetal) angina, cardiac edema, renal
insufficiency, nephrotic edema, hepatic edema, stroke, transient ischemic attacks,
cerebrovascular accidents, restenosis, controlling blood pressure in hypertension,
platelet adhesion, platelet aggregation, smooth muscle cell proliferation, pulmonary
edema, vascular complications associated with the use of medical devices, wounds
associated with the use of medical devices, pulmonary thromboembolism, cerebral

thromboembolism, thrombophlebitis, thrombocytopenia and bleeding disorders.
59) The method of claim 58, wherein the cardiovascular disorder is hypertension.

60) The method of claim 59, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine, pildralazine, todralazine or a

pharmaceutically acceptable salt thereof, and mixtures thereof.

61) The method of claim 57 wherein the nebivolol is administered in an amount of from

about 1 mg per day to about 10 mg per day.
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62) A method for improving NO release in a black patient in need thereof comprising
administering to the black patient a safe and therapeutically effective amount of:
(i) nebivolol or a pharmaceutically salt thereof;
(ii) at least one hydralazine compound or a pharmaceutically acceptable salt thereof;
(iii) at least one of isosorbide dinitrate and/or isosorbide mononitrate; and
(iv) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin II receptor antagonist, and an endothelin antagonist.
63) The method of claim 62, wherein the cardiovascular disorder is hypertension.

64) The method of claim 62, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine, pildralazine, todralazine or a

pharmaceutically acceptable salt thereof, and mixtures thereof.

65) The method of claim 64, wherein the hydralazine compound is hydralazine

hydrochloride.

66) A methéd for improving exercise tolerance or for improving the quality of life in a
black patient in need thereof comprising administering to the black patient a
therapeutically effective amount of:

(1) nebivolol or a pharmaceutically salt thereof;,

(ii) at least one hydralazine compound or a pharmaceutically acceptable salt thereof;
(iii) at least one of isosorbide dinitrate and/or isosorbide mononitrate; and

(iv) optionally, one or more compounds selected from the group consisting of a

digitalis compound, a diuretic compound, potassium, an angiotensin-converting
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enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin II receptor antagonist, and an endothelin antagonist.

67) The method of claim 66, wherein the hydralazine compound is budralazine,
cadralazine, dihydralazine, endralazine, hydralazine hydrochloride, pildralazine,

todralazine or a pharmaceutically acceptable salt thereof, and mixtures thereof.

68) The method of claim 67, wherein the hydralazine compound is hydralazine

hydrochloride.

69) A method of improving NO release in a black patient in need thereof comprising
administering to the black patient nebivolol or a pharmaceutically acceptable salt in
an amount of about 1 mg per day to about 10 mg per day, and at least one other

cardiovascular agent.

70) The method of claim 69 wherein the cardiovascular agent is selected from the group
consisting of isosorbide dinitrate, isosorbide mononitrate, a hydralazine compound,

and mixtures thereof.

71) A method for the treatment and/or prevention of cardiovascular diseases characterized
by nitric oxide insufficiency, wherein said method comprises administering to a
patient nebivolol, or a pharmaceutically acceptable salt, in an amount of about 1 mg
per day to about 10 mg per day, and at least one other cardiovascular agent selected
from the group consisting of isosorbide dinitrate, isosorbide mononitrate, a

hydralazine compound, and mixtures thereof.

72) A method for improving exercise tolerance or for improving the quality of life in a
black patient in need thereof comprising administering to the black patient a

therapeutically effective amount of:
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(i) nebivolol or a pharmaceutically salt thereof in the amount of about 1 mg to about
10 mg per day;

(ii) at least one cardiovascular agent; and

(iii) optionally, one or more compounds selected from the group consisting of a
digitalis compound, a diuretic compound, potassium, an angiotensin-converting
enzyme inhibitor, a beta-adrenergic blocker, a cholesterol reducer, a calcium channel

blocker, an angiotensin II receptor antagonist, and an endothelin antagonist.

73) The method of claim 72 wherein the cardiovascular agent is selected from the group
consisting of ACE inhibitors, ARB’s, adrenergic blockers, adrenergic agonists, agents
for pheochromocytoma, antiarrhythmics, antiplatelet agents, anticoagulants,
antihypertensives, antilipemic agents, antidiabetics, antiinflammatory agents, calcium
channel blockers, CETP inhibitoré, COX-2 inhibitors, direct thrombin inhibitors,
diuretics, endothelin receptor antagonists, HIMG Co-A reductase inhibitors, inotropic
agents, rennin inhibitors, vasodilators, vasopressors, AGE crosslink breakers, AGE

formation inhibitors, and mixtures thereof.

74) A composition comprising nebivolol, hydrochlorothiazide and at least one other

additional active agent.
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