Acetyl ated am no acids as Anti-platel et agents,
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particularly vul nerable to ases, and their
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subsequent cardiovascular events such as stroke or MI. Atherosclerosis is the major cause
of vascular events. It can be manifested as coronary disease, cardiovascular disease or

peripheral vascular disease (PVD), and some patients suffer from more than one form of

the multiple diseases stated above.

{0003] It has been shown that fatty deposits found inside the arterial vessels of some
asymptomatic individuals as young as 10 years old méy later become the site of
formation of the atherosclerotic plaques. These plaques are prone to rupture, exposing
thrombogenic substances that undergo a cascade of reactions, leading to the formation of
a thrombus, which can lead to occlusion of a blood vessel, leading potentially to MI or

stroke.



stroke.[0004] A thronmbus is an abnormal cl ot that
devel ops in bl ood vessels. Blood flow past the cl ot
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vessel. The crystals grow larger over time and eventually coalesce to form larger
crystals. In addition, the surrounding fibrous and smooth muscle tissues proliferate to
form additional layers, which grow over time to form larger and larger plaques. The
plaque and the cellular proliferate become so extensive in the arteries that eventually it
leads to blockage of the blood flow in the vessel. Further, such extensive amounts of
plaque are deposited into the arteries, so that eventually the arteries become stiff and
unyielding and they lose their distensibility. In addition, calcium salts often precipitate
with the cholesterol and other lipids, leading to calcification, which causes the arteries to
form rigid tubes. Because of the degenerative areas in their walls, the arteriosclerotic

arteries are easily ruptured. When an atherosclerotic artery ruptures, causing the surface

thereof to become rough, the endothelium becomes damaged and cannot release the



with the chol esterol and other lipids, leading to
calcification, which causes the arteries to formrigid
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slowly therethrough and forms clots, which can lead to the formation of a thrombus or an

embolus.

[0007] To combat the adherence of platelets, and inhibit the clotting action, anti-platelet
drugs have been administered to patients. While there are a number of such drugs, they
can be broadly classified under platelet COX-1 inhibitors, Glycoprotein IIb/IIIa inhibitors

and prostacyclin enhancers.

[0008] These anti-platelets, which include aspirin, Clopidogrel and dipyridamole, are

currently being used to treat MI. Each of these is described below.
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methotrexate and the like).

[0011] Clopidogrel has been shown to be somewhat more effective than aspirin in some
of the clinical trials. Clopidogrel has a more selective mechanism of action, as it inhibits
the binding of the platelet aggregator ADP to its membrane receptors. Unlike aspirin,
Clopidogrel does not inhibit COX enzymes. However, the incidence of GI side effects in
many clinical trials with Clopidogrel showed that it exhibited the same GI toxicity profile
as aspirin. Diarthea and rashes are more common with Clopidogrel than aspirin. Other
side effects include abdominal discomfort, nausea, vomiting, headache, dizziness and

thrombocytopenia (abnormally low levels of platelets in the circulating blood).
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administration. Moreover, its administration to patients with underlying coronary disease

can aggravate chest pain.



[0014] There are a nunber of anti-platelet drugs in
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or pentapeptides or hexapeptides of the hydroxy containing amino acids in which at least
one of the hydroxy groups in the peptide is acetylated or a mixture thereof. The present
invention is also directed to a pharmaceutical and nutritional supplement composition
comprising the acetylated ester of the naturally occurring amino acids and/or dipeptide,
tripeptide, tetrapeptide or pentapeptide or hexapeptide, each having a hydroxy group on
the side chain or pharmaceutically acceptable lsalts in association with a pharmaceutical
and/or nutritional supplement carrier wherein at least one of the hydroxy groups on the

side chain is acetylated.

[0016] The present invention is also directed to a method of reducing aggregation of

platelets in the blood of a mammal which method comprises administering to said
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peptide having an hydroxy group on the side chain thereof or a pharmaceutically and/or

nutritionally acceptable salt thereof, wherein at least one of the hydroxy groups of the
side chain of said amino acid or dipeptide, tripeptide, tetrapeptide, pentapeptide or

hexapeptide is esterified with the acetyl group.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Figure 1 graphically depicts the average clotting time in minutes in a rat against
log of the dose administered thereto.

[0019] Figﬁre 2 depicts graphically the effect of the acetyl ester of tyrosine on human

blood clotting time at different dose levels of the drug, 1000mg, and 350 mg.
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refers to the fact thaf it can be naturally )found. However, although it can be naturally

found, one of ordinary skill in the art may instead synthesize it. Thus, to that extent, the
hydroxy containing naturally occurring amino acid can be synthesized. For exarriple, L-
serine is a naturally occurring amino acid. The L-serine used may be the L-serine which
is isolated from a natural source or it can be synthesized; it makes no difference. The
acetylated amino acid described in the present invention can be derived from either L-

serine made chemically or naturally.

[0023] The term “acetylated hydroxyl containing naturally occurring amino acid” or
synonym thereto refers to a naturally occurring amino acid, as defined herein, having one
or more hydroxy group on the side chain wherein at least one of the hydroxy groups on

the side chain is acetylated.
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naturally occurring am no acid® or synonymthereto
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[0025] A number of new drugs of different therapeutic modality have also been
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synthesized, such as Ticlopidine and the like. But, Ticlopidine can cause life threatening
hematological adverse reactions including neotropenia/agranulocytosis, thrombotic
thrombocytopenic purpura (TTP) and aplastic anemia. Thus, these drugs suffer from
significant side effects, hence limiting their use in the treatment of various vascular

diseases.

[0026] The present inventor has found that acetylated derivatives of naturally occurring
amino acids or peptides of same, e.g., dipeptides, tripeptides, tetrapeptides and
pentapeptides and hexapeptides containing OH groups, wherein at least one of the

hydroxyl groups is acetylated, are surprisingly potent inhibitors of COX enzymes in the
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aci ds having a hydroxy
nutritionally acceptable salts thereof wherein one or more (including all) of the hydroxy

groups are acetylated. Examples of naturally occurring amino acids having a hydroxy
group on the side chain include hydroxyproline, threonine, serine, tyrosine, 3’-
iodotyrosine, 5’-iodotyrosine, 3°5’-di-iodotyrosine, a~-methyl-m-tyrosine, metyrosine, 5-
hydroxylysine, and the like. Carnitine is another example of an amino acid having an OH
group in the side chain. It is preferred that the hydroxy containing amino acids used to
prepare the acetylated amino acids are in the L-configuration at the carbon atom to which
the amino and the carboxy groups are bonded. In addition, it is preferred that the
carnitine is in the L-configuration. The hydroxy containing amino acids used to prepare
the acetylated amino acids may contain other asymmetric carbons, which can exist in

either the D or L configuration at each of the other asymmetric carbons. All such
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group on the side chain include hydroxyproline,
threoni ne, serine, tyrosine, 3 - iodotyrosine,

WG 2007 0808%r osi ne, 3'5'-di-iodotyrosine, PCT/US2006/044011
a-met hyl -mtyrosi ne, netyrosine, 5- hydroxylysine, and
the like. Carnitine is another exanple of an am no

stereo%h@ri‘fé\élhlﬁﬁ% erédons El%n'té?nﬁlafedstb Be valha fhe sbdpd & the present
preferred that the hydroxy ‘containing am no acids used
_invenfiGh.Prepare the acetylated amno acids are in the
-configuration at the carbon atomto which the am no
and the carboxy groups are bonded hi addition, it is
preferred that the carnitine is in the
L- configuration.  The hydroxy contai ning _am no acids
[0027], Thes. i agroptraee With dhepiepqnt srvantign: Rensmbedimens of Sienipsent
ot her asymmetric carbons, which can exist in either
inventidme the lyrdroxyegrmp gu theetsidanclain efig hatufallymecwtringramino acid is
asymmetric carbons. Al suchstereoi sonmers resulting
acetylithé.r &fthe amatoeacidbedntaing aioesithian dae hwilidky rédpeorsthe BRle@hain,
the present invention. [0027] Thus, in accordance with
the prdsbft iBV@RRAcohfMPMtORe phdiRPwWARRASAITBAM ofE of (6 HRERZGN!
i nvention, the hydroxy group on the side chain 0 f a

groupd & er%ide}’céﬁﬁﬁk’ aaétﬂqteamm?,g%h@naiﬁg gﬁgﬁevm}l@&-ofhgd&tzg e

am no acid contalnhs nore one~hydr oXy group-on
side chai,n, .th resent inventi.on contenplates,the .

sroupsrgSeaf PR ik Sttt SR o e it e BB gp iptergine

., the side chajn is acetylated. Thus, depending on_the

acids Wﬁ!@@%&f tﬁeyfaw QXY Ziognhen Hresddn ehapm aterpsciyiaed, opajess than all
the present invention contenplates acetylated am no

of the hydrasy greaipe pn the sideshaimaretagehybated, gwo lgss tiom alhef the Bpdroxy
chain are acetylated, one less than all of the hydroxy

groupsgnothp siderchbiners acbeylated) ¢ic.alletha eedyyd oaineid, onflyvond eSthe hixdoxy
all of the hydroxy

groups on the side chain being acetylated. It is preferred that the amino acid has only one,

two or three hydroxy groups on the side chain, and more preferably one or two hydroxy
groups on the side chain, and most preferably only one hydroxy group on the side chain
so that the preferred products of the present invention include mono -acetylated hydroxy

containing amino acids. Examples of acetylated hydroxy containing amino acids include:

NH
O-Acetyl-L-HydroxyProline

11



groups on the side chain are acetylated, etc. all the
way down to only one of the hydroxy groups on the side
web@insdet ng acetylated. It is preferred that POBEUSI061044011
acid has only one, two or three hydroxy groups on the
side chain, and nore preferably one or two hydroxy
groéps on the side chain, and nost preferably only one
hydnioxy group on the side chain so that the preferred
gMso6dutrs oty t he present invention include nono
-acetyfated hydroxy containing am no aci ds. Exanpl es
of ydr oxy contai ning am no acids include:
OAcetyI L- Hydr oxyPr ol i neO Acet yl - L- Thr eoni ne
O Acet yl Mi- Serine O Acetyl -L-Tyrosi ne O CH,
Q-A Lt kThréannihene s well as nono and di-acetyl ated
h gentisic acid, ’5-O acetyl -L-lysine, O acetyl-L-3",
"-di'i odotyrosi ne, O acetyl-3 -L-iodotyrosine,
- 0-acetyl -5 -i odotyrosi ne, al pha-nethyl -nnD-acetyl
tyrosi ne, O acetyl netyrosine, and the |ike. The.
peeferred ggetylated am no acids are O acetyl
L4{lhydr oxypribl i ne, O acetyl -L-threoni ne,
CHy - él ne, and Cacetyl- L-tyrosine and
O acetyl 4L-ca tiﬁltlne As with the am no acids, the
preferredrpacetyl ated am no acids have the L
LOognatdQn: the asymetric carbon atomthat is
0'%%%3%?!‘? g?yiéboxy and anmi no groups of the
acetylated am no acids, that is, the carbon

&

o

O-Acetyl-L-Tyrosine

CH
Dl /7
I

O-AcetyI-L-Cai‘nitine

as well as mono and di-acetylated homogentisic acid, 5-O-acetyl-L-lysine, O-acetyl-L-3°,

5°-diiodotyrosine, O-acetyl-3 -L-iodotyrosine, O-acetyl-5’-iodotyrosine, alpha-methyl-m-

12



atomto which the side chain is attached. Another
preferred O acetylated amno acid is
w@@cms9ph7 L- Carni ti ne, wherein the carbon at onP€DUSEWEIH4011

the hydroxy side chain is attached in the
L-configuration. [0028] The acetylated am no aci ds may

o-acepd firasine, (beectylaetywsimesandrthe liké.c Theprotanret hestglatedandno
the various stereoisoners resulting therefromare

acids ewrD-ecplybl dydivxypiobingr@aestyl-I AeohingrO-adeylel sbedee 86d O-
it is still preferred that the carbon atomwhich is

acetylRl pir@sing ahd ©-@etyld -&irfitine ARG wHlethe @63l @ERréBded O-
which is attached to the side chain containing the

sccty B8 dflind ?@&%ﬁ%ﬁﬁ%?%ﬁ@ g@\g{ﬁ e B ACedrboP SHI thal i
alpha (OREPERS oA ERAM erti b Rt lined Fipare i, Pl cihe gesbon

and pent apepti des, and hexapeptides derived fromthe

atom {owhich, a?eyﬁ“%‘c"é@?nrlﬁ atjadhgl n dngtiet BrofreaddP-aceiylated astine peid is
of the hydroxy groups on the side chain of the am no

O-acetdild€aimgtineh whprept thd eatben atosn ¢d whieh theliyeisexypside ¢haasisar e
prepared fromthe correspondi ng am no acids, but in an

attachedrbodie feguinfighratiog. present invention only one of the
am no acids used to prepare the peptides is required
to have a hydroxy group, which is acetylated on the
side chain. Thus, the dipeptide, tripeptide,

' t ' | vh |
(00281 P Q0T B AR B AR Y ool Gl RlPa,
thereo i the 0w ey S Apired T ot comgunied By e
whi ch is acetylated. For exanple, the peptide may have
present yyeplionyoN evertiaghess, it ig piglipeefgred that the carbon atom which is alphg to

the amino group and the carboxy group and which is attached to the side chain containing

the acetyl group is in the L configuration as it occurs in the nature.

Peptides with Anti-platelet Activity:

[0029] The present invention further contemplates peptides, e.g., dipeptides tripeptides,
tetrapeptides and pentapeptides, and hexapeptides derived from the naturally occurring
amino acids wherein at least one of the hydroxy groups on the side chain of the amino
acids in the peptide is acetylated. These peptides are prepared from the corresponding
amino acids, but in an embodiment of the present invention only one of the amino acids
used to prepare the peptides is required to have a hydroxy group, which is acetylated on

the side chain. Thus, the dipeptide, tripeptide, tetrapeptide or pentapeptide may only
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the side chain, but only one is acetylated. In other
enbodi nents, all of the hydroxy groups on the side
w@bairsewe acetyl ated, one | ess than all of thRCTIYs2006¢44011

groups on the side chain are acetylated, two | ess than
a of the hydroxy_ groups on the side chain are

have °§L>’e‘?%?l hydecexy gaeup, orbfbe sidsechaiay washis eastbsted. of hyshwhen forming
hydr ox oups on the side chain being acetyl at ed.

the pe}ptoi@&(q monmfghmrmr@m@mmanhqvetaﬂwdmwup amthe sideshains
directed to a mxture of two to six conpounds sel ected

which iy auetylied. gF @ eRamplesihe tpeplid Omal Hakfewy of etiréhydiogy groups on
natural ly occurring am no acids and acetyl ated hydr oxy

the sidé QHahﬁ' Bt Bﬁlyrlﬁ% W #letate§.C H{ 6ﬁ1@193rﬁ’68dﬂﬁerﬁ§ 'aﬁ%f @he hydroxy
pharnaceutical |y acceptable salts of said Corrpounds or

aroups3ytif SO AR af¥ acoBh e SFRRDom AT iy 8505 B e
st RS B EAER  T R

rou Such a m xture, 3, 4, 5, or 6 am no acjds
acetylalesh P@gﬂbﬂ)&quydlometoams@ﬁﬂr%@rowgrgwwb@ side chain being

tetrapepti des, pentapepti des and hexapepti des,
acetylategspect i vel y, descri bed herei nabove. Any of the amino

aci ds having a hydroxy side group or any am no acid

wherein a hydroxy group on the side chainis

acetyl ated can be present in the m xture. Moreover the
[0030] %éhé'th@r GRELITREItAHE %@nﬁﬁ%ﬁioﬁﬁ@@n&%&@ a%ﬁixﬁﬁ:e af Rvé Ebesm

hydr oxy cont ai ni ng am no acid of the sane amno acid
compo&n&tsglrelgaeél S&%Lheg(gl.ﬁ):éog@sﬁﬂg g y%ﬁg%g gn;c%] g%%ztﬂw ccurémg

amino amgs andnz}gzgttylal%ed 1%9(1?0)?/31 contgmmg naturally occurring amino acids or

pharmaceutically acceptable salts of said compounds or a Zwitterion of said compounds,
wherein at least one of the side groups of at least one of the amino acids is acetyﬁzted,
while each of the remaining amino acids have at least one side group containing a
hydroxy group. Such a mixture, of 2, 3, 4, 5, or 6 amino acids corresponds to the
dipeptides, tripeptides, tetrapeptides, pentapeptides and hexapeptides, respectively,

, descriﬁe.d hereinabove. Any of the amino acids having a hydroxy side group or any
amino acid wherein a hydroxy group on the side chain is acetylated can be present in the
mixture. Moreover the mixture can contain the acetylated amino acids and the hydroxy
containing amino acid of the same amino acid, e.g., O-Acetyl Tyrosine and Tyrosine.
The only criteria is that one of the hydroxy groups on the side chain must be acetylated.

Furthermore the acetylated hydroxy containing naturally occurring amino acid is present
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Furthernore the acetyl ated hydroxy cont ai ni ng
naturally occurring amno acid is presentin

w@paorofdoat el et ef fective anmounts, as defi ned hRCEUS2006/644011
nore than one of the am no acid side chai ns IS

. .acetyl ate t hen the total anou ed

im ant 3T oSy omfghes Qﬁf?@e ol Bt e Uit Goid
as defined herein. Alth Carnitine and O Acetyl

side chegs iy aqehdatadphandhp F(é%leamounﬁ of aootylgipd prainoagids H%Present in
O Acetyl Carnitine is the only active ingredient (only

anti-platelet iphdhitey dnpoimis pb defireddiending AtthoughaCaryitine end O-Agetyl
amno acid) in the conposition. [0031] It is preferred

Carnitih& afay be@reyent) it igpietbrfedshat B\ cetyl Camities kgbeonty active
natural ly occurring am no acids. Mreover, it is

ingrediBISbATY RetylASY iR Ebiind thefi BB Hstriel arhH® JRRDH BeS

are a“or am no aci ds, f they have an asymetric
on on the carbon atomto which the side chain is
conmoggégched it isin the L- conflguratlon There may be
ot her asymmetric carbons on the am no acid residues of
the peptides, and the various stereoisoners resulting
therefrom are_contenpl ated by the present invention.
[0031] Hys praferred thatthg amiey 2edd ssiduedin thp peniiderase patprally oscuriag
prepared are the hydroxy containing ani no acids
amino sledc rVibeedvéreitas prefoored. thit@R8ahinbracal desidtdyarf tearbepdidaeare o
the present invention contenplates dipeptides derived

or B ang{ln@ Rib¥Qnd hrtﬁ aveQ/as yx%}rfétrﬁfé Cazﬁa(}rirle Shale 9@59? gf&fi“cd%ﬂﬁh the

no acl ds, ch may er ent

sde chifiar f4to i easé?@ae Heckalogy P PR Rt

di pepti des are derived fromthe baS| € .5-0-acetyl at ed
carbongen the agine acid residues of the peptides, and the various stereoisomers

resulting therefrom are contemplated by the present invention. The preferred amino acids
from which the peptides are prepared are the hydroxy containing amino acids described

hereinabove.

[0032] In a further embodiment, the present invention contemplates dipeptides derived
from two, three, four, fix or six hydroxy containing amino acids, which may be the same,
or different wherein at least one of the hydroxy groups on the side chain is acetylated. It
is preferred that the dipeptides are derived from the basic 5-O-acetylated amino acids,
such as Hydroxyproline, Serine, Threonine and Tyrosine, or from Carnitine. These will
have the same or improved therapeutic and pharmaceutical and nutritional supplemental

properties compared to their individual monomers. It is also preferred that at least two of
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such as Hydroxyproline, Serine, Threonine and
Tyrosine, or from Carnitine. These will have the sane
wa@eoooproaved t herapeuti c and pharnaceuti cal anBCT/US2006/044011

nutritional supplenental properties conpared to their

i ndi VI dual nononmers. It is also preferred that at
and mogeretorabdy B Hereerdee, five besialor gl pfithe hythosy gréupson the side

or six or all of the hydroxy groups on the side chain
chain ayeenceiyybatad. dn dabt, from badtoxyprotine, vy Xirgorohé, ProsisekhdIe,

t hreonine, tyrosine and carnitine the foll ow ng 20

carnititie tHeefol oting@ohli ffatehOdtinfih£&idQ Bfd Msﬁbleggélﬁg fofPiMe bfng end
am no end of the dipeptide to the carboxy end, wherein

of the @iﬂepﬁ’(ﬁe fohtBe aﬂﬁg‘ ééi?e?’ blefit QP ARL ﬁiﬂegﬁ(%éllﬁ@gﬁ rbt%fogxg%ret 0

di - acetyl EIT respect

under '?)%ld"i“a% ateggf ff}e rﬁ%)ec%%eg%% roxy ol nFature héer—

reoni ne,

- i -0-Acetyl -Ser.-Thr
Se““ec%%:@éé‘gf’% e 2’31! ﬂliﬂeen%&aﬁcmrmwd Tyr = Tyrosine):
-0 Acety hK Ser, -O Acetyl - Thr - Thr,
Di-O- %ethS%St:rydL@ Cet)ﬂrserdﬁhrdl;ﬁ@ﬁ@pt}d Wpr-Setydj-O-Acetyl-Ser-Hyp,

di - O Acetyl - Thr-Hyp, di-O Acetyl-Hyr-Thr,
di-O-AdietyDHypeley) diFQrAdotyl- Tl@h-Tlﬁr &ﬁet-A(d:et}]IyrhrFE’}ﬁ, di-O-Acetyl-Tyr-Thr,
di - O Acetyl - Hyr- Tyr, Oacetyl Hyp- Hyp,

di-O-AdetyDTAEBlyy| diSOLACE ,H -ThY, - -
tygTAcety)%i ICar -ng? Tt 0 ﬁiégti-idefy_f-y[ryr 8% »di-O-Acetyl-Tyr-Hyp,

dl-o-A%sg&w:fgf@gﬁacg@;pﬁggypg A e T g
di-0-ALER1 CHES ! SR AGH e  ios AetpbrTib afd RisOcApeltkger

T group of one am no aC| d and the am no group of a
Yr- second amino acid. For exanple, for Serine- Threonine
di acetyl ated di peptide, L-Serine can be covalently

bonded via its COOH group

[0033] Thus the total dipeptide combination of the amino acid residues from Ser, Hyp,
Thr, Car and Tyr are 20. In the above, the dipeptides are formed from the carboxy group
of one amino acid and the amino group of a second amino acid. For example, for Serine-
Threonine diacetylated dipeptide, L-Serine can be covalently bonded via its COOH group
with the NH; group of the Threonine to form the (C=0)-NH amide bond. In another
example, the NH; group of the L-Serine can be bonded to the COOH group of the L-

Threonine to form NH-(C=0) amide bond.

[0034] Each of the above di-acetylated dipeptides is readily transformed in the body by a

vast number of GI, liver and blood proteolytic enzymes to generate monomeric acetylated
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with the NH2 group of the Threonine to formthe
(C=O0 -NH am de bond. In another exanple, the NH group
w@Roowilosoo? Seri ne can be bonded to the COOH gr oRT/O820061@44011
LThreonine to form NH (C=0) am de bond. [0034] Each of
the above di-acetyl ated di peptides is readily
amino ktidnSFer é@ehple) DitReRedvd SyryRSHARE ax%ttgtaﬁfly% iffvivd to\6fm 2
r

and bl ood proteolytic enzyires to genérate nonomeric

molec | hj NI, | af, &l
S A e A oA Bup P AR B blooa
nol ecul es of Acetyl-L-Serine, which would exert its

anti-platelet activity in the blood. [0035] The acetyl
ter of a naturally occurring amno acid or )
[0035] &i’ﬁé‘ﬁﬁyg ‘é?tervﬁ}té'rr@iﬁﬁaﬁi’ ofQudRg RIOFCIE Predipgitidexyhereinent least
roups of the amno acid residue is acetyl ated, or
oneofaw

e sidecgolys efttbe pinitlyl avid sstdsie o acetytilited, wr
conbi nation thereof are nost preferred. [0036] Thus

pharmachwticily acedpydbid exts dif pRtldriod @6mShavion aResE avé inbstiRbfeaely
be active intact, they will also generate
correspondi ng active netabolites, which are nononelic
acetylated am no acids, which are also efficacious.

0036] TAOSHHe drQket 1RO a#}&% AP ivei
[ ! 0-Dr ac etlyl ??- r‘ielge tﬁ%f_ ycf? %gc? P’g%}grn 8f |°rr111§ bteoalCtlve intact, they
. I ytic enzynes, .found.in either the G, liver or
wil als ARl SRR o Bieipep i e ororheric acetytated
. Oggce%%- L- Thregni ne are forned. The reaction is
amino aguls; which argalsg efiifagiong G 0B aefcyl | - hreortyXi - vy
oypr ol i[0038] As another exanpl e,
O Acetyl -L-Serine and O Acetyl -L-Tyrosine are rel eased
in
[0037] For example, by subjecting O, O-Diacetyl-L-Threonyl-L-hydrodroxyproline to
proteolytic enzymes found in either the GI, liver or blood, O-Acetyl-L-HydroxyProline
and O-Acetyl-L-Threonine are formed. The reaction is depicted as follows:

o)

A

Q

O

.CHa)J\O‘ A

O—Acetyl—L—HydroxyProline
+
o)

N

Ly 9]

. » NHa
& O-Acetyl-L-Threonine

(&3
9,0-Diacetyl L-Threonyl-
I-hyroxyproline

Proteclytic Enzymes

GIL, hiver, Bleood eto.

o
u
’ “OH
=
Y
o~
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the manmal i an system by subjecting O
O-Di acetyl -L-Tyrosyl -L-Serine to proteolytic enzynes

WO owrigsdon7 ei t her the G, liver and bl ood. The PERUS10061044011
is depicted as follows: O Acetyl-L-Serine O, O Bi acetyi

I, - X 0'S [ - 1. -.Se i ri
100381 A5 P56 e BY EIR priRr Al oS Rg gD el YPsie e RieR in
acids as well as the diacetyled am no acids as vveII as
the mammalign pystera by sehietingO.d9- th@txﬂrlegmylu heROE hproteslytist
exhi bit the adverse side effects of the
enzyméiSaibmcither thb €H, hesrand bhode ThE 6é:¢09n Mbiepivtat as folhews:
tripeptides, tetrapeptides, pentapeptides and
hexapeptidegs will not only be active intagt, but_ will
al sg.geperalle active netabolities, which fare Sma I
pef ini t% and/ or one nononeric acei +Ja0
i~ whipigh are al so efficacious. Mreover, n ne of
t hese pegduct s Pextrobytict freyvaever se si dg gf f
NSAI DS. [ pe#1] ciheivaiy enicod dcart het co t&ﬁ%t%?@ﬁ%
pol ypept {des derived fromthe basic 5 CacetyHat ed
am no acigs, such as Hydroxyproline, Serine,
Thr eonéa€, Carnitine and Tyrosine will have the sai
or inproved therapeutic and pharmaceutjcal faryg
nutritional supplenental property c <?
o, o-Diiprtity} duRyrosphomeesireHowever,, the nunb ofa aci.ds
in any such pol ypeptide can contain frSnfoe® T'-e'gl‘ﬂl?ég?
with at [east one amno acid in that 2-6 nmenber
pol ypepti de shall have an acetyl ated group. In case of
sinple dipeptides, all of the dipeptides are

[0039] Pﬁﬁflé?'ﬁl%pé, ¥hddD Ptﬂ)hgfnem; h@&ﬁ%ﬁ@d%}rﬁ{i{o Aiad gkexivéll as the diacetyled

CHg

amino acids as well as the other embodiments of the present invention, do not exhibit the

adverse side effects of the NSAIDs, described hereinabove.

[0040] Moreover, the tripeptides, tetrapeptides, pentapeptides and hexapeptides will not
only be active intact, but will also generate active metabolities, which are small peptides
units and/or one monomeric acetylated amino acids, which are also efficacious.

Moreover, none of these products exhibit the adverse side effects of the NSAIDS.

[0041] The inventor further contemplates that polypeptides derived from the basic 5 O-
acetylated amino acids, such as Hydroxyproline, Serine, Threonine, Carnitine and
Tyrosine will have the same or improved therapeutic and pharmaceutical and nutritional

supplemental property compared to their individual monomers. However, the number of
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respective OH positions on the side chains of each of

the am no acid residues in the dipeptide. [0042]
WOoRMENE9047 t he present invention is not |imtedP@DUS2006/044011

di pepti des as descri bed above. The nunber of am no

. aci.ds can vary. fr 2 to 6 peptides attached vja.CO NH
amino 0 e PRI Cih AR AT Lioe At iR al e one
. menber am no acids_shall contain at |east one
amino agid in that 2@ MeEbePPlMeRidd shal daveeuscetylgted ewoypr imepse of
amno acid (such as O Acetyl- Serine,
simple @iptptitias, alllof theniipuptid G- abe preférably ananoyorl disicetglated ab ety |
Tyrosi ne, O Acetyl Carnitine or O Acetyl
respectbiedDIEDpEItiBhS 6 ttRRetdhaink bk 8dchaTdhd HBinb ORI rBtidgesantHRO
acids on the peptide are hydroxy containing naturally
dipepti@&Curring amno acids. The present invention also
contenplates that there could be nore than one
acetylated amno acid in the 2-6 pol ypepti de nol ecul es
or in the mxture of the amno acids. The foll ow ng

r
e typical ex les of th ol ypeptide which _ are
(00421 sFvavPhinis brgeni et s aot e (s hgnttdg B4 geaonigad above.
O-Acetyl Ser-Ser-O Acetyl Car [0043] The present
The numgreefduaino 4rigs cebyare Mignh? &6 peptides aladhed sieCONHbped
acetyl ated hydroxy contai ning am no acids as descri bed
betweeh eadhi ofahewminoeavitlspand the 2 e embemnamiao pejds ishkdkcontain at least
hydr oxy containing amno acids in which at |east one

one aceg;flatbﬂ Byt @y itaBiiRSurally bbirshE fmplotcARTQhM & @A ceis-
e

fined herein or a conbination of one or nore
Serine, R Qe YA G L At . AL TERMIER 0N R’
Carnitine or O-Acetyl HydroxyProline and the like) and the remaining amino acids on the
peptide are hydroxy containing naturally occurring amino acids. The present invention
also contemplates that there could be more than one acetylated amino acid in the 2-6
polypeptide molecules or in the mixture of the amino acids. The following are typical
examples of the polypeptide which are non-limiting:
O-Acetyl Ser-Thr -O-Acetyl-Hyp-Tyr

O-Acetyl Ser-Ser-O-Acetyl Car

[0043] The present invention also contemplates mixtures of one or more acetylated
hydroxy containing amino acids as described hereinabove, and/or, or one or more
peptides of hydroxy containing amino acids in which at least one of the hydroxy groups

on the side are acetylated, as defined herein or a combination of one or more acetylated
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tetrapepti de, pentapeptides or hexapeptides) in which
at | east one of the hydroxy groups on the side chain
WO 200a0840yT ated in which at | east one of the hyRPRDKS2006/044011
side chain of the dipeptide is acetylated. [0044] The
present invention also contenpl ates pharnmaceutically
hydroxyirgnigining embwacids and/oe paaey woisiepdest(eigh diropHde typaptide
hydr oxy contai ni ng ami no aci ds and peptides. These
tetrapepindd, patapeptides orhrect aprptides) smivhichtah daastodne of $peddridadayygroups
since the acetylated am no acids of the present
on the bidy elin acestapd id whick arleadt o€ ofihd hgthay sitdarchainiof¢he
cont ai ni ng peptides, contain an acid (carboxyl) and
dipeptiR@fd deefypidd10) functionalities. Carnitine is a
zwitterion, containing a positively changed amoni um
group and a negatively charge COO group. It, however,
can formsalts just like the other am no acids

scri bed herei nbel ow, 045], Pharnmaceuti cal | y.an
100441 T BhosPE P on AR OHisriSen e AT g T iptiatly
addition salts which are inorganic or organic acids
acceptablegsaltp pf ther(g-acetylateddmrenygentaryag emiwrcls and peptides. These
bi sul fate, perchloride, phosphate, acetate,
includet acidi¢ amnd omsietadis ¢heréady evataallypsiog tha ateylagdwoonaaeds of the
| actate, oxalate, malate, maleate, tartrate, citrate,

presentlifVentioh @xcepit fitavaRtitne udraakidtcamitiid dhanesidl pBtiks contain an
salicylate and the like. Suitable basic salts are

. i o I a i . i Q . .
i AT GRS A v

posi @ AT IR R RS LY s BRSH B A v
SR CEN G OMEN Lt T AL

[0045] Pharmaceutically and nutritionally acceptable salts include the acid addition salts
which are inorganic or organic acids, e.g. nitrate, hydrochloride, hydrobromide, sulfate,
bisulfate, perchloride, phosphate, acetate, trifluoroacetate, formate, propionate, gluconate,
lactate, oxalate, malate, maleate, tartrate, citrate, benzoate, cinnamate, fumarate,
methanesulphonate, salicylate and the like. Suitable basic salts are formed from
inorganic or organic bases which form non-toxic salts and include, e.g. alkali or alkaline-
earth metals, especially sodium, potaésium, calcium, magnesium, aluminum, zinc and

ammonium salts.

20



invention may be readily prepared by m xi ng together
sol utions of an acetyl ated hydroxy contai ning
woaioansdoy occurring amino acid and the desir ePCRHUSZ0©044011

base, as appropri ate Alternatively, the acid salt may

repar e der, th ction ndjtions of the
[0046E§M SheatBRl e isnatly accenipble s/t of  RemaRiTHLAkS present
ide to the ac:ld additive salt before the
mvent}jﬁpe\g'sz,

Y Bt readily peeppsed ky minmedegathersplusioas pyintaselylateddaydroxy
solution and be collected by filtration or be
contaipiag avavally enpumingoring add aod thehdesived s@dbr baSa) dsappmyriate.
al so be prepared by ion exchange, such as by
Alternatively,ithe adid 8glt mag bt pidparedeinder 16 FRRHES calditidie op RS eNt
invention with an appropriate ion exchange resin. lon

acetyl®6818R98n TR Yy 3bBR: tHe 115(%&% BY géé\ldg E(F %h%\%}: {dhafdgﬁfvg glgl(tj

the acetylated am aci d, suc

t I pt ab t
ot ST BRI, SRR TR o
Kk t h : 047] Th ds of th t
by eSO PRERELRY rapER Objredoerb oy Yo PR bY
or are connerC|aIIy avai | abl e. For exanpl e

ion exhange syeh asdni emmilthadting axedution of pygonsiouad af the present invention

commercial |y availabl e. However, if not purchased, the

with amaapgr ypriate hnanichanga césits Joh ekblmme emgilso bamsed to0dbn@E® one
prepared by acetylating with acetic acid the naturally

salt foracefthe bo@ylefd aftih@hci@nich 842 S48 1th ladlacdrdr 'BQseQEétq§ not
and/ or peptides having a hydroxy group on the sid

pharma‘é@ﬁ’thcf&ll? REGIDABA dnbes feﬁtf if&ﬁ%t fé ﬁiletfh%g]&rg %@neq}al?}?x‘%ﬁ

derivatives. For exanple rosine-rs
known Y te8@cting tyrosine wth acetyl choI oride in the

[0047] The compounds of the present invention can be prepared by art-recognized
techniques or are commercially available. For example O-Acetyl-Serine and O-Acetyl-
Tyrosine are commercially available. However, if not purchased, the acetylated amino
acids of the present invention are prepared by acetylating with acetic acid the naturally
occurring essential and non-essential amino acids and/or peptides having a hydroxy
group on the side chain under conditions effective to form the O-acetyl derivatives. For
example O-Acetyl-Tyrosine is prepared by reacting tyrosine with acetyl choloride in the
presence of trifluoroacetic acid. Examples of the preparation of O-Ace’;yl amino acids
are described in 1) Specific O-Acylation of Hydroxylamino Acids in the Presence of

Free Amino Acids, Previero, A., Barry, L.-G., Coletti-Previero, M.-A., Biochimica et
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presence of trifluoroacetic acid. Exanples of the
preparation of O Acetyl am no acids are described in
waooFoswiti ¢ O Acyl ati on of Hydroxyl am no Aci dBCT/HS100€044011
Presence of Free Am no Acids, Previero, A, Barry,
., ,L.-G,, tti-Previero, M-A , Biochimca
Biophgiieg éﬁ%ycg#@agﬁﬁ Dages b1 3; 29 Syymthesisef s ygsyltgrosglfyrosine and
nthesis of Tryosyltyrosyltyrosine and
Tﬁos%ﬁeébﬂtwwywmswr BarjieN.rdo . nkossBR. Kol dbdrnallaf the AmEdas,
WF., Journal of the Anerican Chem cal Society, 1944,
ChemB8| S@%5dly, IB84, &), 9ThO5678)eThé Batitations of Wi MGl Reactions by
Reactions by Methods of Non-Aqueous Titrinetry,
MethoTa o8 Mon- Afueodl ©TNHINL P QM T } 0) 29 iolooi
Cheni st r‘éyyh,I Poas Taa” %%1?%%;’ qgﬁléﬂ% %‘%"2‘8””‘&@5@’,‘”%’?‘”

R A e S R R
rrussfip R SRl of PR en SSienddc MR 758 il hvans

1 fiﬂéﬁt sol vent. or m xtures of inert solvents, that is,
all ol wingh arq 1peQyppidyed; by Tetgrencen Biis preertad that thelraactienstape eandueted
i .reaction conditions. Exanples of such solvents include
in an fpqriyel went o ghxtages of inert setvieats, thats, thdisolvemtés) ic(ate) nof-aeative

nmet hyl ene chloride and the like. It is also preferred
under adetpilatidnerenctmmtdonditivss. CBasiésast sath edli @t inéRide ethers, such as
tenperatures, e.g., ranging fromthe roomtenperature

ety it (KELE o 0] itoR iyl GRS RAAGRY hllE. 1PRGILO
can be effected with the am no aci Inits
i i.QnC, . i 0, . f [ 0048] .Th
preforr&iil o 84lfon 06dRdREieh B A ide lemrilles S8R Trom. e
nd hexapeptjdes..are prepared, b tide synt heses
room tHBCrAEE Yy th BRiting polit oF fhe Splyeits Eileeqetionisan be sficaterd
.. ,Side chain are acetylated, a peptide containing the
with thg apripg goid snitsrwitisgorisiters ewindts selifore

[0048] The dipeptides, tripeptides, tetrapeptides, pentapeptides and hexapeptides are
prepared by peptide syntheses known in the art. If all of the hydroxy groups on the side
chain are acetylated, a peptide containing the hydroxy containing amino acids can be
prepared followed by acetylation thereof under acetylating conditions known in the art.
If not all of the hydroxy groups in the peptide are acetylated, it is preferred that the
acetylated hydroxy containing naturally occurring amino acids be prei)ared first and then
the products thereof are coupled with the amino acids or peptides in which the hydroxy
groups are not acetylated under peptide forming conditions known in the art, . g., by

solution chemistry or solid phase peptide synthesis.
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prepared foll owed by acetyl ation thereof under
acetylating conditions known in the art. If not all of
WO b@7loy@ibxy groups in the peptide are acetyl aP@rpS1006/044011

is preferred that the acetyl ated hydroxy contai ni ng
natural ly occurring am no acids be prepared first and
then the products thereof are coupled with the am no
acids or peptides in which the hydroxy groups are not

[00493 d £subistituents on diey nataplly decuiingramimoceidd ok peptriek eaxhwhaving a
the art, e.g., by solution chem stry or solid phase

hydromg préovgeorstho kide shain [280HBhsdl Tessrdbativietud@éiitBe RActidiconditions,
natural ly occurring am no acids or peptides each

then tH&y¢isiBstR R EaR ’&ié_n&%l%?b@ﬁro&%geﬂtﬂﬁir@gﬁbtggtﬁ{ﬁ%rf)%ssknown in

t hensel ves reactive under t reacti
. A th | t ted .
o e AR DB UL SO LA S BB i e
k henj cal techni . A i et f tecti
art may bs CRPIR Vit AR SHED FR{FCHBE Bioubd sdche Teid the Dok

.. SuUch protecting groups can be found in the book
entitledn Proteetive Grogpein PrganicSynthesis h borlgBhiwegnichasViey and, -
T.W Geene, John Wley and Sons, NY, NY 1981, the
Sons, SO NN 1198 bfthevintdntsoewhick arquiacaperitddybyrrefeserenc As oAs skilled
one skilled in the art is well aware, the protecting

in the gftauwell avhred te, préteetiny @68k, MMankyN e PRiced A the REFHNY | NY
amino acids with a hydroxy side chain or the peptide

ocour iR iR it PRI B Ll 8L A8 EARI bl I 15RRa drfps on

. yl.ati . ti th t hods d i bed.in, th

R i S A e e S G
in the art. [0050]. The acetyl ated naturall

K
acetylgjia feReiieg birihn Brefhoda dosrbed e abycmentioned hpal e fircene

utilizing techniques known in the art.

[0050] The acetylated naturally occurring amino acids aﬂd peptides of the present
invention may be further purified by techniques known by one of ordinary skill in the art,
such as by chromatography, e.g., HPLC, column chromatography, preparative thin layer
chromatography, gas chromatography, and the like; crystallization techniques and the
like. It is preferred that the acetylated naturally occurring amino acids and dipeptides
utilized in the pharmaceutical composition and in the nutritional composition, and in the
methods of the present invention are enantiomerically pure, i.e., is substantially free of
the corresponding D isomer at the carbon atom which is alpha to the amino group and the

carboxy group of the amino acid, except for carnitine wherein enantiomerically pure
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invention may be further purified by techniques known
by one of ordinary skill in the art, such as by
W@ brooistoayr aphy, e.g., HPLC, columm chr omat ogr BEnys$2006/044011
preparative thin | ayer chromatography, gas
chromat ogr aphy, .and the |ike; crystallization
refers jodbp Argiyiated sAAtngCompRENds Which 15,7ubstantially freeof thee
acetylated naturally occurring am no aci ds and
correspiindaig IP dsssnays #tl the eatbomatometopritaelmiscadiactied die anstip o8tk i on
and in the nutritional conposition, and in the nethods
Preferably, ttheaqet ¥ sied bminwvaeidsi oo peptides e dh presert incertion dontam less
i.e., is substantially free of the corresponding D

than alouPBBY, Blisotlte afhk BRReRERIBNAN c&Boh StotdsiAa nidke bRtFerabllyNEss
group and the carboxy group of the am no acid, except
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the ace carni ne conpoun

subst jally free of .the correspondi ng D isoners,.at
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Preferably, the acetylated am no acids or peptides of
preferapljplepy thge about A0 ¥ ivmnes ghthgiaforementianed sakpp gtontsrgydmost

i soner at the aforenentioned carbon atons and nore
preferaptyelesy thah ybdue $% Phsmnerlabtie af@¥mpniicedeartan atdres. In addition,

af orenenti oned carbon atons, and even nore preferably

the acetydsted b &dsindAk Yeides oMte fmtsehh@vadtivnene Mibsemntally pure,
carbon atons, and especially nore preferably |ess than

ie., sulgsﬁzgﬂfall} @ Br irﬁ?l[afglfe)s/:,ai:hglggﬁtg&lﬁ@ E&%E&ﬂ(%%ﬁ iSh&19 9t @Lons

nmost pr efe han abo t 5 D i soner at the
s 8 ST BB RO OTF 1yt BB e Wiy i
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i somers at the asi/m“ret ric carbons referred to

pure andapeiermaeisvably # least aboyh pAGrmasm and\evea mese praferehly) af least about
'S

75% pure and especially more preferably at least about 90% pure and even more

especially preferably at least about 95% pure and especially most preferably at least

about 98% pure.

[0051] The acetylated hydroxy containing amino acids and peptides and/or mixtures
thereof of the present invention are useful for reducing platelet aggregation. The
acetylated naturally occurring amino acids and peptides of the present invention are

present in these compositions in platelet inhibiting effective amounts as defined herein.
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preferred that the acetylated naturally occurring
am no acid or peptide is at |east 50% pure and nore
woe@Tesalbt y at | east about 60% pure and even nRCEUS2006/044011
preferably at |east about 75% pure and especially nore
referably at |east about 90% pure and even nore
IOOSZE dp ég‘illamlayh?ﬁ@bé@ta%hydraicy Ferfaininggino acids g reptides as
especially nost preferably at | east about 98% pure.
defingdgssain, mhpbeapressit in the phyanaweyticd andiomiutgtiernd canpasititn with
and peptides and/or m xtures thereof of the present
-other bevtglated hiydike custeiniig dadirall  dbdtinfige fhido@kRlk or peptides or with
aggregation. The acetylated naturally occurring am no

other 8GIvEIragbrRERE ndeRioakl sﬁlpﬂeﬂfeﬁ{%? i otia& étjticﬁflﬁlnﬂ{p’glements or

present in these conpos ons 1n plate Iting

' S - defined herein. [ 005 In,. ’
arogs e iEical  ARBHE B SRic Cln el e ioge s peferred
acids and tides as defined hereip, may be present
that ot Rl SapRTersgnt s Pl A L Dl B
. Wi th other acetylated hydroxy containing naturally
includg aspiripj plepidagteb dipyrigydanolgepiclapedingand the likot Harseeantd drug
drugs or other nutritional supplenments. If other
or a nufuitiohalisopbmentperpecielty sn anti-gratedet dmg ippreseanin tha t he
phar maceutical and or nutritional conpositions, it is

pharmpe@itieslr @ghpoition 108 pRéfefed eiay 8%/ MblhF fatib @R #He 154PHF BEENT S
possess anti-platelet activity. Exanples include

acetylet%tﬁgh éih‘%ze(y ‘€+r?£’igﬂ%%ﬁho aghwmé&g@emn%mé 'nCAggg%bﬁaé*@f #ed

econd rug or-a nutrition

prsent WRRLPR g SS5S Pk BB E ngldtly ohfhor
referred.that the nolar ratio of thectotal of the
plateld) dehe pravliiongliipRlpmesh rangss Aoy 14 iodl (Spng more preferably

%r esent invention or peptide of the
from about 1:1 to about 100:1. Preferably, the ratio of the acetylated hydroxy containing

amino acid or dipeptide of the present invention to any additional drug, or nutritional

supplement is greater than 1:1.

[0053] Another embodiment of the present invention is a pharmaceutical composition
comprising an anti-platelet inhibiting effective amount of acetylated hydroxy containing
naturally occurring amino acids or peptides of the present invention in association with a
pharmaceutically acceptable carrier therefor. The pharmaceutical composition may
contain one such acetylated amino acid and/or peptide as defined herein, or a mixture of
more than one such acetylated hydroxy containing naturally occurring amino acids or

peptide. Although in one embodiment, the pharmaceutical composition may contain O-
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present invention to the second drug or nutritional

suppl enent, including another anti platelet drug or
waoedoriosdoanal suppl ement, ranges from about 10 BCT/OSH06044011

and nore preferably fromabout 1:1 to about 100: 1.

ferably, rajio of the acetyl ated,  hydroxy
Acetylefs CRrmimgy W%% 7 Breggnt as Henlyamer ackkorgp gabhination

i nvention to any additional drug, or nutritional

with otbemgsictsitased hydroyylsanteiningwatureily ocfur0sg pmmecictdeer peptide
enbodi nent of the present invention is a

compripéthoiaarultic plefardnig it is aot themaly &iineg irgfedidnit presemttioe ikt is
inhibiting effective amount of acetylated hydroxy

presen®9ith Bt} Syl hpdroYy 6iHhig by BeckeftlPartino AR bfes
he pr esent invention i n association wth

peptlde% hﬁl TRGT mrﬁ)a%(lllcys 02%%@@4& %ee%l;é"s'lérﬁ Hﬁla{eﬁ? ﬁrﬁlfﬂﬂ{l% %ﬂgctlve

phar naceu
m.no d_and/ or tide as def
amounﬁeﬁaﬁw%%ﬁmiboﬁ#&? PhE o s Lo IR O at e
ydroxy containing naturally occurring am no acids or
Acetylfifé‘b%létm%though in one enbodi nent, the
pharmaceuti cal conposition may contain QAcetyl ated
Carnitine, which may be present as the only am no acid
or in conbination with other acetyl ated hydroxyl
[0054] damtisr kimbgdinddnt o Bihe presemtunvéntigndna natridional comppsitidn de
conprised of same. It is preferred that it is not the

compﬁﬁﬁ%)i mEitionslly BFE@Re aRloult SSR8 helafell ahlind il Bﬁﬁﬁﬁﬁe of the
ot her acetyl ated hydroxy containing naturally

present 0N B0 RL GRS A REAN) A6 RIS A crB e
nutitofl s ipgggﬁ%”é@gmgg@qa&g}y Sx PRIk e =

Carnitine.
described herein or a combination thereof and/or a hydroxy containing naturally

occurring amino acid or peptide. In one embodiment, the nutritional composition may
contain or O-Acetylated Carnitine, especially if it is not the only active ingredient present
or if it is present with other acetylated hydroxy containing naturally occurring amino
acids or peptides and the other amino acids or peptides are present in platelet inhibiting
effective amounts. In another embodiment the nutritional composition excludes O-

Acetyl Carnitine.
[0055] The compounds of the present invention are prepared into pharmaceutical and or

nutritional corhpositions by techniques known to one of ordinary skill in the art. The

compounds of the present invention are administered to patients, e.g., mammals, in
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[ 0054] Anot her enbodi nent of the present invention is
a nutritional conposition conprising a nutritionally
wetdogosioyr anount of the acetyl ated am no aci dP@F/US2006/044011
pepti de of the present invention in association with a
nutritional |y acceptable carrier therefor. The
therapautie ot prophylaetimefestive amovnty, icarin ainquain effedtiveyo inhéhit platelet
am no acid and/or peptide as described herein or a
aggregatiu. ritei compbhedsaxfithapdsent itvehtich ae preferablyi adimigistered to
natural ly occurring am no acid or peptide, hi one
mammBAe &6l hBits ratnggxgrﬁﬂrﬁ otooonad 1mg&gtdf&ranm1aﬁ%aﬁ i gt
O Acet yl at ed rnitine, especially if it is not the
only active ingredient present or if it is present
wi th other acetylated hydroxy containing naturally

urrd 1np acids.or. peptides. and t ot her, am no
to0sof fefelehgiehs I PRulSat B iaBfine M sRae1dfe Riri¥ified ini
., effective amoynts. I n anather enbodi nent the
acids gr;pentide Sfbieh WHhpsospissHa sanddemaxyrdgpendiemop he form of
_[0055] The conpounds of the present invention are
admirpsteatign add thepartidwdareeswavnd ehosem dnd furthermpre, Hmady vary
conpositions by techni ques known to one of ordinary
dependidig dponvatitnes athér. fadtoes, mohidingisls nof limhed foy, éeatient under
invention are admnistered to patients, e.g., manmals,

treatnieﬁi,'ﬁl@é’e@gé@}fttﬁecl%é@fenﬁ’ FHRARYERG O ¢heEdoh8Rioh bRinTRMRH Sind theflike.

in amounts effective to inhibit platel et aggregation.

Ho wifl EnERIP QI iffinke MeaPh iR Bl LNCRLER P BOBAE L EA Ry
t0,.1000Q. ny/ of l.ian bod i ght...[0056

st s S8 ol FRF el i s Bentich P Bt oresatg e

. of the acetylated am no acids or peptide which wll be

inventiRysandsigpreags) the dassge by smal} inciemenie paitldheeptipen offset unsepthe

f
circun?stances is reached. ;

[0057] The dosage regimen, moreover, may be adjusted by the physician to provide the
optimum therapeutic or prophylactic response. For example, several divided doses may
be administered daily or the dose may be proportionally reduced as indicated by the

exigencies of the situation.

[0058] Since sufficient information regarding the usefulness of these O-acetylated amino
acids and peptides as nutritional supplement are provided herein, the patient who is well
read, familiar with the use of anti-platelet drugs and nutritional supplements in the

prevention and treatment of cardiovascular diseases can self diagnose and self administer
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adm ni stration and the particul ar conpound chosen, and
furthernore, it may vary dependi ng upon vari ous ot her
WO 20705947 i ncl uding but not limted to, the paPCELS2006/044011
under treatnent, the age of the patient, the severity
of the condltlon bei ng.treate ndtheI| He will
these %éﬁ%ﬁé@%%%?ﬁ%as %swm%mwwmﬁ @iping any
dosages in ampunts substantially |ess than the optinmum
counselipg er preserinsioadeony b ghysiciami The natient noay syaply phechgse thigee O-
present invention and increase the dosage by snall
acetylatercarein® atids onpéptidedevenphie conmes ffoekdividenfl@n ahp ef the retail
circunstances is reached. [0057] The dosage regi nen,

pharmz[?f &y, oublBes, dreiamkdtast@Hopy, ahd eirdiphSiagivaddik@ibariey téters
e opti rrumtherapeutl c or prophyl actic response. For

e
catern 4 PR AR St S o 0383 he i SO oF R e
|nd| cated by the exigencies of the situation. [0058]
Si nce sufficient infornmation regarding the useful ness
these Q acetyl ated. am no aci ds _and pepti des as
[0059] Hiheraicw%@m i ,swémmfowméﬁwsa@apdmeén faybgadministered
patient who is well read, famliar with the use of :
as a dreger aspl ratatietal shipplpnent th mg@memeotnahnmmublenebu eral,n t he
prevention and treatnent of cardi ovascul ar di seases
intravefious, Btlamudtilgnesabainthesald foukdedially hicbslBg or transdermally.
O acetylated am no acids as nutritional supplenents
wi t hout obtai ning any counseling or prescription from
a physician. The patient may sinply purchase these

[0060] \%% l%g%\(t}'%{e%%m : Q&dé&; S@I%S BERE P%@%nt%{‘%mgﬁ] ﬁlag%‘érb‘rﬁiy
admini%%éel{.if og 8{{%@%%\8“1'} g:% glrePte({ﬂuelr?tO& Wlﬂ?gll‘g 'astsgrru?all'l)gJ edl relcggiser orit

may be enclosed in hard or soft shell gelatin capsules, or it may be compressed into
tablets, or it may be incorporated directly into ingested food, such as a cookie, cake,
edible chocolate bar and the like; aqueous beverages, such as water, milk, tea, coffee,
soda, lemonade, juice, and the like. Alternatively, they can be administered as a liquid,
and may be suspended therein or made in solution in the liquid, examples of which
include, water, beverage, juice, soup and the like. For oral therapeutic or prophylactic
administration, the acetylated amino acid or peptide may be incorporated with excipients
and used in the form of ingestible tablets, buccal tablets, troches, capsules, elixirs,
suspensions, syrupé, wafers, and the like. It is preferred that the acetylated amino acids
and peptides be present in unit dosage forms. Such compositions and preparations should

contain at least 1% of the acetylated amino acid or peptide. The percentage of the
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catering to OIC drugs and suppl enents, thus avoi ding
the high cost of nedical care. [0059] The acetyl ated
wa@pimos®@et ds and/ or peptides descri bed herei n PElUB®06/044011
adm nistered as a drug or as a nutritional supplenment
copveni ent nannet such as by aqral, intrav nou%

Compqsﬁ‘tofl%l GPARLIHS 13 OTCRHHb 18 VRtdR(t a0 m‘iye"cqné{Pl?lﬁnt y contdin
buccal |y, or transdermally. [0060] The acetyl ated

betweenrdbaut Jitsi aboubB0% dptiaigy ofthe asetybrtedbamino agidanpepideathe
be orally adm nistered, for exanple, with an inert

amount| bf the atetplatedi dntina acid ©s 'papti&hised ackiubh thecapentiecqmupositidns is
may be enclosed in hard or soft shell gelatin

such &Fa@@%ﬁika%ﬁe dd¥hgd ﬁlll‘ﬁé’olhﬁmﬁd) NPt fe@tolipositibaldrejreépar fonst
be incorporated directly into ingested food, such
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everages, sucn as vva

u10 ngd. the i . Alternativ l ,
acetylqEging PR anpim R g Al gﬂfO:leﬁbe dcg e g bgide of the
suspended therein or nade |n solutlon in_the |igquid,
preseninxpriondt e diprpsAe isrompised ahataino agids shighhave gnbeone
soup and the |ike. For oral therapeutic or
hydroxyrgygnydmtheisideacdiminn it if dothdrydrexyegrawsst are agesdatgdiono aci d
or peptide may be incorporated with excipients and
approxiddlyi the bdige dracumntoff ohiygertdf hechyidadnyegroupsthares is acetylated,
tabl ets, troches, capsules, elixirs, suspensions,

and apﬁﬁb&ﬁﬁ’a&e ty%ta eHird asﬁﬁgcﬂ 19 thpdside lid cd@&é&ﬁﬁﬁ@arﬁﬁ@tacidb e

acetylafed am no acids and peptl es be present in unit

each hgﬁéé‘?% 1&%@ o4y Op BREPES YAy, e aceth?aat*%‘oér&?ﬁ%
acetylab&?de ﬁtﬁr ésg§§,thl:g¥eze S‘rﬁl%eg]gép 8 }251%62 ydr?)}r(]}sl’ g%)rl]l%s
conveni entli/yé;:ont ai n between about 5 to about 80% b %6

~ on the giglp ghain & aceflated dhe prafested compesition Wil copaipabaet 25me
about 2000mg thereof; if two of the hydroxy groups of the side chain of the amino acid

are acetylated, then the preferred amount will be about half as much; if three of the
hydroxy groups of the side chain of the amino acid are acetylated, then the preferred

amount will be about a third as much, etc.

[0061] The tablets, troches, pills, capsules and the like may also contain the following: A
binder such as gum tragacanth, acacia, corn starch or gelatin; excipients such as
dicalcium phosphate; a disintegrating agent such as corn starch, potato starch, alginic acid
and the like; a lubricant such as magnesium stearate; and a sweetening agent such as

sucrose, lactose or saccharin may be added or a flavoring agent such as peppermint, oil of
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amount of the acetylated am no acid or peptide used in
such therapeutic conpositions is such that a suitable
wolowagsoowi | | be obtai ned. Preferred conpositi oPGI/U82006/044011
preparations according to the present invention
. ,_contain betyeen abgﬁ%>2 Hg to abqut 2000 of .
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. of the acetyl ated di peptide of the present invention
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have only one hydroxy group on the side chain, and if
bot h hydroxy groups are acetyl ated or approxi mately
t he sane anount of only one of the hydroxy groups
[0062]t V@ cRk Bthed nﬂ_ﬁ‘eﬁ'ﬁl@'rﬂif@q prafsht 8PS e b1t @hotwdenbdify theas
much if a tripeptide is conprised of three am no
Dy e Ko B O Y b FrSfanARLR
f the size of the

Forins B8 SRR By b e Slsh e s I P e P B

the preferred conposition wil|l contain about 25 to
SYyrup of ﬁgﬁ’tr WY FORGR ﬁi‘é@%‘é‘f"z CQUPQURG, iefF» tg?] %thba@fﬁgw 8T of
__the side chain of the am no acid are acetylated, then
peptide, Aecrpiecs arsmsgtening @gentwiethyb andiprony!parabenss prgservative, a dye
. three of the hydroxy groups of the side chain of the
and flaverinposuak bl clerey @eeingediavdr. Ofesurid) enpmafesinl wsdd amprephring
‘ will be about a third as much, etc. [0061] The
any do§a?@ it Fornd §HRGIESS I%Hhhhh&)_uti@ﬁ € and@f\fbstahifally Kh-tHRic in the

so contain the Tol |l ow ng: bi nder such as gum

r t AC .at L0 | pients
RASRRL I o8RG o SRS R0 S it
incorposf;liltgg into s&s?e{irrgedglte?eracs:g pre?)grtaggr?s a?r}datroﬁlnqmagcl)r%l. ot e?c%rln%Ie,

sustained release dosage forms are contemplated wherein the acetylated amino acid or

a
amounfs
S

peptide is bound to an ion exchange resin which, optionally, can be coated with a
diffusion barrier coating to modify the release properties of the resin or wherein the
active ingredient, i.e., the acetylated amino acid, is associated with a sustained release

polymer known in the art, such as hydroxypropylmethylcellulose and the like.

[0063] The acetylated amino acids and peptides may be administered in the form of a
solution or suspension filled soft or hard gelatin capsule. Such capsules are generally
made of gelatin, glycerin, water and sorbitol. Hard capsules are distinguished from soft

capsules by containing less water and thus having a correspondingly stronger shell.
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and the like; a lubricant such as magnesi um st ear at e;
and a sweeteni ng agent such as sucrose, |actose or
wgamchsgosn may be added or a flavoring agent SPCHYUSH06/044011
peppermnt, oil ofw ntergreen, or cherry flavoring.
Wien the dosage unit formis a capsule, it may
Additionat excipients, Suiiag] letfoppiseria skeh eapsules inglude propatsoe glxcyh ethagol,
liquid carrier. [0062] Various other materials may be
'WMBqﬁhﬁﬁﬁwaniﬁdﬁéaoﬂmgs or otherw se nodify the physica
form of the pharmaceutical or nutritional conposition
of the present invention. For instance, tablets,
pills, or capsules may be coated with shellac, sugar

[0064PThb @éthre DnHBEHPIAY aRbibél aﬁrﬂrfﬁXteﬁﬂ'Ha?én'fbrﬁlgﬁfo? ‘éﬂn\fp@e, e

compound, i.e., the acetylated am no aci
m“aV%f%@%@ﬁ%gﬁiaé@ﬁéﬂzﬁﬁ%Bg@&n%%? Tl lmewwng

as ch ran flavor cour se,
intrao R ot R st oL P B Rl St
har maceutical |y pure and substantially non-toxic
admmﬁtrag%n@w@e 3 8 sexglsl kefesinjectiom arias 4 shert or hengxdeatidraindesion.
am no acid or dipeptide may be incorporated into

It is espeeially abuntagb@nde fpnepate ahieotad canpbsitonstih ddsagesnit Fam for
exanpl e, sustained rel ease dosage forns are

ease of adthigiNaafib® h @ fRinityloToazet ViseBioRHaR 9lse bl ‘foréifared in
peptide is bound to an ion exchange resin whicCh
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mer known in the art, such as

these Iﬁ?&% Jians FB‘E?’Inr?eﬁrﬁWWIeﬂi‘P pEvenfiihe gfgavth pkaicrporgepmyhe

acetyl ated am no acids and peptides may be
adm nistered in the formof a

[0065] The pharmaceutical and nutritional forms suitable for injectable use include sterile
aqueous solutions (where water soluble) or dispersions and sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersions. In all cases,
the form is usually sterile and must be fluid to the extent that syringability exists. It must
be stable under the conditions of manufacture and storage and usually must be preserved
against the contaminating action of microorganisms such as bacteria and fungi. The
carrier can be a solvent or dispersion medium containing, for example, water, ethanol,
polyol (for example, glycerol, propylene glycol, and one or more liquid polyethylene
glycols, e.g., as disclosed herein and the like), suitable mixtures thereof, and vegetable

oils. For such parenteral administration, the compounds are preferably formulated as a



solution or suspension filled soft or hard gelatin
capsul e. Such capsules are generally nade of gelatin,

w@bgocostom? wat er and sorbitol. Hard capsul es aP@T/US2006/044011
di sti ngui shed from soft capsules by containing | ess

_ water and thus having correspondi ngl tronger .
sterile Splifion iachgnter G5 aP X RN i3blerobvest PHTBBIES PhFo yRngS  Rhesglyfion
capsul es include propyl ene glycol, ethanol, water,
may cayitaio efhst suhstineesi fich agishlss, ppidicslarly FediumhioyidecidBgad
- may al so be adm nistered parenterally for exanple,
particulaty glvesse os hignnital} toanalet the sallition isotonicapith bloodduitfeying
intrathecally, intraventricularly, intraurethrally,
agents! $ch @8 h&KiBAitrd anll PhbRHoAB iadidh Yad {hefrsadiumcdaltarsuyh that the pH
subcut aneousl y. Such "adm ni stration may be as a single

|
of the ?oﬁ{gt@ ii(s) ﬁ?e%%%ﬁl&%e%eeﬁsi %ﬁs% %g a%?esbﬁﬁgveg UFRd pr@Paration of

S especi vant ageous to fornul ate

. ,parental .conpositions in.dosage unit formfaor.,. f
suiabl e e AT B B e o abaly Mo BpFERtE
can al so be prepared in glycerol, i ui,dﬂ?ol ei,g | ene
standaygl ghemaceutical techprges well kppen soihosqikdlesyp , and
the like, and m xtures thereof and in oils. Under, i
prevention bfitieyactiemeli micoovsgafisms camdpebranght gbeut byyesieus antibacterial
preparations contain a preservative to prevent the
and an8fiRhlngehts Mot &Mkl 8Pasdtens, (ARG utakiod, phbaslnsrbistaciil
and nutritional fornms suitable for injectable use
o erh s i | e agueous sol utions (where water
thmeré%?’uaglq%élggé di spersions and sterile powders for the
ext empor aneous preparation of sterile injectable
solutions or dispersions. In all cases, the formis

usual ly steril e and be ftluid ta the extent t
roossdtanases vl bP ererepl thangudfSub B aSiTdbr Stapte sogars

condi tions of manufacture and storage and usuyal I%/ nmust
or sodigm ghrlerideyipdlapse sterile aqueous solutions. Prolonged absorption of the

injectable compositions can be brought about by the use in the compositions of agents

delaying absorption, for example, aluminum monostearate and gelatin.

[0067] Sterile injectable solutions are prepared by incorporating the acetylated amino
acids or peptides in the required amount in the appropriate solvent with various of the
other ingredients enumerated above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the various sterilized active
ingredients into a sterile vehicle which contains the basic dispersion medium and the
required other ingredients from those enumerated above. In the case of sterile powders,

the above solutions are vacuum dried or freeze-dried, as necessary.
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agai nst the contam nating action of m croorgani sns
such as bacteria and fungi. The carrier can be a
W@ lo7esto4dr di spersi on medi um cont ai ni ng, for PXEDP1086/044011
wat er, ethanol, polyol (for exanple, glycerol,
propyl ene glycol, and one or nore |iquid polyethyl ene
gl ycols, e.g., as disclosed herein and the |ike),
suitable m xtures thereof, and vegetable oils. For
[0068} Wdternativelmt the abetplated hiydtoxatcontainingweatemaitp ouadsngamino acids
preferably fornul ated as asterile solution in water or
or pepaided Eedirbesidintinistegedsin) e Mhgifs] oFrédtaliréutefin 8R! f¥RAbSthe The
sol ution may contai n other substances, such as salts,

suppogliﬁfr? o pbRtdyy megﬁ?P&MSfo . rfﬁeﬂgin%eﬁﬁfrﬁnaf Akbbeul arly

ucose or “mannit to ma e solution 1sotonic
- Y ' ent s ugch.as acetit, Cjitri
adminfiy Rty of b e B e R B D P beinglle s
the pH of the,solution js preferably betwen 3 and 9;
COmP%ﬂkPné a&@&%%fe%gy 6‘@@5a¥ﬁeh?5p@ﬁa%t§@ /osmudtiiqnghsupplement
parenteral fornulations under sterile conditions is
technigegs gy ell knomagieghessiskillegyn theatdar d phar maceut i cal
techni ques well known to those skilled in the art. The
prevention of the action of m croorgani sns can be
brought about by various antibacterial and antifungal

[0069]eTienicetyldted axR avids and PepiRRR Tan 8130 BE appliciNBhicalp)) @i form
sorbic acid, thi msrosa?, and the Iikeﬁu[ oog%] m many

of a gef,a5@% ge'l,?ot\m.ﬂ, Isoliaﬁ?lg, 'ofdaf I tfehor &gllg%x?gdﬁ%\{v%fr}lt gmta?ole

agents, for exanp sugars. or so eirn
onnd5 S e A S PSR g RS ARR oPy m
for exagE IS Bt SR TRATE OF B Rlnu e Bt SISt olatum,
gel atin.

white petrolatum, propylene glycol, polyoxyethylene, polyoxypropylene, emulsifying

wax and water. Suitable lotions or cream may contain the acetylated hydroxy containing
amino acids or dipeptides of the present invention suspended or dissolved in, for
example, a mixture of one or more of the following: mineral oil, sorbitan monostearate,
polysorbate 60, cetyl esters, wax, cetyl alcohol, 2-octyldodecanol, benzyl alcohol, water

and the like.

[0070] The active ingredient can also be administered buccally by preparing a suitable
formulation of the compounds of the present invention and utilizing procedures well
known to those skilled in the art. These formulations are prepared with suitable non-

toxic pharmaceutically and nutritionally acceptable ingredients. These ingredients are
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[0067] Sterile injectable solutions are prepared by
i ncorporating the acetylated am no aci ds or peptides
w0 poovios9onequi red anmount in the appropriate sol RENUS206/044011

vari ous of the other ingredients enunerated above, as
required, followed by filtered sterilization.

knowm@p%ﬁ sk}/lleddnstbwmpamtsommfénppdpbsw fosms. rdmmeaof theseng
the various sterilized active ingredients into a

ingredi¢res cdnebevidhid ireR ehingtontoPHaginaceutiosl Seigices, d7'% péitien,a983, a
medi um and the required other ingredi ents fromthose

stand28 weTeicAt £ tAOAYRA, Tk chbiBe 68§iftaBle cabifdré s%@ﬁ%@ﬁe‘ﬁdeﬂt I?xﬁon
above solutions are vacuumdried or freeze-drie

the exaaqﬁﬁﬁ@wthk%%&h d{ﬂr gs [N éle)éﬁ%é’ ﬁ%b@&efogls@%s eigvgstgﬁefs

cont'al ni ng natur occurring

mauphle T PR Qe e RbCGT b feiy B Hirntlist TGl e of

Rt—igl resent |nvent| on may al so he admi ni stered
the Pr%fs’ﬂ arpacsutical apd/gepwEtipyal sppplemsntipyetiopgnd they gte of
a skin patch. These conpositions are prepared by
formulateshin aragnpendiomaloeannec aPrefarelilyy aneftactive anaintof ppdtdatedt
techni ques well known to those skilled in the art.
amino[a0{dGA jthelneccalclety radges fram dboune.il f snglKd t¢ 200 ingdisg 6£body
al so be applied topically, in the formof a gel,

weight WIthe 8Rinma1 OWh&the ePloblivelitnouit 8RRe aeéts}ta@m tidd lﬂ?fﬂe” g
powder . Sui t abl e oi nt ment s may contaihn the c npounds

buccal%nﬁ AR F§§é‘fxalf Wtﬁ&t dn?cﬂm? ?11? fgﬁd}g%? g1%§1p ?8{ ﬁfe’cﬂe bfhino

exanpl e
oil, liquid petrolatum white
acids Qﬁgfi‘?%%ffqgjrﬁls f { edne ( gl ycol, pol yoxyet hyl ene,
pol yoxypropyl ene, enul sifying wax and water. Suitable

| otions or creammay contain the acetyl ated hydroxy

cont ai ni ng
[0071] For example, the buccal dosage form comprises the acetylated amino acid or

dipeptide in platelet inhibiting effective amounts, as defined herein in association with a
pharmaceutically and nutritionally acceptable polymer carrier, preferably a biodegradable
polymer that adheres to the wet surface of the buccal mucosa and which is biodegradable
and which is described in more detail hereinbelow. In one embodiment, the buccal
dosage form comprises the acetylated amino acid or dipeptide in effective amounts and
the polymer. However, other excipients may optionally be present, e.g., binders,

disintergrants, lubricants, diluents, flavorings, colorings, and like.

[0072] Ideally, the carrier comprises.a polymer having sufficient tack to ensure that the

dosage unit adheres to the buccal mucosa for the necessary time period, i.e., the time

34



am no acids or dipeptides of the present invention
suspended or dissolved in, for exanple, a m xture of
wor@7osmbre of the followi ng: mneral oil, soPGI/USIV06/044011
nonost earate, pol ysorbate 60, cetyl esters, wax, cetyl
: (?I cohol , 2-octyl dodecanol, benzyl al cohol, water and
period digring which thycaretylatadeanainp iavidls ion dipepliidas of trempresestinpention are
adm ni stered buccally by preparing a suitable
to be dadivierddo itrbustalivecosn npddiridsally, ittif preforedaidt thewsthens
and utilizing procedures well known to those skilled
carrief i3 grivmally bioefduitsie, ifeqthidhlymeNBy BOBzEY £ BPr&RteMniddd rate upon
sui tabl e non toxic pharmaceutically and nutritionally

contac & 8PMBRNee.| TRY ﬁﬂ%ﬂﬁ@ﬁécatﬁgpﬁ?}réf&gﬁgﬂ%‘é@g \2{}1@& SO WRt b6t

those skilled in e preparation o dosage

. -the ingsr edi gnt.s. can. be, found in
when {3, % confPHiendl o AR Rnt " Oeftal aRisatPtedé wRLEF pyipee
1985, .a,standayd reference in the field. The choice of
molecliy Beishe SEEP PPt Fare Gy a0uhbAMGH 2096 h00 A0Lsions.
nat ure of the buccal dosage formdesired, e.g.,

One of exgnary skill 4 thegaisvillpppeeciatethetithe higher theendledudar weiglit of the
t hese buccal dosage fornms are contenplated to be
polymey thiisloweh thessragien Ginet he present pharmaceutical and/ or

nutritional supplenent invention and they are
formul ated in a conventional manner. Preferably, an
ef fective anount of acetylated amno acid in the

e U
o R et BT R Bt

..each of the anj acids of the dipeptide is
prowdgc@éﬁ/?cg? %le vrxgﬂr; (t)he agents to be adminjsteere and any other components

that may be present in the buccal dosage unit. Generally, the polymeric carriers comprise
hydrophilic (water-soluble and water swellable) polymers that adhere to the wet surface
of buccal mucosa. Examples of polymeric carriers useful herein include acrylic acid
polymers and copolymers, e.g., those known as “carbomers” (Carbopol ™ which may be
obtained from GAF); vinyl polymers and copolymers; polyvinyl pyrrolidone, dextran,
guar gum, pectins, starches; and cellulose polymers, such as hydroxypropyl-
methylcellulose (e.g., Methocel) obtainable from Dow Chemical Company,
hydroxypropylcellulose (e.g., Klucel™; which may also be obtained from Dow),
hydroxpropylcellulose ethers (see, e.g., U.S. patent No. 4,704,285 to Alderman),
hydroxyethyl cellulose, sodium carboxymethyl cellulose, methyl cellulose, ethyl

cellulose, cellulose acetate phthalate, cellulose acetate butyrate, and the like. The carrier
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[0071] For exanple, the buccal dosage form conprises
the acetylated am no acid or dipeptide in platelet
wo ndorlosdosng ef fective anmounts, as defined her ePeT/UB2006/044011
association with a pharmaceutically and nutritionally
cceptabl e polyner carrier, preferably a bi odegradabl e
may 50| SORPIISe it oriRksrwitabls pohyenaein combinatienofor examplacc al
mucosa and which is biodegradable and which is
carbogeseonting inmpmeximatelyal:§ td&: eativ) bly oweighitywith e polyethylene
enbodi nent, the buccal dosage form conprises the
oxideacet yl ated amino acid or dipeptide in effective
anounts and the pol yner. However, other excipients nay
optionally be present, e.g., binders, disintergrants,
| ubricants, diluents, flavorings, colorings, and |iKke.
| 1. Ses. ol yner havin
(0074 PR SonkE | e pHE DRI SO Ao BRI qefton
to the buccal mucosa fqr the necessary tine period,
of the pRegtl SR A PTG erl Hrcheahiace e 4ciLey e Brssaii no
. aci ds or di peptides of the present invention are to be
nventipgy qr peplids argny sembingtian onmixdurs. thexdof anddhepdlymetit carsier.
preferred that the polyneric carrier is gradually
Howevsir demagl ibb Idesirableesin, sotriei casqsdd yrvhrdetond boinvzesd ditioral
predeterm ned rate upon contact. with noi sture. The

compopohty.nBor exanple, beibd@nPhey 8e aleluded td faleiithb 8k prBL&k of but
not when dry, for conveni ence in handling. neral ly,

manufhdturirfy qﬁé absige %ﬁitﬁ;hﬁl%riéaﬁ% r@%;ﬁ%l?(%@% #tg gﬂ‘blgng% Jﬁﬁ'fgg@&?%%‘g‘

t he pol yner ranges froma
.. of. i PN h il
e A0 0 O B 8L kB s 1 2 44 e
o I I h [ [ . [0073] An .
i re Sk DB S50 b S0 oo i

) a%cept abl e, provided
include, but are not limited to, magnesium stearate, calcium stearate, stearic acid, sodium

-

stearylfumarate, talc, hydrogenated vegetable oils and polyethylene glycol. As will be
appreciated by those skilled in the art, however, modulating the particle size of the
components in the dosage unit and/or the density of the unit can provide a similar

effect - - i.e., improved nganufacturability and optimization of erosion rate and drug

flux- - without addition of a lubricant.

[0075] Other components may also optionally be incorporated into the dosage unit. Such
additional optional components include for example, one or more disintegrants, diluents,
binders, enhancers, or the like. Examples of disintegrants that may be used include, but

are not limited to, crosslinked polyvinylpyrrolidones, such as crospovidone (e.g.,
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both a suitabl e degree of adhesion and the desired

drug rel ease profile are obtained and provided it is
wa@ompasiot e with the agents to be adm ni st er edP@nUSZNg044011

ot her conponents that nmay be present in the bucca

osage unit. Generally, the polyneric carriers
P 013’1’%6 ELnyhichppa becob(tm%ﬁowli& eragsrtinked earboxylic

swel | abl e) polyners that adhere to the wet surface of
methyiestlobisesraedisas. créscampélos: (@fg. -l ®cwhizhm®yrise altghed from
herein include acrylic acid polynmers and copol yners,

FMC)ealginic adidemdlsodinth @sboxaielfIefatches (6. bEbﬂﬂbt%B@) wileh @by be

may be obtained from GAF); vinyl polyners and

obtaine@ BOhY B®BW d Mé’de)ﬂv(f}@}’ é‘B}’ gaf ljedRARe aEX rﬁ‘@am@ uﬁﬁlta%wn

pecti ns, starches ul'ose pol yners, “suc

dlluent%:?al na n‘% acl@n %@ I%gﬁg%w% th rmlﬁat)lons prepared

dro |ceIIque(eg Kl ucel f i
using g %wa, B icelstpt Thasahis GRgiAe @ 8 PDTEDD, which
et hers U. S. atent No. 4,704,285 to
may baphgieg %‘)‘)m ﬁ%f 95)y%lgh15ﬁlthatéllamb@y@rocsmhdm cocrystallization
car boxymet hyl cel lul ose, nethyl cellul ose, ethyl
with dexgtih¢é.gs e9- cqestdllmztedssecmseami dexpiit dueh at Bi-Pak®| Whivhenay be
acetate butyrate, and the like. The carriermay al so

obtainedfipinl S@star)OcAsiuAIHR sshdtd, 3RhBoROk YIB! fhahRitGIOHdRAR AR e,
for exanple, a carboner conbined in approximately 1:5

drystalr ?0‘%(1&1@@5&1 argﬂdmllggét wi th a pol yet hyl ene oxi de.
The dosage unit of the pharmaceutical and/or

nutrltional suppl enent conposition of the present
i nvention may contain only the acetylated am no acid
pepti de or any conbi nation

. the .present jnvention or
100761 S 6% by it smange pohssiay iltispaeteqred that binders are

present. Examples of such binders include, but are not limited to, starch, gelatin and

sugars such as sucrose, dextrose, molasses and lactose.

[0077] Permeation enhancers may also be present in the dosage unit form in order to
increase the rate at which the active agents pass through the buccal mucosa. Examples of
permeation enhancers include, but are not limited to, dimethylsulfoxide (“DMSO”),
dimethyl formamide (“DM}*‘” , N.N-dimethylacetamide (“DMA”), decylmethylsulfoxide
(“C10MS0”), polyethylene glycol monolaurate (“PEGML?”), glycerol monolaurate,
lecithin, the 1-substituted azacycloheptan-2-ones, particularly 1-n-
dodecylcyclazacycloheptan-2-one (available under the trademark Azone(R). from Nelson

Research & Development Co., Irvine, Calif.), lower alkanols (e.g., ethanol), SEPA®
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However, it may be desirable in some cases to include
one or nore additional conponents. For exanple, a

WO ewriosewt may be included to facilitate the pPODES®OEH44011

manuf acturing the dosage units; lubricants may al so

optim ze erosion rate and drug flux. If a lubricant is
(availapledimem Madrachein Co. plexingtem Massn), ¢hodic acidetaumichelboacid, bilo1

w. %to about 2 wt. % preferably about 0.01 wt.%to

salt typele@hindarsh atd surfictagfs subleadiD&aI6I® Ndnox ol &bhiel Tween-30®.
| ubricants include, but are not limted to, nmagnesium

stearate, calciumstearate, stearic acid, sodium
stearyl fumarate, talc, hydr ogenat ed vegetable oils and

orm SRR B R P B

e of the c Ssin the d e.unit
Supplela@ﬁ Woas?wtlh R APEARLS AT B G ¢ TEPPIA tlactose or
i mproved nanufacturablllty and ogptim zation_of
artlﬁm@rswpf@aers sech asrpgpartams- 1 Colering agentp Biay bg@dded, althqueh ggain,
[ ubricant. [0075] Ot her conponents may al so optionally
such ageetsiane potpequitedd HExamplasiof colosngegents includaehy efithe twataral
opti onal components include for exanple, one or nore

solubledi3&: Qtd3@s, anixfuredlv fl the finse, obtheitaiosresgonidapdeakss, or the
i ke. Exanples of disintegrants that may be used

i nclude, but are not limted to, crosslinked
pol yvi nyl pyrrol i dones, such as crospovi done

100791 5 pher PSRN Rk fie ot Bk SLHRNPE PRABLRGAA O,
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car boxymet hyl starches (e.g., Explotab(r), which nay
uniforniSzis oseat tetithe dosagEdmEdsinolisaatorl, ag. does pet qontasyaplurality of

bentonite and al ginic acid. Suitable
layers or other types of discrete segments. Rather, the substance of the dosage unit is

similar throughout, so that the unit is essentially “monolithic” in nature.

[0080] The dosage units may be in the form of tablets made by either conventional
compression or molding methods. See e.g., Remington’s Pharmaceutical Sciences, 18®
edition (Easton, Pa.: Mack Publishing Co., 1990). Preferably, the dosage units are
prepared by mixing the components together and compressing the mixture into tablet
form. As will be appreciated by those skilled in the art, the erosion rate of the dosage
unit, and thus the rate of drug delivery, is controlled by three factors: the pressure used to

make the tablets, and thus the tablet’s density; the carrier selected, as alluded to above;
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di l uents are those which are generally useful in
phar maceutical fornul ati ons prepared using conpression
wo e@hnsmgues, e.g., dical cium phosphate di hydr aP@r/{(82006/044011

Di - Tab(r), which nay be obtained from Stauffer),

sugars that have been processed by cocrystallization
and thenareretosdrug ratipe Peessurepeacrigrsangd I chitiee th-dwgratiemay thus be

dextrin such as Di-Pak(r), which nmay be obtai ned from
varied &&Htaih shor€atlo€ longephesidwhgs udsl | ul ose, kaol in,

manni tol, sodium chloride, dry starch, powdered sugar

and the like. [0076] Binders, if used, are those that

enhance adhesion. It is preferred that binders are
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sugrose, dextrose, lL.asses and | actose. [0077]
lozeng%ﬁﬁg%twa&?f&:tﬁlﬂgﬁggﬂgequy al so be present in the dosage

unit formin order to increase the rate at which the

active agents pass through the buccal nucosa. Exanples

of perneation enhancers include, but are not |imted
[0082] tAx usdd hreteiny [‘gharfescutically Biveable cairiest and/orf aptritionaldy

("DVMF"), N. N-dinethylacetam de ("DVA"), _
accept£hR& ydriEL hixdledds ant e all $61HENEWigpersival medihydoatingsg bytihlcterial

nmonol aurate ("PEGW"), glycerol nonolaurate, |ecithin,

and mﬁﬁﬁg%igggxgﬁ,tigdtﬁgg dnd E@s%%;ﬁidmfe@iy%g e} S6s plidmhéattibardoiive

cycl azacycl ohept an- "2-one (avail abl e under
t he trademark, Azone(R) . :
substargl of fIREATInAL (SO RBlcRare Well Rhbh 5o THEH sfsotyr s any
et hanol ), SEPA(r).(avai |l apl e. fr,om Macroche . .
COHVCHE‘@WH@?%%SW aggakisyncogmstiple with the ag Yﬁ’&é’f?gﬁ?l}:?g%f e igithe,
salt type enhancers, and surfactants such as .
pharmapenigeal and/p) nutridensk pproPoDIiens ia sentemplalpdg Gupplementary active

ingredients can also be incorporated into the compositions.

[0083] Dosage unit form as used herein refers to physically discrete units suited as
unitary dosages for the subjects to be treated; each unit containing a predetermined
quantity of active material calculated to produce the desired therapeutic or prophylactic

effect in association with the required pharmaceutical carrier.

[0084] The acetylated hydroxy containing naturally occurring amino acid or dipeptide of
the present invention is compounded for convenient and effective administration in
effective amounts with a suitable pharmaceutically and or nutritionally acceptable carrier

in dosage unit form as hereinbefore described. For purposes herein, the pharmaceutically
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[0078] Flavoring may be optionally included in the
phar maceuti cal and/or nutritional supplenent
w@oioposiosT on. Any suitable flavoring may be usedy/us20g6/044011
mannitol, |actose or artificial sweeteners such as
aspartanme. Coloring agents nmay be added, although
effectiygamount thetantigdateket anhebiting efifedive amduntzad nind Rdritbnally
col oring agents include any of the watersol uble FD&C
effectivg @mount ottsyh@smey thefeeo &a i saffe nbQkd bids HRY Qﬂ%@ﬂﬂhﬁl&%eabl .
| akes. [0079] hi general, the preferred dosage uni oy
A unif diBadd) Yt UchAPlel Sorf ARPAS e dotive ISR i
hormggeneous,ﬁseubst ant | alp}ny nil %%lymcég‘?rm g%liag{r?w ;angmg
from abSHPRS At 4.8k it - ant at,t osage. ynit, .
om abBU R} A s o 48 4 5 B BT B ol SR Frgtebet in
.l ayers or ot.her _.types o‘fgrggi crete se nts. Rather,
solutiqr & bpintAlioh bf ¥ Ramupuler i foqtBlagq By Containine
t hroughout, so that the unit is essentially
naturall g peyring pmino; agidprefarably fapgeofromraboutd hgr/mhbito aborety50Be
in the formof tablets nmade by either conventi onal
mg/mlgohythe saiear buccairadidintgratied fthel scetyated Aydroxy Bemtaingiigdinidio
Phar maceutical Sciences, 18 edition (Easton, Pa.: Mack
acid infl®bucoal wdt dsdage AR predéii® bR RmYunt PEfABRAGR I ot about
are prepared by m xing the conponents togéether and
1 to abb@BUERS] 1Y L ¥hibifiSnd Lrabk&ki ioffs bk afae
PR Dl o i 0 bl e ool 8

appr eci at ed se s er osron

f it dth t f d
present B, e RARE el ot bR oLy e By el nane
peptid§; sty § aCqiHatdanf piar oibs bioty EaupsIsATeE IR edhen Sramovts

the carrier-to-drug ratio. Pressure, carrier and

of the peptidessare the sameqs thatiod thedydraxnysobtining amihot avidshdescribed
shorter or longer-lived dosage units.

hereinabove. If one of the hydroxy groups of one of the hydroxy containing amino acids

is acetylated, while none of the hydroxy groups on the other amino acid is acetylated,
then the amounts of the peptide is as the same as that of the hydroxy containing amino
acids, described hereinabove. On the other hand, if at least one of the hydroxy groups of
each of the amino acids in the peptide is acetylated, then the amount of peptide utilized is
about one divided by the number of acetyl groups on the side chain relative to a mono-
acetylated amino acid. For example, if a dipeptide has two of the hydroxy groups on the
side chain acetylated, then the amount of dipeptide utilized is about one half of that of the

acetylated hydroxy containing amino acids.
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[0081] The dosage units may have any of the
conventi onal shapes, for exanple, |ozenges, disks,
wWOd0e1059041 abl et s or the Iike. [0082] As used heCEUS2006/044011
"pharmaceutically acceptable carrier” and/or
“nutritionally acceptable carrier” includes any and
[0085] dMhk peptides tus alsdbs fansiladed mbupharmaesaticH pompositions using the
anti bacterial and antifungal agents, isotonic and
proced@Rs QéRtib&héieina e ¢ anges fosmiilationshizserived Ukiawdbovc with
substances or in nutritional use, which are well known

respecti(’g{)] tHhe 6. ekyl 1 EX¥GoBihe] DSQUA-IRRIrGRPrélRiey OnAtafialhs@dheand

agent 1I's | nco?rlpatl ble w t'h the active ingredient,
Chei S th . I
O-accl st i o DL TR el AR Plpiis! Hobanal when
i sa PRt R Sk kg e

refers to physically discrete units sui tgd as unli tgr%
and nuntberafdke side hydroxy gijupensachhampinoacklregidue beipg aghtylpted, the.

containing a predeterm ned quantity of active nmateri al
peptides generhiataanixture pf Odaretylatbdaminoiacisld, wherehy aieast ope of the

prophyl actic effect in association with the required

hydroxR ResupB oA ehélE @hinkaild efithe (ipOfiie iJ hestylatetlythas tu therdpatip
containing naturally occurring amno acid or dipeptide

and progy?%fagﬁ? foééﬁetanigﬁi{ﬁ%é SHout SngBPaHmdaRid REidGe eriigemt

ective admnistration in effective anounts with

ui.t abl e ph icall . jqtional |y
acetylagegjaélgfoggl %Ol%é%?@%w% & glg fégﬁl}g&ldt gy%&gé her ei nbef or e
descri bed. For purposes herein, the
pharmaceutical | yeffective anount, the anti-platel et

inhibiting effective anount and the nutritionally
[0086] &feacetylatedareptides enntesyniaiag b therrresenbmyPRIQT e PERared by
are being used interchangeably. ) )
art-recognized techniques. For example, two O-Acetyl amino acids described herein are

reacted with each under peptide coupling reaction conditions to form a dipeptide.

[0087] As used herein the term “patient” or “subject” refers to a warm blooded animal,
and preferably mammals, such as, for example, cats, dogs, horses, cows, pigs, mice, rats

and primates, including humans. The preferred patient is a human.

[0088] The term “treat” refers to reducing the amount of platelet aggregation in the blood
of the patient. It also refers to the management and care of a mammalian subject,
preferably human, for the purpose of combating the disease, condition or disorder,

resulting from platelet aggregation and includes the administration of a compound of the
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A unit dosage, for exanple, contains the principal
active conpound in anounts rangi ng fromabout 10 ny,
worooassdoew as 1ng (for small aninmals) to about PCDOS200g044011
If placed in solution, the concentration of the
conpounds of the acetyl ated hydroxy contai ni ng
preseni anventiph (o prevent of dejayer neducecthd lipeldfced aththe anaetgd shef r om
about 0.1 ng/nL to about 500 ng/nmL.. In the case of
symptbuns ©a komaglitations, it vieting thd eyaping dtcethpliyatiodX ¥r eliminating the
containing amno acid in the buccal unit dosage form

diseask,ScoRBRIAM: disdrdR cANBYBHY opfegﬁlﬁhg Pheteft RO EREPIEOHT RRRUL
1 to about 500 ng. In any of the nutritional or

discas AL EOion e f AT B loy 01 aidch, B s DB Blases
hyd; ox rqup on the tide, . which is acetylated. If

such as#gﬁgpyat g[éo y%‘}%ﬁtﬁ%‘g@‘ﬂge Hggt yl ated then the
anounts of the peptides are the sane as that of the
hydr oxy contai ning am no acids, described herei nabove.
If one of the hydroxy groups of one of the hydroxy

[0089]cdausddrhianejn.dhe tsmdpraphylagisicéprgveat’tot, synbmyine thecat@ refiérs to
t he hydroxy groups on the other amno acid is

reducing theyishtofd, patietwlionie peuie us b ataf ridkhef HaehigiifilitcleBaghiegate
sane as that of the hydroxy containing am no acids,

in the B1868stFcRAChrARIT D 0GR Eng PAiskie Rili&Hical t@(ﬂgﬁti&f reﬁiltiﬁﬁgﬁfn

one of the hydroxy groups of each of am no aci ds

| ] |.S : th mount_ _of.
excesslyR iatEIcP Ry Aioh° FRATHS BF Sitn oG Rs G Brar issssoor
. acetyl .groups on the side chain relative to a
cafdwYPaﬁle}éfc@?%S&P@&Pﬁ?f?ﬂ@sgé?rodw%% saghasisehemig, siroke pulhgage
has two of the hydroxy groups on the side chain
attack gpdsthglikeed, then the amount of dipeptide utilized is
about one half of that of the

[0090] As described hereinabove, the acetylated hydroxy containing amino acids and
peptides of the present invention are useful for reducing the amount of platelet
aggregation in the blood. As a result, they are each useful for treating and preventing
those diseases or conditions resulting from platelet aggregation, such as those described
hereinabove. They are thus useful for treating and/or preventing thrombosis, embolism,
coronary diseases, cardiovascular diseases, peripheral vascular diseases and the like, such

as stroke, heart attack, ischemia and the like.

[0091] Moreover, the compounds of the present invention are useful in reducing the risk

of a patient suffering from or being afflicted with a disease or condition caused by or
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acetyl ated hydroxy contai ning am no aci ds.[0085] The
peptides can also be fornulated i nto pharmaceuti cal

W@ oposi08T ons usi ng the procedures descri bed hRCBUS2006/044011

The various fornul ati ons descri bed herei nabove with
respect to the O Acetyl L-Tyrosine, .

resulting-fiae eydessiyeiplatelPrggregajontn Aloeblood. THheymlorredugedhe amount
O Acetyl-L-Serine are al so applicable to the

of plateddtQigieBatidnan ke Hepdstdeas. antiohwevieevenniretioradiardadstitorad,
since each peptide contains 2-6 am no acid residues,

plateletg%cps%g#é % Ahé BRoddikam, and nunber of the side hydroxy
group oh each am no acid residue being acetylated, the
pepti des generate a mi xture of O acetyl ated am no
acids, whereby at |east one of the hydroxy groups on

ch am.no aci.d.,of the. dipept.i S a t ed.
00921 S Bishfut frte tamat o s her ek g thf pRERIY PR hoEe
about one/# of am no acid residues having an
walls ofithstbjoash eessehs dif prepenyin spiticianh egngentgion, %g}ﬁeafhr@&réz tht ed
am no acid. [0086] The acetyl ated pepti des )
blood fhonietip braérid, dapendieg pndlsearnountwé platabets present pag thectamgter
art-recogni zed techni ques. For exanple, two O Acetyl

of the B9 HEpiddsntde seffichatadens thér enlcaagicdlusionhieatth
under peptide coupling reaction conditions to forma

ied] i alépa‘}é ks OSarksRd 185418 1 thDBedrBéBraipdtdslfihg 110"
arteries, é‘%&&ég?ﬁmr fergl]‘a%@sa war’m blnggoded a%i mal ,raand 5
referably ma | s, . . I ; :
heart afjsie Jichepnly SSRGS AR, i lnafbATR donBlis or pRGSIm.
. humans. The preferred patient is a huna 0088]. The.
Withou SYsHing fochPoupa 1ol g ALt G P RENBL e OTop iy atisp
aggregation in the blood of the patient. It also
inhibit fhef adhesiomof the platalely éntedamaged wells offthe arterayampiggse the
subj ect,
potency of prostacyclin and/or cause vasodilatation. Thus, the compounds of the present

invention are not only useful for treating these diseases but also reduce the risk of a

mammal from suffering from these diseases.

[0093] Surprisingly, all these O-acetylated derivatives of the present invention are
virtually non-toxic, in contrast to the currently available anti-platelet drugs in the market.
Hence they are ideal candidates as nutritional supplements, and the patient can self

diagnose and self-administer these supplements with no additional medical expenditure.
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preferably human, for the purpose of conbating the
di sease, condition or disorder, resulting from
W@b@ueF®i7 aggr egati on and i ncl udes t he adm ni SPCRUSING/044011

of a conpound of thepresent invention to prevent or

del ay or reduce the |ikelihood of the onset of the
[0094] djorpdensheyr wilbiyplcainincorese thelblend detting tittseoxplatstedms or

conplications or elimnating the di sease, condition or
aggregfliofAinteinda i edidptime i £/iatriniad gyfahleaﬂm%moE@mphmamd

such di seases include coronary di sease, cardi ovascul ar

BN #ainkBs AlnBEr TSt Fisehes. as

lndegélS%g?nggma Bﬂe % heart attack and the I|ike.

[0089] As used hereln, the term "prophyl axi s",

"prevent or synonyn1thereto refers to reducing the

risk of a ent mh rone 0_Ofr.
100951 T oy O earrenter g ‘%enus(eﬁ33%Yeo%§?5e§%aﬂ°n

and/ or of contractin dlsease or medi cal |t|
with eacle gthier o1gith pder dneds uspdneqogbinabign & i ?tg‘ﬁf tugs, &

Exanpl es of such di seases include coronary disease,
administétioh of drealrhgrmaly besism]tapeus pireeqientisls Sinaltanfiogease,

such as ischem a, stroke and heart attack and the

adrmmitfdﬁ@n il PR AR aREEi 6 16 gle daduge dornt fhet comeprideank of

hydr oxy contai ni ng am no aci ds and peptides of the

the dosgéeeﬁfrﬂ% t{ &K&Qﬁt‘i (B¢ SantS ! SE@i’enﬁﬁCHdﬁhiﬁQtritﬁﬁl inBmUes the

et ag gatlon in the blood. As a result,

i 5 O e e,
e S35 S o S T P e

thronbosis, enbolism coronary diseases,

prophylaahellsqam‘adcﬂ ar di seases, peri pheral vascul ar di seases
and the like, such

[0096] As used herein the term “active compound” or like term or synonym thereto refers
to the acetylated hydroxy containing naturally occurring amino acids or dipeptide, as

defined herein.

[0097] In addition, the term “acetylated hydroxy containing naturally occurring amino
acids” or “acetylated amino acid” or like term or synonymous term refers to an amino
acid which is naturally occurring containing one or more hydroxy groups on the side

chain, and wherein at least one of the hydroxy groups is acetylated.
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as stroke, heart attack, ischemia and the Iike. [0091]
Mor eover, the conpounds of the present invention are
wais@osun reducing the risk of a patient suffRCT/H§2006/044011
fromor being afflicted with a disease or condition
caused by orresulting from excessive platel et
[0098] Fgghagticitam fdiatdgatell bpdtoxiT bentaialngmeptidelce “Winsetalatrdnt
of platelet aggregation in the bl oodstream and t hus
dipeptills D ANIRDPAIST of Rl RE1abid dkaxNyalmipb atidlhetedn bosynonymous
aggregate in the bl oodstream [0092] Wthout w shing
term re%'egs {f)ﬁae&&&g%e df&wb% : cZ(Y % virdak 1dabeorRl a8t dogaihiethe

e walls o ood vessels. 'If present in

. sufficient concentration, th ;
side chiiga FioTe Ris RO PLbis b T R B S Ll diefudafRtbich
) pl atel ets present and the, dianeter of..the arterie | f
is acetylpted oRertien 2 o] RaecH (heREHTICErORREYP Hilier Aiogicid fithe

occlusions in vital arteries, such as coronary . )
dipeptide tsawetsmta; and toré preferabdy d hdroxn Srove aicieh obfhegipg,acids
resulting in heart attacks, ischem a, or stroke.
of the dipdpeidesisiacetylated. Tha mefprredembodimentybadi amiop aeidihes palnone
Wthout wishing to be bound, it is believed that the

hydroxg Wtkee SfdelchBinRh8 H61htaré PieEsthbloAcétplatddl (THeleetylated
esion of the platelets to the damaged walls of the

. alker L IE & SRAE SPaMreRdntPr ost acycl i n and/ or
| amino é%%lgtggaglggﬁ%elgﬁf%%& 'FE@S tﬁg conmpounds of the
present invention are not only useful for treating
t hese di seases but al so reduce the risk of a mamal

fromsuffering fromthese di seases. [0093

(00991 Seges TasghyeI SN O RS 8 PE R 08 SR MAPLS (S0 gfers to o
the present invention are virtually non-toxic, in )

peptidecafittvoas mdre atriigo aaids levirlgyat deash onetiyerowy gropp ap thegside chain
drugs in the market.

and more preferably each of the hydroxy groups on the side chain is acetylated.

[00100] However, the preferred acetylated amino acids from which the peptide is
prepared are acetylated Threonine, acetylated hydroxyproline, acetylated tyrosine and

acetylated serine and acetylated carnitine.

[00101] An amino acid is a compound, which contains an amino group, which may be
present as a primary amine, a secondary amine or a tertiary amine or in quaternary amino
acid a carboxy group or salt thereof. The amino acid preferably contains at least one

asymmetric center, which contains the side chain, which is either a hydroxy group or
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Hence they are ideal candidates as nutritiona
suppl enents, and the patient can self diagnose and
wa@edo7/05@ni ni st er these suppl enents with no addPC€T/O8E06/044011
medi cal expenditure.[0094] Moreover, they wll
typically increase the blood clotting tine, or
contaip$ ahydrexy gwpype Jhisicarboniatem ahile asyrhieriti cegtet ispeeferably in the
manmal by at | east 20% nore than untreated individual,
L-configutatiéd.f or di ng protecti on agai nst a nunber of vascul ar
di seases. [0095] The conpounds of the present
i nvention may be used above or in conbination with
each other or with other drugs. Wen used in

onhi ' ' t adm ni stration of
00105 AR EbBAM, by aBilihn. 18 B A SRR o7
Si mul t aneousg, adm ni stration includes the
adm ni stratiop of a single dosage formthat conprises
al |l of 4the dose rome at substantially the sane
tinme. @égue igéeégﬂinistration i ncl udes the
adm ni stratigpn of at |east. two conppunds according to
di fferent sclz:ﬁedul es Pr UV REIF Qr bgsi ﬁ’éf‘b""l@“&i‘?"@@'é’%"f@y
in the periods during which the treatnent whether
t herapeutic and/or prophylactic is provided. [0096] As
used herein the term"active conpound” or |ike term or
where e Rogroiptihtesids cheihef thet aminbacklc dt islpatfedtedthdt the pmino acid
contai ning naturally occurring am no acids or
is a q~athipeptidde, as defined herein. [0097] In addition, the
term "acetyl ated hydroxy containing naturally
occurring am no acids" or "acetylated am no acid" or
like termor synonynous termrefers to an amno acid

[00103 y. ! hI)l( i{/e aq?fi%gé ﬁ%ﬁl{sﬁgl%g f)gelénn -a%%tq(t) %i:iﬁi 1? 90 gengnd%gstc%od’ tg refer
to the stereochemistry at the asymmetric carbon depicted hereinabove, i.e., the carbon
with the asterisk. The active compound may have other asymmetric carbons present
thereon, which also may exist in other sterochemical configurations at these other
asymmetric carbons. All of the other stereoisomers are contemplated to be with the

scope of the present invention.

[00104] As used herein, unless indicated to the contrary the term “or” refers to the

disjunctive. Further, the “and” herein includes both the conjunctive and disjunctive.

[00105] Unless indicated to the contrary, the singular, as used herein, shall include the

plural and vice versa.
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chain, and wherein at | east one of the hydroxy groups
is acetylated.[0098] Further, the term "di acetyl ated
whyarosop4tont ai ni ng peptide” or "diacetyl at ed PCT/US2006/044011
di peptide" or a "dipeptide" of an acetyl ated hydroxy
amno acid herein or synonynous termrefers to a
[00106) Jdpifolteviog nomtinatingiexaagilessfutthsr itigstate the pedsertrifvention:
hydroxy group on the side chain and nore preferably

Examphch has only one hydroxy group on the side chain
which is acetylated. Further, at |east one of the

[00107)Y Aixic T G1ARSHHY ﬁ'&&?ﬁ s%%@%ng%é%g&lg%ﬁang WPRRIS. dgn

i's acetyl at ed, nmor € prefera roxy group

a i ' of .the di.pepti.des is .
1001083 MR BB oo s RERE Bl ke ety
has only o h 0X up o he side chain and _both
platel e Ao BPeho G B dyiSh Seting i 38684, el ey e egsine
i.n the dipeptide may be the same or different. [0099]
(OATD)pyeepplpying acapilpat twbe methodupingdiwiss Albiep Retpws the'tessisystem.
synonynous termrefers to a peptide of two or nore
am no acids having at | east one hydroxy group on the
side chain and nore preferably each of the hydroxy
[001099r Tumsg 6 WoeksldISwiR N IBinbSad SREHIRE ffdut POPERDKere used in

However, the preferred acetylated am no acids from
the follRViELploftoR Al Herd SorRnER AOAhALPLRGRIA T A%upptier.
Threoni ne, acetylate ydr oxypr ol1 ne, acetyla?%
tyrosine and acetyl ated serine and acetyl ated
carnitine. [00101] An amno acid is a conpound, which

contai ns an am no group, which may be present as a
Dosag%ﬁef:fxgﬂs g P y b

y amne, a secondary amne or a tertiary amne
or in quaternary am no acid a carboxy group or salt
thereof. The am no acid preferably contains at | east

one
1. Dose Strength: 10, 20, 50 and 100 mg/kg of OAS and OAT
2. Dose Duration: Once

3. Route of Administration: Single exposure by oral gavage.
4. No. of animals per group: 5

5. Blank Control Vehicle

[00110] Experimental procedure: The rats were fasted for 18-20 hours before dosing,
A Syringe attached to a 16 gauge blunt tipped canula was used for this purpose. Two
hours after dosing, the animals were provided with feed. 24 hours (+ 10 minutes) after the
administration of the drug, blood samples were collected (0.2ml approx) in capillary

tubes. Animals were anaesthetized by mild ether inhalation by keeping a cotton swab
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asymmetric center, which contains the side chain,
which is either a hydroxy group orcontains a hydroxy
wW@e@a390Thi s carbon atom at the asynmetric cenPE&r/USB06/044011

preferably in the L-configuration. [00102] An a am no

acid, by definition, is a group of the formula H *
soakedi\etiBr@@@-the nostrilst of the andinal. @lodsbwasccollectienl dom the orbital sinus

zwitterionic form where the R group is the side chain
onto thé caphlearafibe OCREtirth tithe wias obseg¥edin @k ihfeadal b 80 8dHoREs. F6} the

is a a-am no acid. [00103] Wien referring to the

conﬁrkrah&? BEE of@ihg Aofing T \heBEddB0 éeEoﬁtﬁ after HRGRE 5b@Pekal tting.

n €
refer to theé stergochem stry at e asymTetrlc car

the ca
An 1n&§ g‘rfﬁ Qgﬁl}‘%ﬁgﬁg@@%%e% {8 r&?gi Gy )}n Z %iﬂt Elgion o?’platelet
metri c carbons present thereon whi ch al so nmay
aggre@% in other sterochem cal configurations at these
other asynmmetric carbons. Al of the other
stereoi soners are contenplated to be with the scope of
the present invention. [00104] As used herein, unless
[00111]With a¢spect to QAR chudtihg timy W& deteanined once &t leouss aftertdbsing
di sjunctive. Further, the "and" herein includes both
and thélh@Fa@rpéﬂ MUiuky e g s1ﬁg SWHAOA Y, Snly &M@&mk’%&sﬁeasurement

indicated to the contfary, the singular, as used

at 2 hdd#y fisPdosti} Was pBFb M. t he
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pl ur al

and vice versa
non-limting exanples further

WO pwefstoen: Exanpl e 1:

of Acetyl

.[00106] The foll ow ng

illustrate the present

[00107] Anti-platel et ApCT/UB1096/044011

Serine and Acetyl
A Test Method was devel oped to determine clotting tine

to evaluate the anti

Tyrosine in Rats:

[ 00108]

pl at el et aggregati on effect of

0-acetyl -L-Serine HO salt (OAS), and
' etyl -L-Tyrosi ne (g@ oying a capillary
l“t(ﬂ)a@i EFRIL USPigStasp Wmnb%ﬁbangéle “leo‘t"he t est
syste bﬁ‘%cljﬁt% %oung 5- 6 weeks old Swiss Albino rats
wei ghi g DZOGm\Nere used in the follow ng
B+t otocol bl-i-shed
ani nLaI su pI| . se Strength: 110,
20, {50 and 140 ng/ kg of . Dose| Dur at ijon: In
Oncq 3. utd of Administration: Single exposure ly minutes
orall gavage. |4. No. of sty joup: 5 5. Bl afotting
Contjr ol hi gl e [ 00110] [Experi mapical procedur e: The time
Ar,atls were|l fadted for 18-{Barhejuls bef re dosji gyt ofA
IDIg?FI d_}?ugupa ée% we%lghrs?gas%n%).r lﬁ?ﬂ@g bl unt trhi thsd E! ?}g Vas
USTY [JUI pUDC I I l UL
. i el Wﬁ%f @Ehﬁétra G ( MWehor I oF administration
ARf n r the administrati 8it50f [the driud#0pl paeFa6 |6
21440 d?ﬁ' | ected(1E38y] Ji—n—eahpif!i aF
APA 12:39 45 10:41 11048 |7
211402 144 8
APA 2:40 2:47 10:42 10:49 7
211403 154 7
APA 2:41 2:48 10:43 10:50 7
211404 160 7
APA 2:42 2:49 10:44 10:51 7
211405 164 7
APA Group- 2:45 2:53 10:46 10:54 8
221406 | 2 M 1132 8
APA Group- 2:47 2:55 10:47 10:56 9
221407 | 2 M| 144 8
APA Group- 2:48 2:57 10:48 10:55 7
221408 | 2 M | 156 9
APA Group- ‘ 2:49 2:59 10:49 10:57 8
221409 | 2 M_ 1160 10
APA Group- 2:50 2:59 10:50 10:59 9
221410 | 2 M_ | 174 9
APA Group- 3:00 3:09 10:52 11:01 9
231411 | 3 M [ 140 9
APA Group- 3:01 3:11 10:53 11:03 10
231412 | 3 M| 144 10
APA Group- 3:02 3:12 10:54 11:02 8
231413 | 3 M | 158 10
APA Group- 3:03 3:112 10:55 11:05 10
231414 | 3 M |62 9
APA Group- 3:04 3:19 10:56 11:07 |11
231415 | 3 M_ | 176 15

49




t ubes.

Ani mal s were anaesthetized by mld ether

i nhal ation by keeping a cotton swabsoaked in ether

woear/osdee7 nostrils of the ani nal.
fromthe orbital

seconds.

of 30
clotti

ass checked 30 seconds after the | ast observed

ng

Bl ood was coPCBUS®6/044011
sinus onto the capillary tube.
Clotting tinme was observed in the interval
For the confirmation of clotting,

apdl Ol &iol}g| Anjincrease ihsobottfiag tifre conpae:sd tjdlll |14
241@3@ gl e ilm ahiaondex of inhibit)ion of |4 atelet
APAJO[ 6R&%1on. [[00111] W {b:06espex2s t o| OAT, ¢hefdingdll4 |16
241414 Was | det pr4si ned oncé at 2 lhours_af9er osing land
APRNENGAGRI N af 24 hours §Bo@r ddsig. |[Wth OO oni:l5 |16
24ong| ¢l ot i ivng| tH88ne _neasunenent .| at 2 hdlrs post dosing,
apwas | preid-¢r mefl. [001 12] TB&9res| A2 op the 5P alrléﬁ‘ 14
24ehowh i nidheite@bl e hereilnbel ow 1 \17_STUDY?2
APSt uflgible |pl of of the Log3MBse M&29 C ptting tl?% |n11:15 14
2412 40 s ddhi h76d in Eigl 1 [00113} +hi%ig 11— the »
cloftingjting in mnuteg was plotted|lagaingt log lof
aphhel doge | Tkg, each|pdint [e3hg @an averaye! of|11:30 |19
25ofol 5 ng | ™M nei4abt ai ned ijn 5 rats. A value of zerol was
ApASS| gres [to Pehicle contiBOR (zE¥®s dose). Agléhdwn B> |23
o5t4ae|{ Bl ot |ivh Fisgure 1, stlatistilcally «Pénifilcant
APAP<DGR)p-¢l ot fing times |@nd obskPved|at alll 14dde [11:36 |22
25148y ebs, ¢ Heween t heldose levels \2‘h‘geT\ o=
APA- Abatoyd-{L- Tyr osi ne and |{AddSer| 34D Aget yl -Lééil?ne 11:40 ) 25
25142415 Exathl b162 bHupan Clinicall Trial$2%ith Acet 1
APRyr pGione:| [ 0D114] A Test| 3NBt hoPHas devel opg&i IFo 140 | 24
25¢@b b i ne Mol bi%% ng tine it o evaluate B3 antli BHatehet

aggregation effect of 0-acetyl-

enpl oying capillary tube nethod in two human

2. \(A1S fder s i

‘ Clotting | In

Start of | time minutes

Animal | Test Initial body bleeding
D roup | Sex weights(Fasting) | time
APA Group- 12:52 12:59
211301 {1 134 PM 7
APA Group- ; 1:00pm | 1:07
211302 |1 150 7
APA Group- 108 PM 1 1:15
211303 | 1 148 7
APA Group- 1:09PM | 1:15
211304 |1 164 6
APA Group- 1:10PM | 1:17
211305 |1 172 7
APA Group- 119PM | 1:25
221306 | 2 142 6
APA Group- 1:20PM | 1:26
221307 |2 148 6
APA Group- 1:21PM | 1:29
221308 |2 152 8
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[00115] Two mal es ages 46 and 50 each wei ghi ng about

60 Kg and 90 Kg,
wo b@7fosdokowi ng regi men:
Strength: Vol unt eer

1 (90 Kg) 1000 myg,

respectively were treated according
Dosage Details 1. DosePCT/US2006/044011
Vol unteer 2 (60

Kg) 350 ng of OAT 2. Dose Duration: Once 3. Route of

APA AdpiGrdupt rfati on: |Singl e expospiie2py ¢nal gayage. 4

221308| Ak Contmol Sglib4 tine zerp clottijng ti mpdhe repults

APA ar Egeligwy in the follow ng thhbbsPMP|adact Acety

22131dy[ 9si ne Jpse =14690 ng 350 hy Time|VoM Tifrg Vol R 0 6
O p.58 95 2551285506248 1II06.75 8 7.5L2.5
6 Mex—Op-4223Hrefease

APA Group- 1:26 PM | 1:35

231311 |3 M 144 9

APA Group- 1:28 PM | 1:37

231312 13 M 150 9

APA Group- 1:29PM | 1:38

231313 | 3 M 158 9

APA Group- 1:31 PM | 1:39

231314 |3 M 160 8

APA Group- 1:33PM | 1:41

231315 | 3 M 176 8

APA Group- 1:34 PM | 1:53

241316 | 4 M 146 19

APA Group- 1:35PM | 1:55

241317 | 4 M 148 20

APA Group- 1:36 PM | 1:52

241318 | 4 M 154 16

APA Group- 1:38 PM | 1:55

241319 | 4 M 166 17

APA Group- 1:40 PM | 1:55

241320 |4 M 176 15

APA Group- 1:42PM | 2:08

251321 | 5 M 148 26

APA Group- : 1:43PM | 2:05

251322 |5 M 148 22

APA Group- 1:44 PM 1 2:10

251323 | 5 M 152 26

APA Group- 1:45PM 12:15

251324 | 5 M 168 30

APA Group- 1:47 PM | 2:15

251325 |5 M 182 29

The plot of the Log Dose vs. Clotting time in min. is depicted in Fig. 1.
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Sustai ned 25 18 Increase % [00116] Figure 2 plots the
whol e bl ood clotting tinme in the two human vol unteers

wob@7osk7 each 1000 and 350 ng. Maxi mum cl ot t i PQT/UB2086/044011

i ncrease of 42% was seen in Vol. 1 user, who took a
hi gher dose, and nai ntained 23% i ncrease in clotting

[00118] TR FRY ¢Nthe il @ME $n AfihREs WaN flbiddd £Aamei L4d\6f the desrin
vol unteer had | esser maxi num and sustai ned 1 ncrease in

ti : ( > :
me/ke ool e oy L HHEARP B G M BT SHECh (rero
dat a,shown .in Table 2 .and Fi gure it,i.s rprising
was agfrp 5 Silp Bontfl (Gnd (B e SEOGR Pl et SRR o)
. Tyrosine denpnstrated dose dependent, i ncrease in
S’fatlst@ﬁﬁx pignigicant (R <0.g heloftmetaaesiwre obssrvad at all dasglevels, and
clotting tinme was sustained for at |east 48hours as
betweeie the doegllevels M(@icehymoet O1Acatd k-larosins and tAcsBer = fboAretsl-L-
any unusual side effects or toxic reactions to
SerindH@Det yl - L- Tyrosi ne. [00118] The above description
illustrates the scope and spirit of the present
invention. It will make apparent to those skilled in
the art other enbodi nents. These ot her enbodi nents are
i T | ati.an.~0 nt invention.
Examle P Hlpl A CHRIACTRAE Wit Chedd CRAREE S be | i mi ted
nly..b e appended cl ai gs. WHAT _| | MED | S: A ..
roo1{jo e Moo B ey Slows B Renting wiing G (r Sxe g ous-
whi ch conprises admnistering to said mamal a .
plateles pggregasion; efferinfi Ptk Lelorosiee bLinky enplgningcapillagt whe
hydroxy contai ning naturally occurring amno acid or
methog fratwrelewoan ealbibtgeraccept abl e sal t

[00115] Two males ages 46 and 50 each weighing about 60 Kg and 90 Kg, respectively

were treated according the following regimen:

Dosage Details

1. Dose Strength: Volunteer 1 (90 Kg) 1000 mg, Volunteer 2 (60 Kg) 350 mg
of OAT

2. Dose Duration: Once

3. Route of Administration: Single exposure by oral gavage.

4, Blank Control Self, time zero clotting time
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thereof or Zwitterion thereof, wherein said hydroxy
containing naturally occurring am no acid has one or
wWOorReog/0sopdlt oxy groups on the side chain thereof PCHIS2006/044011

wherein at | east one of the hydroxy groups on the side
chain of the hydroxy containing naturally occurring

The reswitsrase slriven insthafdtopting tabile: 2. The net hod according to
Claim1 wherein the acetyl ated hydroxy cont ai ni ng

Producht uiCahdeyyl dgrosime i ng ami no acid is prepared by reacting
a naturally occurring am no acid having a hydroxy

Dose gr oup0¥tmehe si de ¥anc t hereof or a pharnmaceutical ly

i acce&t able salt thereof, or acylating derivative

met her 8" wi th HE&tiY2'4cid or derivative there of under

o effegtive ace&yl até'gn reaction conditions. 3. The
nmet hod according to Caim1 wherein the acetyl ated

g hydrgxy contagninggaturally occurring amno acid is
substantially enantionerically pure. 4. The net hod

12 accoBding to &£ aim 1 wherein the acetyl ated hydroxy
containing naturally occurring amno acid is

24  gubsBanti al | ylpur 7%, The nethod according to Claim1
wherein the acetyl ated hydroxy containing naturally

48 occufPing ami4te ad®¥ is in the L configuration. 6. The
nmet hod according to Caim1 wherein the acetyl ated
hydroxy contai ning naturally occurring anino acid is a
a-amno acid.7. The nethod according to Caiml
wherein the acetyl ated hydroxy containing naturally

Max %ccu42 i ng am no acad is an al pha amno acid in the

L- configuration.
Increase

Sustained 25 18

Increase %

[00116] Figure 2 plots the whole blood clotting time in the two human volunteers who
took each 1000 and 350 mg. Maximum clotting time increase of 42% was seen in Vol. 1
user, who took a hi gher dose, and maintained 23% increase in clotting time even at 48
hours after initial dose; the second volunteer had lesser maximum and sustained increase

in clotting time (25 and 18% respectively) consistent with lower dose administered.
[00117] Based upon the data shown in Table 2 and Figure 2, it is surprising that a simple

acetylated amino acid such O-Acetyl Tyrosine demonstrated dose dependent increase in

clotting time, and furthermore, such increase in clotting time was sustained for at least 48
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8. The nethod according to Claim1l wherein the
acetyl ated hydroxy containing naturally occurring
wapinos®@ei d i s O acetyl -L-HydroxyProline. 9. TPE€T/Ds10he0t4011

according to Claim1l wherein the acetylated hydroxy
contai ning naturally occurring amno acid is

hours@s meewed in- Viblueioei hdNeithex: voltrgeeratparttdany andsualsidoeffects or
Claim1 wherein the acetyl ated hydroxy cont ai ni ng

toxic reattivmltd V-Aceyl-LMgosadd, no acids is O acetyl-L-serine.
11. The nmethod according to Caim1 wherein the
acetyl ated hydroxy amno acid is O acetyl -L-tyrosine.
12. The method according to Claim1 wherein the

[OOII@Z la??xiﬁd&%%%llﬁ%&%ltﬂ%p %@gpdﬁg%@g?‘“ﬁ' é:nq t1187Qént1on It
wil m%e%?éﬁaa? S Ti5es SRS R FabortRery é‘@esﬁmg

am no acids are adm nistered to said manmal . 14.
embodipeRis drovithindhe pergerapleteniof the praserfinyantign Therefore, the
caused by excessive platelet aggregation in a nmamal
presenpjfrivehtioroshpuidleslimited oily by thewppendsiailgmyanmal i n need
of treatnment a pharmaceutically effective amount of an
acetyl ated hydroxy containing naturally occurring
am no acid or pharmaceutically acceptable salt thereof
or Zwitterion thereof, wherein said hydroxy containing
natural ly occurring am no acid has one or nore
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hydroxy groups on the side chain thereof, and wherein

at | east one of the hydroxy groups on the side chain
w@boozlosooly dr oxy contai ni ng natural |y occurri ngP@NUR06/044011

acid is acetyl ated.15. The nethod according to C aim

14 wherein the condition is a vascul ar disease, a

WHATIS olaxIMEDISase or a peripheral vascul ar disease. 16.
The net hod according to Claim 14 wherein the condition

is a stroke, heart attack or thronboenbolism or
ischema. 17. The nethod according to Caim 14 wherein

1. @Ry k&%@ﬁf@(ﬁéﬁ%ﬁ%ﬁﬁ%& H £6h2RHAA Qv IR6h BorhSrises

a-am no acl accordi ng to Caim1l4
.. n t ace I .OXY, [
adminigigneto il o ¥ BRI abEE o g R ARuRRLE, |
Claim 14 wherein the acetyl ated hydrox nt ai ni
hydrox o MANTARS RIS CE A oF ROMEM ooy @a?em%g«?ﬁalt
20. The net hod according to Caim 14 wherein the i
thereofa &msitteniandthengaf, sshgrein Sﬂlghmdrngy sontABingaiagplly occurring amino

adm ni stered parenterally, transdermally, orally,

acid habuaeat hyre hydgixyadrbyps dnrthe side ohais lthereafeatdakhersinat least one
subcut aneously. 2 1. The nethod according to Claim 14

5int b6 oPNE 9o xS ABhAINhEatadEll ) 0 castia
oftheh‘ﬁﬁ?dx?'agg%%ﬂ}%}lﬁlﬁ ldrglil(agP?ol | @ CP(}@Z?etyl { Thregnfne s

amino %Cf%%cx lﬁ ‘l’d?a: (r)nSIt |nge 22O LTﬁge%L hggr Iaggo?:ji ng to daim
2. ]I’he me%hod accgrd%n%%%ld]%% ?wheren% #R acetyr?edehydroxy containing
naturally occurring amino acid is prepared by reacting a naturally occurring amino acid
having a hydroxy group on the side chain thereof or a pharmaceutically acceptable salt
thereof, or acylating derivative thereof with acetic acid or derivative there of under
effective acetylation reaction conditions.

3. The method according to Claim 1 wherein the acetylated hydroxy containing
naturally occurring amino acid is substantially enantiomerically pure.

4. The method according to Claim 1 wherein the acetylated hydroxy containing
naturally occurring amino acid is substantially pure.

5. The method according to Claim 1 wherein the acetylated hydroxy containing
naturally occurring amino acid is in the L configuration.

6. The method according to Claim 1 wherein thé acetylated hydroxy containing

naturally occurring amino acid is a a-amino acid.
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acetyl ated hydroxy containing naturally occurring

amno acids are admnistered to said mammal . 23. A
w@banrasweut i cal conposition conprising an ant i PEI/as®0€044011

inhibiting effective anbunt of an acetyl ated hydroxy

contai ning naturally occurring am no acid or
7.  phbe metedtaccating ta Ctapt labhaemaht atdrdned hydroxif eorthiatngon
t hereof and a pharmaceutical carrier therefor, wherein

naturaliftoGeuisilg eMinocARd Biafialtha Asditd adill Yo MeTUESIHRBraABh N0 aci d
has oneor nore hydroxy groups on the side chain

t i I . _ S
SR O R S S L e
I m no. aci d i C | ated... and wherein the
na}mraggéiz‘ %/L{néﬁggl%ﬁ%arc d)% (%8?{3?%73% r%a/? I8y occurring
ino aci.d is _not Q Acetyl-L-Carnitine._ 24. The .
9. Weihod arcoading dnbldmdi Weergindhe arehdated hydraxyromeining
wherein the acetylated hydroxy containing naturally
naturaldy: eequitingjaminioragideis Quadetyldulbbreanineal | y pure. 25. The
phar maceuti cal conposition according to Caim 23
10. Viftermethod hecoadieg yi @laid laviereinaké seetylated hgdraxy taltdiping
enantionmerically pure. 26. The pharnmaceuti cal

natural®POReidd ARind GeRls 4 Oicki91-Eltify 23 wherein the
acetyl ated hydroxy containing naturally occurring

1. OIS el LR AL ol Wlfary o o i
i rein. the acetyl ated hydroxy containing naturally
0 acet%\{‘g@ﬁ}"i‘)?w& amno acid is in the L-configuration. 28.

The pharmaceut.i cal conposition accordi ng to Caim23
12 rasthoqd pecording {A Glaty 1 wherein the acetylated hydroxy containing

amino acid, which is O-Acetyl-L-Carnitine.

13.  The method according to Claim 1 wherein a combination of two or more
acetylated hydroxy containing naturally occurring amino acids are administered to said
mammal.

14. A method of treating a condition resulting from or caused by excessive platelet
aggregation in a mammal which comprises administering to said mammal in need of
treatment a pharmaceutically effective amount of an acetylated hydroxy containing
naturally occurring amino acid or pharmaceutically acceptable salt thereof or Zwitterion
thereof, wherein said hydroxy containing naturally occurring amino acid has one or more
hydroxy groups on the side chain thereof, and wherein at least one of the hydroxy groups

on the side chain of the hydroxy containing naturally occurring amino acid is acetylated.
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hydroxy containing naturally occurring amno acid is
O acetyl - L- HydroxyProl i ne, QAcetyl- L-Threonne,
W@20acP59h7 L- seri ne or O Acetyl -L-Tyrosi ne. 29.Pdmes2006/044011
phar maceuti cal conposition according to Claim 23
wherein an additional anti-platelet drug is
15.  ateinidtiptiadcbyrdiimeee €itim BOwhdiein thh aemtiGensiacascular disease, 2
conmposition according to Caim29 wherein the
coron: dabona peipheraPlacelapliséiseg i s aspirin, clopidogrel,
I pyrida ﬁ)e or ticlopidine. 31. A pepti de conpri sed

16. qfhegﬁe?l@dzac@?{afﬂﬁgg VC\Ethg 14 %bﬁﬁﬁﬁne cHktiGdh ¥R)stBRe, Hiet SaHEK

eren erel n eac as a hydroxyl group on
t e chain and wherein at |east one of said
Orﬂlro‘i’i‘gﬂ‘?rﬁ PO RPE™NE acetyl ated or phar maceuti cal ly
acceptabl e salt thereof or Zwlgalte“ r.eof . 32.

17.  Jdsmeodaseondingdg laiol dheren ﬁa%ﬁ?’ mé‘P’ Cf’ﬂ%“mng

hydr oxyl groups on the side chain is acetylated 33.
mmmoéMénpa@anmg>amtordlng to Caim31l containing 3-6 am no
acid residues where at |east three of the hydroxyl
18. Jheupshdduccheis WeClainal 4 waeeinihe nydtpiated hydrpxy Tiestaining

pepti de according to Claim31 having 4-6 am no acid

amino A&8 iAH SR MREAGkRat®in. | east four of the hydroxyl groups
on the side chain are acetylated. 35. The peptide

19. aﬁl%%e ctc? ﬁo'@l\%n E‘?Wlﬁg&uﬁfhg a@é&ﬁ%d aghtbxyadhfiuffg

wherein roxyl groups on the
amino §j0 & %@ﬁ#@ﬁ&eﬁsﬁﬁg L?#ogﬁwx?ﬁ%nﬁ'y‘ﬁr Oxyl groups on the
20. Thg?nethod according to Claim 14 wherein the acetylated hydroxy containing
amino acid is administereci parenterally, transdermally, orally, buccally, vaginally,
intravenously, rectally, or subcutaneously.
21.  The method according to Claim 14 wherein the acetylated hydroxy containing
amino acid is O-acetyl-L-HydroxyProline, O-Acetyl-L-Threonine, O-Acetyl -L-
Carnitine, O-L-Acetyl-Serine or O-L-Acetyl-Tyrosine.
22.  The method according to Claim 14 wherein a combination 6f two or more
acetylated hydroxy containing naturally occurring amino acids are administered to said
mammal.
23. A pharmaceutical composition comprising an anti-platelet inhibiting effective
amount of an acetylated hydroxy containing naturally occutring amino acid or

|

pharmaceutically acceptable salt thereof or Zwitterion thereof and a pharmaceutical

carrier therefor, wherein said hydroxy containing naturally occurring amino acid has one
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chain are acetylated. 37. The peptide according to
Claim31l, which is a dipeptide, wherein each of the
w@eioios@mei ds fromwhich it is forned is a PCT/US2006/044011
nonoacetyl ated amino acid and wherein the acetyl group
is esterified to each of the hydroxy groups on the
or moxsj hydraxiyzgrounsfonghe bide ahaio theedod and@herEireatgegst onteofdhe hydroxy
Claim 31, which is substantially enantionerically
grouppinrtke si88 chalinef g hyydtexptoniaingndfuralishéceirring amino acid is
substantially pure. 40. The peptide of O aim 31 where
acetyl@ed; n@whiefgn &% 42 ifﬁd@éﬂ@dkdkyt d@)ﬁtaﬁ}ﬁi?é hélﬁfall by cbirihB 8mbno acid

conf i gur ati on. Thé peptide of Caim 31 wherei n at

tbegggthp Aititdhe amno acids is a a amno acid. 42.
1510 }éptlg 11%“DCI aim 31 where the acetyl ated hydroxy

ntain atural | v..occurr ci,d i.n th
S@b ﬁ%&g“%\‘%@gfﬂ&%’é’ﬂ%&?ﬁ FAFORHEE 1 Gl 23 teph the tylated
acetyl ated hydroxyproline, acetyl ated.threonine or an
hydroxy coplaining aatilf/ﬂf Cﬁ@nag anng 301 auhstentindlypyre. The
di peptide of Claim 37 wherein the dipeptide is
25, Ghrgdegnaguticabepmpositionsascordngioetipim 23 wherele theyacetylated
O Acetyl -Ser-O Acetyl Tyr, O Acetyl Ser-O Acetyl Hyp,
amino @¥id é4 yubstafdally@nhatbdnibrictiy pufe. Acet yl - Thr - O Acet yl - Thr,
O Acetyl - Thr-0- Acetyl - Tyr, QAcetyl- Thr-O Acetyl - Ser,

6. t ,
R T T T

hydroxgdﬁﬁﬁﬂxixg% gyﬁ ggrébg @Eﬂo a%l‘yﬁlp'ﬁgyam@ g; z: Thr

27.  The pharmaceutical composition according to Claim 23 wherein the acetylated

hydroxy containing naturally occurring amino acid is in the L-configuration.

28.  The pharmaceutical composition according to Claim 23 wherein the acetylated
hydroxy containing naturally occurring amino acid is O-acetyl-L-HydroxyProline, O-
Acetyl-L-Threonne, O-Acetyl-L-serine or O-Acetyl-L-Tyrosine.

29.  The pharmaceutical composition according to Claim 23 wherein an additional
anfi-platelet drug is additionally present.

30.  The pharmaceutical composition according to Claim 29 wherein the additional
anti-platelet drug is aspirin, clopidogrel, dipyridamole or ticlopidine.

31.  Apeptide comprised of from 2-6 amino acid residues, which may be the same or
different and wherein each has a hydroxyl group on the side chain and wherein at least
one of said hydroxyl groups is acetylated or pharmaceutically acceptable salt thereof or

Zwitterion thereof,
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O Acetyl Hyp-O Acetyl Car, O Acetyl Hyp-O Acetyl-Thr,
O Acetyl Hyp-O Acetyl Tyr, O Acetyl Hyp-O Acetyl Ser-,
w@20hcB9h7 Car - O- Acet yl - Ser, O Acetyl - Car - O Acer@T/ubhope/044011
O Acetyl -Car- O Acetyl - Car, 0-Acetyl-Car-0O Acetyl -Thr,
0- Acetyl -Car-O Acetyl -Tyr, when Ser is Serine, Tyr is
32. Tyhegrniule acaerding tosiaim 3 Iria whivh tveofithe bpdrony gaowbsldpghe
. 1s hydroxyproline. 44. The di peptide of C aim 43
side chipissdostyilgged.he di peptide is O Acetyl - Hyp- O Acetyl Ser,
O Acetyl Hyp-O acetyl Thr, O acetyl Hyp-0-acetyl-Tyr,

33.  OThepéptideldtor@ndes CHlimt Ron@inikY AWPnino @eid e\l Where at
Hyp. 45. The di peptide of C aim 43 wherein the

least tHieB 8P d'fo%ypgg%ﬁ | O Acetyl Thr
o OeAcet ;S@Hyp, AQ%%JFJQE?%%%%& y t‘ﬁdyr, O Acet yl

Thi = nr - O Aget vl r-Q Acetyl-Thr. 46.
. e e Rkcordil 1o Claimy TR e AR PP R by

Ser -...O- Acet yl - Ser cetyl Ser O Acetyl Tyr, O Acetyl
least f@&ro-f&eA@’éﬁﬂ}’?yl BHuPs @Oﬁﬁe‘t‘gﬂ chagy arpagetylatad. Hyp, or

QCAcet yl Ser-O.Acet%I _Car. 47. The dipeptide according
35, Bhegpepiife ageording 6mClagm Bl Aewing|5-Grymir0-atacbteyiduds whereain at

Cacetyl Car-O Acetyl Tyr.48. The di peptide according

least five ofthaibydd&yigioaps érsthe side chain are acetylated.
O Acetyl -Car-0O Acetyl - Tyr, OAcetyl - Car-O Acetyl Ser,

36.  CriAgRbitic Sedordh et iim 3N iwhefin all of the hydroxyl i
O Acet yl - Car - Oécet yl-Car or O Acetyl ycg"r".y(fr,gggstgrfthwde

chain dt Beetylated.

37.  The peptide according to Claim 31, which is a dipeptide, wherein each 6f the
amino acids from which it is formed is a monoacetylated amino acid and wherein the
acetyl group is esterified to each of the hydroxy groups on the side chain of each amino
acid.

38. The peptide of Claim 31, which is substantially enantiomerically pure.

39.  The peptide of Claim 31, which is substantially pure.

40.  The peptide of Claim 31 where each of the amino acids in the peptides is in the L
configuration.

41.  The peptide of Claim 31 wherein at least one of the amino acids is a & amino acid.
42.  The peptide of Claim 31 where the acetylated hydroxy containing natually
occurring amino acid in the peptide are independently acetylated serine, acetylated

hydroxyproline, acetylated threonine or an acetylated tyrosine or acetyl carnitine.
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49. A pharmaceutical conposition conprising an
anti-platelet effective anount of the peptide of Claim
wa o0anaspod7 phar maceuti cal carrier therefor. 50.PE/HEI0060M4011

of reducing platelet aggregation in a manmal, which
conprises administering to said manmal a platel et

43.  Tidipeptidg o£€tabn 817 wéhezern thet dipéptidads Pelstetsd SenO-Aetyhber,
43. 51. A nethod of treating a condition resulting

O-Acefyt Sen-OrA eyl Shd A cetyi-SesOvAcgty BT al Ot AagyrSegsi-heoetyl Hyp, O-
mammal whi ch conprises adm nistering to said manmmal in

Acetyl TRED-AtetyT €A TBAEtA-PHAO RCEHUITH 2O AceBfi B I0-WReAITTYRLO-
o of the E|c>)gpti de ofet% aim43. 52. The cr;cg}ilhod accgrdi ng

Acetyl-f}?g-e%égi&@ﬂyﬁsér Wﬁ&&gﬁrﬁﬁé-&g&%ﬁg& g)e-ifa%e l-ﬁ‘ﬁlls-ég}x@étﬁll-gar, O-

a coronar di seas I pheral vasc r

IS e. . Th t.hod accor.ding I.m ei
Acety! FyE SRR Gy Tign O Bod e R AU G Reg TF-O-AccIFeE) 8.
t hromboenbol i sm or_ ischem a. 54. The nethod accordi ng
Acetyl{Iyr-§-aicatybThibAeetl-T e Opa petyhean 9-Aestyinilxr-6-Agetyl-Hyp,
parenterally, transdermally, orally, buccally,
O-AcetyhHiyp4? Agetyl 6ot @ Agstylddyp-0t-Asetsh®lis OrAcetyl Hyp-O Acetyl Tyr,
subcut aneously. 55. The pharmaceuti cal conposition

O-Acet§LHp-B-AGetyDS &L, aD-A A WapRARetFPS &gl - A bddytaCar-O-Acetyl-Hyp,
anti-platelet drug is additionally present. 56. The

O-Acet%g?gi@%@ﬁﬂéﬁ(gigai@?%i—@ﬁ@@-&@e@ﬁ[ﬂﬁ!‘@—A&ty@@rf@%etyl-Tyr,
when Ser is Serine, Tyr is Tyrosine, Car is Carnitine, Thr is Threonine and Hyp is
hydroxyproline.

44.  The dipeptide of Claim 43 wherein is the dipeptide is O-Acetyl-Hyp-O-Acetyl
Ser, O-Acetyl Hyp-O-acetyl Thr, O-acetyl Hyp-O-acetyl-Tyr, O-acetyl—Hyp-O-Acetyl
Hyp, or O-Acetyl Car-O-Acetyl Hyp.

45.  The dipeptide of Claim 43 wherein the dipeptide is O-Acetyl Thr O-Acetyl Ser,
O-Acetyl Thr O-Acetyl Hyp, O-Acetyl Thr — O-Acetyl Tyr, O-Acetyl Thr-O-Acetyl Thr,
or O-Acetyl Car-O-Acetyl-Thr.

46.  The dipeptide according to Claim 43 which is O-Acetyl Ser- O-Acetyl-Ser, O-
Acetyl Ser O-Acetyl Tyr, O-Acetyl Ser-O-Acetyl Thr, O-Acetyl Ser-O-Acetyl Hyp, or O-
Acetyl Ser-O-Acetyl Car.

47.  The dipeptide according to Claim 43, which is O-Acetyl-Tyr-O-Acetyl Tyr, or O-

acetyl Car-O-Acetyl Tyr.
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anti-platelet drug is aspirin, clopidogrel,
di pyridanole or ticlopidine.57. A nutritional
W@ oovposdosT on conprising an effective anount of PERUS2006/044011
acetyl ated hydroxy contai ning naturally occurring
am no acids or pharmaceutically acceptable salt
48.  fThedieptids acwidingioi Qaim #2 mhitth ia AHAeetiaCrr-Or Aephylt Ly, O-
acceptable carrier therefor, wherein said hydroxy
Acetyl-CRRADRABEPIOS a0 UA edty1YCapdB-diceiyh Tha ot DeA ety dChra®-aweiyl-6ar or
nore hydroxy groups on the side chain thereof and
_ ehl I t one of the hydroxy groups in the side
OAcetml&ﬁ@o &E%(;}Bﬁ’?/dr oxy containing naturally occurring
m,no_aci d i.S i . e : e
19 PSRl 3o RRR L Eb Gy AR sl B Plalud AfrBER dn g h
.. hot O Acety]-LCarnitine. 58. nutritional conposition
peptideof (Hatmg %@‘%m&‘f‘ﬁt’\?gcﬁm TGPt he peptide of Caim
31 or Zwitterions thereof or pharnmaceuticall .
50.  AowefhodioF tedSging DIAEIPCREraRAHOB AR CHEBETE abl o
carrier therefor. 59. The pharmaceutical conposition
administerdny Wisaig hamMaba platdetvittebising cffetieeamauatof e pepiisle afed
of amino acids in the L-configuration. 60. The nethod
Claim #¢cording to Clai m50 wherein the peptide is conprised
of amno acids in the L-configuration. 6 1. The

' Intrb Qi Qr RBuske® bFlerbd¥s 8 platelet
o1 %‘2‘?@?%%?%‘2&%{&% eﬁiﬁ?%%gtéﬁllﬁ&ger-(}me?yl Ser,paee
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52. %g %e%lllc;d according to Claim 51 wherein the condition is a vascular disease, a
coronary disease or a peripheral vascular disease.

53.  The method according to Claim 51 wherein the condition is a stroke, heart attack
thromboembolism, or ischemia.

54.  The method according to Claim 51 wherein the peptide is administered
parenterally, transdermally, orally, buccally, vaginally, rectally, or intravenously or
subcutaneously.

55.  The pharmaceutical composition according to Claim 49 wherein an additional
anti-platelet drug is additionally present.

56.  The pharmaceutical composition according to Claim 55 wherein the additional

anti-platelet drug is aspirin, clopidogrel, dipyridamole or ticlopidine.
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Thr-O Acetyl -Car, O Acetyl Tyr-0-Acetyl-Tyr,
O Acetyl - Tyr-0- Acetyl Hyp, QAcetyl- Tyr-O Acetyl - Ser,
wW@208ce5917 Tyr - 0- Acet yl - Thr, 0-Acetyl - Tyr - O ACergT/uLaN6/044011
QAcetyl - Hyp- O Acetyl -Hyp, O Acetyl -Hyp-0 Acetyl -Car,
O, Acetyl - Hyp- O Acetyl Thr, O Acetyl Hyp-O Acetyl Tyr,
57. &M@%‘%ﬂnﬁ%@}&mwpgém,w@fq@tﬁww ofpmacstyfated
Ser, O Acetyl -Car- O Acetyl Hyp,
hydroxy geaéaining safuralyssetying@mine @ideet pharaeutisablystogépiatic salt
O Acetyl -Car-O Acetyl -Tyr, when Ser is Serine, Tyr is
thereofT g Hwittedon Garedf anCamuiritionelly ddveptable thfrid Mei&foR RehetdP said
i s hydroxyproline. 62. The nutritional conposition

hydro8CemtAhing nhtGrOya WashEAR ' ' i
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1 cetyl Tyr-Q Acetyl Tyr, O Acetyl-Tyr-0-Acetyl Hyp,
acety *’%&@@M’W epbtapng sauiallyseeurring Apund acidisnadOadeetyl-LThr |
. O Acetyl -Tyr-O Acetyl -Car, OAcetyl- Hyp-O Acetyl - Hyp,
Camitige.Acet y| - Hyr- 0 Acetyl - Car, O Acetyl - Hyp- O Acetyl - Thr,
O Acetyl Hyp-O Acetyl -Tyr, O Acetyl Hyp-O Acetyl Ser,
58, G Auteitiphal CampOsifios tythpSeing al) ededive lamoant §A6 Béptlde!d¥ Olaim
0- Acetyl -Car- O Acetyl - Car, O Acetyl - Car-0-Acetyl -Thr,
31 or ZRith6iedns khéeadt-dPpha@iacentidall bfefdalt! ' ior
, Tyrosine, Car is Car nlilti ng,a T Fh gggaﬁtﬁﬁggﬁdr@%a%ug%%ﬂgﬁy
[ line. 63. The pharnaceutical conposition
t
aceep dé’?cor %rﬁfééé?%)?d aim6 1 wherein the peptide is OAcetyl -

59.  The pharmaceutical composition according to Claim 49 wherein the peptide is
comprised of amino acids in the L-configuration.

60. The method according to Claim 50 wherein the peptide is comprised of amino
acids in the L-configuration.

61.  The pharmaceutical composition according to Claim 49 wherein the peptide is O-
Acetyl Ser-O-Acetyl Ser, O-Acetyl Ser-O Acetyl Thr, O-Acetyl-Ser-O-Acetyl Tyr, O-
Acetyl Ser-O-Acetyl Hyp, O-Acetyl-Ser-O-Acetyl Car, O-Acetyl-Thr-O-Acetyl-Thr, O-
Acetyl-Thr-O-Acetyl-Tyr, O-Acetyl-Thr-O-Acetyl-Ser, O-Acetyl-Thr-O-Acetyl-Hyp, O-
Acetyl-Thr-O-Acetyl-Car, O-Acetyl Tyr-O-Acetyl-Tyr, O-Acetyl-Tyr-O-Acetyl Hyp, O-
Acetyl-Tyr-O-Acetyl-Ser, O-Acetyl-Tyr-O-Acetyl-Thr, O-Acetyl-Tyr-O-Acetyl-Car, O-
Acetyl-Hyp-O-Acetyl-Hyp, O-Acetyl-Hyp-O Acetyl-Car, O-Acetyl-Hyp-O-Acetyl Thr,

O-Acetyl Hyp-O-Acetyl Tyr, O-Acetyl-Hyp-O-Acetyl Ser-, O-Acetyl Car-O-Acetyl Ser,

62



Hyp- O Acetyl - Ser, O Acetyl - Hyp- O Acetyl - Thr,
O Acetyl - Hyp- O Acetyl - Tyrs- O Acetyl - Hyr-0- Acet yl - Hyp,
wW@20ace59h7 Hyp- O- Acetyl - Car, O Acetyl - O Acet yl - PPUS2006/044011

QAcetyl - Thr-O Acetyl -Hyp, or

O Acetyl - Car-0-Acetyl -Hyp, diacetyl Car-Hyp, wherein
O-AcetylpCarsOnYyetyd»sp, PrdtétyleCare@-A ceind- Tt Qedlced eardd-Agetyb Thr,

Cl ai m 50 wherein the peptide is, O Acetyl-Hyp-QAcetyl -
O-AcéhgFCartD Av&it it Fiidywhén Sxged SérineNTyr is Tyrosine, Car is Carnitine, Thr is

O Acetyl - Hyp- O Acetyl - Tyrs- O Acetyl - Hyp- O Acetyl - Hyp,

Threofiné@fd Wyphly RydabA\peéinle; Car, O Acetyl - O Acetyl - Hyp
O Acetyl-Thr- QCAcétyl - Hyp, or

AP r.- - | - , | 1
2. TRERACAR o bpRGRY heckling B CRELSE st Mk p B 'R,
r diiova ar. hea 0 I [ C ris
cetyESe AR O Bl B e T QrAraer Skt Bree gy, O-
effective _anount of an acetyl ated hydroxy contai nin
AcetykSari-Aaey 5By A rRSy S Aseii CoF, QHehdlbeG-dary Thr, O-
acceptable salt thereof or Zwitterion thereof, wherein
Acetyls BirdORyebtydxLyrc Om aitylt Tig-OraftoatyddSey, @daatylThoCaAietyl-Hyp,dO-
has one or nore hydroxy groups on the side chain

AcetyltTigr®@of cet@rChry\OeA @iyl TB4-0-acstyl T A cElRTHidLA¥tyl Hyp, O-
groups on the side chain on the hydroxy containing

o OO G5 /A1 AR GG IR AR .
Acety ST Al B QR T R A RN Gl QPR o5 e
O-Aceé% g;%;gé'g\qqﬁ){lgfﬁ8g¢$elé§gﬂ}@g8 02! :éengPA)créPyrli air-la)g—A%etyl Ser,
O-Acetyl-Car-O-Acetyl-Hyp, O-Acetyl-Car-O-Acetyl-Car, O-Acetyl-Car-O-Acetyl-Thr,
O-Acetyl-Car-O-Acetyl-Tyr, when Ser is Serine, Tyr is Tyrosine, Car is Carnitine, Thr is
Threonine and Hyp is hydroxyproline.

63.  The pharmaceutical composition according to Claim 61 wherein the peptide is O-
Acetyl-Hyp-O-Acetyl-Ser, O-Acetyl-Hyp-O-Acetyl-Thr, O-Acetyl-Hyp-O-Acetyl-Tyrs-
O-Acetyl-Hyp-O-Acetyl-Hyp, O-Acetyl-Hyp-O-Acetyl-Car, O-Acetyl-O-Acetyl-Hyp O-
Acetyl-Thr-O-Acetyl-Hyp, or O-Acetyl-Car-O-Acetyl-Hyp, diacetyl Car-Hyp, wherein
Hyp is hydroxyl proline.

64.  The method according to Claim 50 wherein the peptide is, O-Acetyl-Hyp-O-
Acetyl-Ser, O-Acetyl-Hyp-O-Acetyl-Thr, O-Acetyl-Hyp-O-Acetyl-Tyrs-O-Acetyl-Hyp-

O-Acetyl-Hyp, O-Acetyl-Hyp-O-Acetyl-Car, O-Acetyl-O-Acetyl-Hyp O-Acetyl-Thr-O-

63



a conbi nation of 2-6 am no acids and a
phar maceutically acceptable carrier therefor, wherein
w@roores®i7 one of the am no acids is an acetyl aP€rusS2006/044011
hydroxy containing naturally occurring am no acid or
pharmaceutically acceptable salt or Zwitterion
Acetyl{hgr en0;AchyleCdn@iAcxiyl-Eymt dianétybCaraliyp, atheyein Eon iy hydyoxyl
am no acid has one or nore hydroxy groups on the side
prolinechai n thereof and at |east one hydroxy groups on the
side chain of said hydroxy containing naturally
65.  QCmidtHol¥g eﬁ‘l‘[ﬂn@ﬂxg%ﬁé S8dibSasRbRE Ybhes a rAEmbh ¥ hireinires
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..am.no i I Ly 0
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bydrox CoRaNI FAOAT AT IR BB RPE G Beeridhi pt
1000 ng _and the total anount of the conbined m xture .
thereof g @avitienionsthersetl wherahpsridhyHOKy §oiaReng YR ISHOCCHITING anmino
nutritional conposition conprised of a nutritionally
acid haebheat mve: Iododiyngroipsrondhe Side @hainitimrecfcandswherpig at least one
nutritionally acceptable carrier therefor, of which at
of the Hy@fskly 20€ps3Hi thO sid6 thhih 5n #it iRaRbYY euntanihy datoally occurring
containing naturally occurring amno acid, or

3 3 G é&al |y acceptable salts thereof or
amne w@{is{%rﬁgatr%s t hereof wherein said hydroxy containing

at ur,al.l ccurri ] [ S
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. .the hydroxy groups gn the side ain of the.hydr
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acetylated, and the remaining am no acids ar hydrole
67.  dophainacenyicalacomparitipn sempFiping @ PhaTReeRiRGaly ,efngﬁVG amount of

acceptable salts or Zwitterions
a combination of 2-6 amino acids and a pharmaceutically acceptable carrier therefor,

wherein at least one of the amino acids is an acetylated hydroxy containing naturally
ocdurring amino acid or pharmaceutically acceptable salt or Zwitterion thereof, sgid
hydroxy containing naturally occurring amino acid has one or more hydroxy groups on
the side chain thereof and at least one hydroxy groups on the side chain of said hydroxy
containing naturally occurring amino acids is acetylated, and the remaining amino acids
are hydroxy containing naturally occurring amino acid or pharmaceutically acceptable
salts or Zwitterion thereof.

68. The pharmaceutical composition according to Claim 67 in which each amino acid
is present in an amount ranging from about 0.1 to about 1000 mg and the total amount of

the combined mixture does not exceed 10,000 mg per dosage form.
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thereof. 70. The nutritional conposition according to
Claim69 where each amno acid is present in a range

w@bRooalosmes7 0. | ng to about 1000ng and the total BODUAL06644011
t he conbi ned m xture does not exceed 10,000 ng per

dosage .form ... ) ) . L
69. " Anu e“tlonal composition comprised of a nutritionally effective combination of 2-

6 amino acids, and nutritionally acceptable carrier therefor, of which at least one amino
acid is an acetylated hydroxy containing naturally occuning amino acid, or
pharmaceutically acceptable salts thereof or Zwitterions thereof wherein said hydroxy
containing naturally occurring amino acid has one or more hydroxy groups on the side
chain thereof, and at least one of the hﬁldroxy groups on the side chain of the hydroxy
containing naturally occurring amino acid is acetylated, and the remaining amino acids
are hydroxy containing naturally occurring amino acidé, or acceptable salts or Zwitterions
thereof.

70.  The nutritional composition according to Claim 69 where each amino acid is
present in a range of about 0.1mg to about 1000mg and the total amount of the combined

mixture does not exceed 10,000 mg per dosage form.
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