Acetyl ated am no acids as Anti-platelet agents, Nutritional And
Vitam n Suppl ements BACKGROUND O ( THE | NVENTI ON [ 00001]

Anti-platelet drugs are useful in the treatnent of cardiovascul ar and
cerebrovascul ar di seases. They have been shown to reduce the

i nci dence of vascul ar events, nost inportantly, Mocardial Infarction
(M) and str ooeno@aer people are particul arly vul ner abtesphanidhase

di seases, and their risk factors increase wth age. [0002]

Anti - pl at el e agor egaf i of platelets.in . the blood,
whi ch i f |5%@‘&&#‘%?&@%@%&3?ﬁnﬁ@?ﬁgeiﬂéﬁ Agepts, NujEdional | ead
to t hronboenbol i sm f or mat i onVitddmiydupplemenisr di ovascul ar events -
such as stroke or M. Atherosclerosis is the major cause of vascul ar
events. It_can be nanifested as coronary di sease, cardi ovascul ar

di sease or BAGCKGHROBING QJ T INVINERONPVD), and some patients

suffer fromnore than one formof the nultiple diseases stated above.
[0003] It HA8pedirmlddiewmet bratseldfit the depesi dfsafliowmschidrasd de t he

- arterial vessels of sone asynptomatic individuals as young as 10
years ol d fasPrevatculpr diwasserellien bave bean shfwnfto reduceitisrinddeneind vascular

at heroscl erotic plaques. These plaques are prone to rupture, exposing

t hr ombogenfEM &St HREEY: Mfoctiadpittiop @Hywd geoksOlfegeanions, | eadi ng

to the formati on of a thraonbus, which can | ead to occ]usion of a

bl ood vess&f ,°“Fﬁ@&a‘flﬁe@ab§fotf’ 3‘}%% @ﬁlef‘%&?ﬁ i gk facorfRegease e age.

2007/ 059047PCT/ US2006/ 044011 [0004] A thronbus is an abnormal cl ot

t hat develops in blood vessels. Blood flow past the clot likely

th : it t he. bl
vessel . THOBES ek B e I AL BE AR e ipd Mk B0 1 o
ot 5t 0p_ bt Wl e Db aIALY A D91 LA 1B SLE A O ¥

system e.g., smaller systemc arteries or arterioles leading to the

heart, br %me?&hm@m%ulhmaﬁs sudiEsQEDS: R RhALRle s8R0 S8akIeN do
not normally formin normal healthy blood vessels. This IS because

t he endot hElhvisdiMreetBAR s i astfatdiGh tdoRdlidRhsh ! du@icXdetla: dise e prevent
the formation of thronmbi and inhibit platelet aggregation. [0005]

At her oscl erdgiesi! vascudar dissBa@&D)f antl kendfati@ks seBerifldmwiire thad adettyml &Si ons
cal | ed at heromat ous pl aques devel op on the inside of arterial walls.
These pl adesultpledifasm edtebybodeposi ti on of minute crystals of ,

chol esterol in the intim and snooth nuscle of the vessel. The
crystals grow | arger over tinme and eventually coal esce to form| arger
crystals. In addition, the surrounding fibrous and snooth nuscle
tissues pRUAIRKIERasteenshoyibihas faiticiopasiimiannd ingjderte avigrigl vbssels ofeooeer time
to formlarger and | arger plaques. The plaque and the cellular
prolifer af‘%‘%l? méwmg § BVOPREAs| I Yﬁwl‘gﬂlﬂ&ﬁﬁe’é@"@%@e giEft ual ly it

| eads to lgl ocka%g oftht he blloo? flow in the vessel. Further, such

ext ensi ve ARBUHTCE 05 ADEPSEERC R e PSS RIASHCS FRSOTCAR VB PTIEENe so t hat
eventual ly the arteries hecone stiff and unyiel di.n d.they | pse
their distensi B ?Stués.mlcﬁs tgzgaflr%f%rﬁcaﬁ%‘%@?{?ﬁ?%% ie§ ‘B&PZQF BFEEPLeh at e
with the n her, l.i pi.d eadi to calcifi ion,

whi b caus 2ot B R PlodS s orRied Sopd Ffl Bangedifiuih Wik

degener at Lyggeareas in their walls, the arteriosclerotic arteries are
easily ruptured. When an atherosclerotic artery ruptures, causing the
surface thereof to becone rough, the endothelium beconmes damaged and
cannot release the WD 2007/059047PCT/ US2006/ 044011 af orenmenti oned
protective nediators. Further, where plaque protrudes into the

fl ow ng bl ood, the roughness of the surface causes clots to devel op,
and eventually leads to the formation of a thronbus or an enbol us.

[ 0006] More specifically, platelets adhere to a ruptured plaque via
their glycoprotein Il b receptors, arld rel ease a nunber of active



WO 2007/ 059047PCT/ US2006/ 044011 [0009] Low doses of aspirin have
been shown to be of benefit for preventing or treating stroke and M.
As | ow a mai ntenance dose of 75 ng per day of aspirin has shown to be
effective. Aspirin inhibits the COX enzynme in platelets, which, in
turn, inhibitwosiynishasi s of TXA2. Aspirin al so inhibitgrakasiaeNc! 1 n.
In theory, these two actions should cancel each ot her but the

endot hel i u rﬂ)ﬁ(ﬁ] abi, 15%11%%%&1%& %at%@%l e?izr%b?%ﬁ gesseis dt}F wp t el ets

cannot. The endot he |um also requires a 0se’o aspl i

i nhibit it ndIXiRdy yaks iaant b 5@%0']1%% aﬁychltﬂgﬁ E(HJ&@%IQJJEF\FG?S’GI t hus a

| ow dose of aspirin is effective. However, nmany patients

suf fer fr omhesicety Jowing el bfc@advn dsTeRBHIRSIHE Eibbli do'ﬂ@t s’f%)sﬁow%ig%{ﬂf | cant
bei ng gastrointestinal ("Q") upset, irritation and bl eeding. Al so

concurrent tiegplugigbredt podiondi the ti@laiRPfsEhed Osthaller Mlelmid Heki@mat ory
drugs ("NSAIDs") significantly increases the occurrences of these

si de ef f ectgeriols pphdingioaliedwart, htady, kidhey onlubts. TaOMbGLAE plagelcbgEREatRA
drugs, either naking themless effective or nore toxic (anti-

coagul ant s do pinprstatelsn & wemgel hbathy bloed vessefs 0T i b@hupitdogdehelias been
shown to be somewhat more effective than aspirin in sone of the
clinical tFoeases progtpeyplinredaitriqriddeavhigh mevse teedbimptionng civambisn ahibact i on,
as it inhi b|t t he bi nding of the platelet aggregator ADP to its
menbr ane r BEES5t5E€E0R| | ke aspirin, O opidogrel does not inhibit COX
enzynmes. However, the incidence of G side effects in many clinical
trials wth d opi dogrel showed that it exhibited the sane G toxicity

profile as A a_and es .ar with
Cl opi dogr ePﬂ&ﬁzﬁrﬁﬁ egdgﬁllgjl? %gnfs a% ag? Ofstl{le g?sf"é‘évﬁghn?&’éEﬂ oni nal
di sconf or t ;i AGkts, h z

t hr onbocyt%penl a&(@glgﬁ%?h néavie {ag D? lg\%e %IW%]’II at e?sgp {sgq]iler% formed

circul ati ng dapapd) omeQe%Q@tZlé 915&91%%5’ %Servgglag\ﬁ%%%m%%%?&m Simi | ar

to aspirin, an increased bleeding Is are

co- admi ni stegsel drhitkyftalhORIHEE b0 tindRE Qeﬂﬁ%ﬂlg Q&!ie%e t ?&angge? the

bl eeding tinme of anticoagulants. [0013] Dipyridanole is used al ong
Wi th aspi rdrystalsn i didition, aheesirb@ding fibfohs &Hﬁﬁ@dﬂbﬁhdc&@sﬁ%ﬂﬁhi@ﬁ%@o W th
prosthetic heart valves. Also it is used in the prevention of

i schemi ¢ Jomoddgitiamed layera vdickniow Sehemnt © faiklagkand RigkNiR4qual. ane or with
aspirin. Wiile the node of action of D pyridanole is unclear, it is
t hought t @ldaphingitte celhdaradfifsitobecohe pl ateedietis thb artdrbethdaragedywal |

i ncrease the potency of Er ostacyclin (which reduces aggregation) and
i s respondfapt e blagkagp phibe blpeiibh ipitiel vesstlf Euttiey, sichektmbivegmoasodi | at i on.
But again, dipyridanole has several adverse side effects associated
therew th? o argdeapgipdintatbprteries, sodbtaywtalithetrtovienteconirisitand enzynes
have been_re rte n association with di pyridanol e adm ni strati on.
Mor eover , “¥ ‘&%If‘ﬁ St ?Sﬁflfegﬁlsfe&mb‘g% é‘}ﬂdé‘tlmhtcﬁmumdéfﬂloﬁ%ge@mﬁ@nar y

di sease ca SUMVARY OF THE | NVENTI ON [ 0014]
There are gth%%%%Zl?S?%(ﬁ a’é&?‘ﬁ b‘B@‘F E‘fa@t"g H’r‘iﬁ&éﬁcf‘t}’i’nt‘ﬁéChrF&P%@%fhetaﬁ%fteb #re
useful ing nt .o r. of vas ar._di seases such as M
or stroke. JT%O\%{ever a Tca\fsﬁé)f%r gggneﬁﬁ\ygﬁﬁﬁtl%ﬁi‘ﬁfHf‘uss’ihﬁé“eé‘lﬂfcé%‘i’téc or ot her
health co 0 h nvention is directed to
anti - pl at gﬁ{?ég{&%% Ea%{;?t %Jtegaﬁ\é']e% s%heﬁ?f em |one ru%ﬁr(?? o] vl v st

suppl emn{h@re&ﬂ@%ec%ﬁ@ r&%ﬁ%ﬁéﬁld&%ﬁl Fneo@éorﬁ/ ? éf wd LS SASE: aseﬁxf
anti-platelet drugs aré deriv rom nat ural am no aci

virtually have no side effects; hence, they possess very hlgh

t herapeutic i ndex. More speci ficall y, they are acetylated derivatives
of the hydroxyl containing naturally occurring am no acids such as
serine, canitine, threonine, hydroxyproline, tyrosine,

5-hydroxyl ysine and the |ike or pharmaceutically acceptable salts



manmal in need of treatnent an anti-platelet effective anmount of an
acetyl ester of a naturally occurring amno acid or a dipeptide,
tripeptide, tetrapeptide or pentapeptide, or hexapepticle, each
havi ng at | east one hydroxy group on the side chain thereof or a
pharmaceutically or nutritionally acceptable salt thereof, wherein at
| east one of ¥h¥EMYW#bxy groups on the side chain of SETHSAMMYIIaci d
or dipeptide, tripeptide, tetrapeptide, pentapeptide or hexapeptide

i s esteri fiabementidecd protectve netliaigrso Bxther, whirX bladu@ piohedes afto the OGAZ 1 The
present invention is also directed to a nethod of treating or

prevent i ng biepd drseushiass of treemrfede cmessislots to devblog andeventaslydehdby el at el et
aggregation conprising adm nistering to said mammal in need of

treat nent HAmgionof pthemdreer aafmbeles ve anmount of an acetyl ester of a
naturally occurring am no acid or dipeptide, tripeptide, tetrapeptide
or pentapeptide or m xture thereof, each am no acid, including the

am no aci ds,,i he pepti.de. havi ng an. hydr ox roup on the side chain

t her eof or &gb%ﬁéﬁr‘?‘rﬁ’g%ﬁﬁhgﬁlq@e fig o "’r%lftl’lie‘i 1)’/16‘?#‘5 Maghe&c&kb@aer%ipélbs al t

t her eof , i . t one of .th dro roups oQf.  the side chain

of Csar 0’ an ooy SElaBl o B8R b oGl et B oabBRe Fbbcpiae |
ent apept i I D1, 4 A rifi with the acetyl group.

ERI EFp DES | 5%”’6%%%&%% %%f\ﬁ ﬁ@bﬁﬂﬁ%ﬁ%ﬁe e quoge 3%‘%%@3%’ y Sepi cts

the aver agﬁmﬁ&ut@Eég.l'é@&iohioggla@eﬂtsmﬁﬁ& o hg%e@&qj:%t%llsl aloym?{g'tx e dose

admi ni stered thereto. [00191 Figure 2 depicts graphical e effect

of the aceiudtanesic@led BottrhBIS bili9aO s AR RERAL 16 QtInR0of thd ot
di fferent dose levels of the drug, 1000ng, and 350 ng. WO

2007/ 059047 R iht/EDO D65 ddditd ol daihRkds B2 BRSERE BF itk oHpinliile tRRESENT .
| NVENTI ON [ 0020] As defined herein, a peptide is an am no acid chain
havi ng 2 dheflpembiaminnatsdibridoges midiless tifdes, pinekiang geeReMldddesssagont ai n
1-5 peptide bonds, i.e., dipeptide, tripeptide, tetrapeptide,

pent apept iadeérleymaie ap epiot.ddecafs® 02Rg octhsion eftimbldoy aeeuy, bodtlawNi ng
naturally occurring amno acid" refers to an amno acid, which is
avai | abl e slealifhartupustiend fores alotiywhidhom gnbiophedormatien afiadigonhaionan [ 0022]
It is to be understood that the term "hydroxy containing naturally
occurringeﬁﬁﬂﬁb aci d" does not nean that the hydroxy containing am no
acid utilized in the present invention to make the acetyl ated product
must be derived froma natural source. It only refers to the fact

that it c e nat ur.al | v. f ound wever, although it can be naturally
found, on&Q e@rcﬁpﬁﬁe‘at%e aék?r?q% P];f’l?l_tﬁ‘éts’ﬂ‘{ mWE‘ the ﬁ@&@&ﬂctﬁ*ﬂ“ﬁ@]ﬁeﬁ% it.
Thus, to ; dr ox i ning naturall ccurring

ani no aci gﬁﬁa%a%ﬁge%g%r{“hg%e? g%?a%ﬁ%sf' c\g%% ee?rgig]'g’?qeﬁ‘gtl Siugh %“gﬁat[”ﬁ’r ally
OCCUr i Ng.&m (s I - i sed. the .L- ine which is
a0l at ed fror RuAg bl Sk DR CONI IR O elhler 188 Poliies no
di f f er encend pfi@castslatgd am no acid described in the present

i nvention can be derived fromeither Lserine made chem cally or
natural ly, [0023] The tam "acetyl ated hydroxyl containing naturally
occurring am no acid" or synonymthereto refers to a naturally

occur r i ng[eaes] MmesaanilplafeistehichiRelufMedkRiR Clipb iR A8 yAHantiN, & hydr oxy
group on the side chain wherein at | east one of the hydroxy groups on
the side ohantytehgaswiiyirat d. Each[oMesklis Rscribsitictat ed her ei nabove,

t here has been a significant amount of research conducted to devel op
safe and effective anti-platelet drugs. Wiile aspirin is inexpensive,
it is associated with a nunber of side effects. C opidogrel is a nore
expensive counterpart to aspirin, but it has not shown any | ess side
effects. These drugs also do not work consistently in all patients
who ingest them For exanple, it hag been reported that there are
aspirin "responders" and aspirin "non-responders”. In certain




pl atel ets, and hence act as superior anti-platelet drugs Since they
are sinple acetylated am no acids or peptides, they can be classified
as nutritional supplenents, and therefore can be positioned in the
mar ket for imedi ate consunption by the public to inprove theft

cardi ovascul ar health. Thus, an aspect of the present invention is
directed to 2¢@N1@¥d naturally occulting am no aci dCiasiong+&11

hydr oxy group on the side chain and to the pharmaceutically and

nut ri ti onalP309hCeoeddisedrifespiil Hage bdaLieRh to DAREFRLM fIrRRvARRBE ¥F tr@fiRUP 1S
acetylated on the hydroxy group on the side chain. As described
herein, thetreksendMatisdovaainaintcasicedosastys prgapadag df fspieiihih@omabbeal | y
occurring hydroxy containing amno acids in the L-configuration.

Al t hough t FEFEVerdyrideinhibitethe R coneneliy pirtolxly, vgidLip hpn,dstehits sprthetife si de
chain, the preferred hydroxy containing anm no acids have only one
hydroxy gr SEW% Aspign alsqjighibisprpstacyingy dreory; these te agiions shaablcdndelas nor e

t han one hydro roup .he side chain, the present invention

i ncl udes tﬁ%cilgé%roﬁﬁ%ﬁﬂ%@‘mﬁﬁﬁbﬁﬁgﬂ‘?‘%%qﬁﬁ zypogsr Vhiledipal | y
accept abl e th of rein one or re (including all) of the
hydr oxy gr 8%%@%?%”2@%??%% .1%?é?%1“§§h e‘r?&%‘"t?? agoirip B eI f§Xanmi no
aci ds havi BYyAe Y D8Ry the side chain. include .

hydr oxyprol'| he. &trﬂt;lg%%%u%é, se?ﬂﬁtglf ts’t@ursgz?%(go,se‘gf'@plliublaS&W’ﬁ%i ne,
5'-iodotyrosine, 3 5 -di-iodotyrosine, a-nethyl-mtyrosine,

metyrosi ne, 5- hydroxylysine, and the like. Camtine is another

exanpl e_of [0810) aiplider3hdl pliah BGR RokL-BLOHR oltlud A 8pAIG, G0AbY- 1T 19

preferred that the hydroxy contalning am no aci prepare the
acet yl at edsiguificast baiay §&iahRstingl (“GR) k& ARON LA QBN taIiNSn&AERON at om
to which the am no and the carboxy groups are bondéd. In addition, it
i s pref er raditifation dfetheatonistekdidal ufi-ihflntni@orydB@TFTQAIDRY)isQBificale

hydr oxy contai ning am no acids used to prepare the acetyl ated am no
aci ds may eoersaithe wwtdrencea si/there bidi effecarAxphia alstMiteeddtsGaih @y Sthed N €i t her
the Dor L configuration at each of the other asymetric carbons. All
such st &1%8®F 8 seithersuaking i e eBotivnor anoes toxin (aetippioagudalist 0 be
within the scope of the present invention. [0027] Thus, in

accor dancé™SfiotRcaaiad Bredk®nt i nvention, in an erribodi ment of the
present invention, the hydroxy group on the side chain of a naturally
occurring amno acid is acetylated. If the amno acid contains nore

cont onpl ait ALk e el Bet iR Y o GHetmice GRBL G eGP Ry B ORY  0r oLps
Pycr oy o bpe bt R G R Y e R GRS BrEm A ST B
on e si e eRE e EbEC IR BEASE i ARLE M Sieo iy VAR e oy
Py oy 0 otmeEen e e ERE Rk el WO re SR B ety

down to onlayy ORRaGHAE R b%ﬂfd@%&ﬁ sHEHA Rt 9 @xhgﬂ?tgd %la‘ a0 eC(Eﬁ{) ycigfﬁ)irﬁﬁ

acetylated. It is preferred that the am no aci S on e, Two or

three hydaoyiri@malea o8 rhies £ H8reChRintn wRNElopRESe Fﬂ%aﬁ T’ag{i)%g biepne or

two hydroxy groups on the side chain, and nost prefe only one
hydr oxy gsidaxstecn irkhee shidotainaglnBdcbmos, diah, oRRinpRiBENLa-RiRdHgt s of the
present invention include nono -acetyl ated hydroxy containing am no
aci ds. Extémpibesytapkniabhorinalieldwiysdtsor ylatelen inthadirglagdd Ylsodpci ds i ncl ude:
H300OH NH2 O- Acetyl -L-Threonine, NH, O-Acetyl-L-Serine OH NH2

0- Acetyl -L-Tyrosine 0O



[l CH3C - CH3 NCOO- 1 CH3 O Acetyl-L-Carnitine as well as nono and
di -acetyl ated honpbgentisic acid, 5-0-acetyl-L-1ysine, 0-acetyl-L-3",
5'-diiodotyrosine, 0-acetyl-3'-L-iodotyrosine,
0-acetyl -5'-iodotyrosine, alpha-nethyl-m o-acetyl tyrosine,
O-acetyl metyrosine, and the like. The preferred acetylated am no
aci ds are 0O-ateeyrospthydr oxyprol i ne, 0-acetyl -L-threontaraiszoo6/44ntt
0-acetyl -L-serine, and 0- acetyl-L-tyrosine and 0-acetyl-L-camtine.
As with the am no acids, the preferred 0- acetylated am no aci ds have
the L configuration at the asymmetric carbon atomthat is alpha to
t he car boxyjoarey samian®@ agHion RS irfe : ' [ “that is,
t he carbon afgﬁ1to mhigi t he sgg%®§ﬁ§%%%¥%§%§?g@ﬁgggAﬁﬁggﬁgr
preferred OudadedtgrbdaviadClagitsgelpmi GlopRloeidedng! thb bIc@MltinRer aiper €i N the
carbon atomt-o which the hydroxy side chain is attached in the
L- confi gur aagents. [ 0028] The acetyl ated ami no acids nay contain nore
than one asymetric carbon thereon and the various stereoi soners
resulting therefromare contenplated by the present invention.
Nevertheless, it is still preferred that the carbon atomwhich is
al pha to t HEU3hDingridsmeleds wadalpnasvidashicxip tyrpoevpntimndf thvimbhenteliat t ached
to the side Chaiy containing the acetyl group is in the L
confi gur at iPSA7EE Vith Retthie heag velves. lse 1 isaisedie e préwention ofischervic - pl at el et
Activity: S&%%ZQ ThetFresent invention further contenplates
peptides, & Y GTIERY isgRame Maplsptherelone prayithsrivin. | Wikls thepepde of

omthe naturally occurring

pent apept i d_hexapeptides, derived fr, !

ani no aci dg&t% 8?12? %ncga?lg]%éa%ntcgﬁrn‘é isdpoughi o ‘H@B‘F B pdhgrogelafi e de
chain of t ! i i d thgeii acet.yl ated. These pepti des
are prepargﬁn g%ﬂ?% g%%%ﬂ%&?%gﬁﬂ?ﬁgm%ﬁ?ﬂgaﬁgﬁH?%”ﬁﬁﬁ“ﬁﬁl ﬁmﬁﬁgodinent
of the preggisiBYRbhkRa MY ARE, if h;/ati Sa@ A3 Hok gﬁsgllf'ng 1%%51%%8%" epare

the peptides is required to have a oxy @group, tyl at ed

on the si deasghi@iaNadvdidifde drids SRORlIGowid F(Q‘%patn'ld[gg htg;agc; ﬁ.ﬁlﬂg R j de or
pent apeptide may only have only one hydroxy group on the S|é% chai n,
which is adetaet atpatc enZiitis havdt@en fefirizh DihsdoBiBtiRORIN FI8Sidanld Y One of the
am no acids nay have a hydroxy group on the side chain, which is

acet yl at edediFiosradum iydbregvet, ieadueifitia6lon 1BYHAGWEh LRI s BRERr WSRRXY
groups on the side chain, but only one is acetylated. In other

enbodi ment%n aggrdvatgfchastmmirhy dr oxy groups on the side chain are
acetylated, one less than all of the hydroxy groups on the side chain
are acetylated, two less than all of the hydroxy groups on the side
chain are acetylated, etc, all the way down to one of the hydroxy
groups on the side chain being acetylated. [0030] In another

enbodi ment, the present invention is directed to a mxture of two to
si x conpounds sel ected fromthe group consisting of hydroxy

contai ning naturally occurring am no acids and acetyl ated hydroxy
containing naturally occurring am no acids or pharnmaceutically
acceptabl e salts of said conpounds or a Zwitterion of said conpounds,
wherein at | east one of the side groups of at |east one of the am no
acids is acetylated, while each of the remaining am no acids have at

| east one side group containing a hydroxy group. Such a m xture, of

2, 3, 4, 5, or 6 anm no acids corresponds to the dipeptides,
tripeptides, tetrapeptides, pentapepti des and hexapepti des,
respectively, described hereinabove. Any of the am no acids having a
hydr oxy side group or -any am no acid wherein a hydroxy group on the
side chain is acetylated can be present in the mi xture. Mreover the
m xture can contain the acetyl ated am no acids and the hydroxy
containing amno acid of the same amino acid, e.g., 0-Acetyl Tyrosine
and Tyrosine. The only criteria is that one of the hydr oxy groups on




in anti-platelet effective anounts, as defined herein. If nore than
one of the am no acid side chains is acetylated, then the total
anount of acetylated amno acids is present in anti-platelet

i nhibiting anmounts, as defined herein. Al though Carnitine and
0-Acetyl Carnitine may be present, it is. preferred that 0-Acetyl
Carnitine is Whewpsbisracti ve ingredient (only acetyl atmdritsyasoxol
contai ning naturally occurring amno acid) in the conposition.

[0031] It isgnveviRkS dEPaERRVENI§ORM NO acid residues in the peptide:
are natural ly occurring am no aci ds Moreover, it is preferred that

the ami no el THRSAUGSTBE: Jrhgi- ARRk i Em Al @ hale &l gci ds, and
if they have an asymmetric carbon on the carbon atomto which the

si de chai nuksmet bechieder dfvascsad dvedsbubir 4 0ot Groka tic@ver JiNME BrupRY be
ot her asymmetric carbons on the am no acid residues of the peptides,
and the ' vaicpusntisl sieetaomeilitr kabildokiphgtiéker ef rom are cont enpl at ed
by the present invention. The preferred am no acids fromwhich the
peptides are prepared are the hydroxy containing am no acids

descri bed herei nabove. [0032] In a further enbodinent, the present
i nventi on H9kHdhppatcalinnties tiksted Hemiiwiatlet drogn thatere alshpeteitiontlour , fi x
or six hydroxy containing am no acids, which may be the sane, or

di f f er ent Wi‘@t &’fﬁm%tuppleaetts Bt SO HRraraar disesp sTSe irplatsicile
chain is et referred that the dipeptides are derived
fromthe b $5>c/ﬂr eﬁvegcf@maﬂtrgﬁmﬁlﬁtaﬁgs dépydrualy pgye ze S@E/%#eﬁti 561 i ne,

Seri ne, Théleonl tte r osi ne e.wll have

the same or Jproved r}ltlgfltler‘n’m S 1?:‘165%0“5??&?1%%@1%&?7"&56] acatﬁgte‘?t utriti onal

21100, prof e ull ERE e Fap SR DAL IR el B bR s 8BTS o011

and nore pd'aﬁﬁt%ad%leb(mﬁevﬁrdr&x?ﬁr%ﬁne ‘nyb'slﬁw sty XI%};)@‘}sm% dﬁ)lg h?sl dr of the

hydroxy groups on the side” chaln aré acet from

hydr oxy pr ahbi@ceutibilty RepthdlE SNBSS of EPSE BifeyRBLL, ﬁ@ﬁﬂttﬁésnﬁtr&pléﬁldes
followng 20 different conbi nati ons are possible, "going fromthe

am no end ®@bedidpeptieqrR Bétagentitias df BR hGds Maﬁﬁgamtﬂbﬁét@d iR wilch at9dast he
di peptides listed bel ow are understood to be di-acetylated at their
respect i ventbt tholssidtoxp poupsiNoRBaFIdalsWERylat&adt 7 mbatleMi@reof. The present

Hyp- Hydr oxyprol i ne, Thr = Threonine, Car-Carnitine, and Tyr =

Tyr osi ne) :inRhtid@indwtdjiestSbio o PoarmackintidGh d attyilienSesuplanent composition

di - O Acetyl -Thr-Ser, di-O Acetyl -Ser-Hyp, di-O Acetyl -Hyp- Ser,

di - O Acet ypmmfsingPhyacetpipteOestes of b adrllyTogryrring an@roleis whd/oFyipefitie,

di - O Acetyl - Thr-Hyp, di-0O Acetyl -Hyp-Thr, di-Oacetyl-Tyr-Tyr,

di - O Acet yhiRepide. %CPWPDUEA@EWFE eahexapentidelicactphavies 4t ydrasy gopyen

di - O Acetyl - Ser O Acetyl - Tyr-Ser, di-O-Acetyl -Car- Ser,

di - O Acet V& Sééﬁh‘tltijl‘ﬁiphﬁfna@uma@wt%wﬁ#@ ity in ayprdation Seh Apbapresmieel Tyr .
[0033] Thus the ot tide conbination of the am no acid

resi dues %?{,ngg ai@"ﬁdfe’%ﬁ'ﬁ Ca‘@’r‘”‘?ﬁ&‘aﬂa}’FSta?eé’fﬁ'@.hy‘fIﬁWﬁéupéBB@’é, t he
di pept i de§1d95h%1n19 iy gt romthe car boxy group of one ami no acid and
t he am no grou of 5 econd am no acid. For exanple, for

SerineThr eon| ne di acetyl ated di peptide, L-Serine can be covalently
bonded via its COOH group with the NH2 group of the Threoni ne to form

t he (C—O) [dﬂh’k]ameg%séﬂpﬂ%nttbﬁﬁ%%ted?&m of%ﬂlﬁﬁ%ﬁ& ne [ the

L- Serine can be bonded groupo o form
NH (C=0) agri-Re iP@Biood &Q‘?tﬂz]mzﬁﬁ%cﬁﬁneth&?c ﬂyég agrhm%‘t‘e‘?&% Akd

di peptides is readily transfornmed in the y a vast nunber of d,
| iver and bl ood proteolytic enzynmes to generate nononeri c acetyl ated
WO 2007/ 059047PCT/ US2006/ 044011 ami no acids. For exanple,

D -acetylated Seryl Serine, are hydrolyzed in vivo to form 2

nol ecul es of Acetyl -L-Serine, which Swoul d exert its anti- pl at el et



[ 0037] For exanple, by subjecting O,

0- D acetyl -L- Threonyl - L- hydrodroxyproline to proteolytic enzynes
found in either the G, liver or blood, O-Acetyl-L-HydroxyProline and
O Acetyl -L-Threonine are formed. The reaction is depicted as foll ows:
. 043cy HaeOH WD 2007/ 059047PCT/ US2006/ 044011 [0038] As anot her
exanpl e, 0- A¥EO¥98eri ne and O Acetyl - L- Tyrosi ne ar ECHER848€611| n
the mammal i an system by subjecting 0, O D acetyl-L-Tyrosyl-L-Serine

t o prot eol ydnhfal ﬁnzeymeﬁmmn 'aﬂvﬁhtﬁl@te&fe&tﬁ@arﬁﬂunt biia¥ Slery@Bbr bF DOd. The
reaction is depicted as foll 0,0-Di acetyl L-Tyzosyl-1.-Serine
[ 0039] Furdahedigot@iringhese aemnmmpepﬁdeaﬁ@égﬁhaﬁ:@dp@ﬂmm pétipegidasrwel | as
the diacetyled amno acids as well as the other enbodi nents of the
present i rheeapbitids cadihaniog atdoaktiobt hydidre gady ef hesiéd deindfefeotdra of t he
NSAl Ds, descri bed herei nabove. [0040] Moreover, the tripeptides,

t et r apept irdergracqsbtla popiiitivedlyardridx s dptdoti sbeapinlat lessbeneohthy be active
intact, but will ‘also generate active netabolities, which are small
pepti des UBOLY Sprps on the sise psiowasd emine eid Ardierfidaiprotideicd®ertiti ch ar e
al so efficaci ous I\/gr eover, none of these Pr oducts exhibit the

adver se siPOUARSPHET Sexgpentiqrds RISATFRISYiL thsetty’ erpRD oF MVRHE BEphur t her
contenpl ates that pol ypeptides derived fromthe basic 5 0- acetyl ated
amno acids, such as Hydroxyproline, Serine, Threoni ne Carnitine and

Tyr osi ne %dlb ’Pf% ﬁj dssént nv rrEls t2s) d%&ﬁ 0e 29 mt edrO%QrgzlfflI g {)I;Prfévgntmg red to

phar maceut'i ca nutritl ona enen prope

their indi DONEN E@% g& acids in
any such Sglfypeptﬁge caﬁsct%tgl tal O%aruts)etr(rl]%gpg%r esﬁéf%gtwnc ﬁﬂ% | east one
am no aci gahiistNAd to%m@nﬁﬁﬂﬁﬁﬁ n&é@'oﬂ?@aﬁﬁéaﬂ& aﬁht% ele*t‘@ff&u@éhn@ﬁ&to%@t ed
group. In case of sinple dipeptides, di peptides are

pref er abl Vg Bsder OF a fhitarflGy &Eﬂfh.@éa%ﬂn@&mdto'?ﬁgépuﬁ@%ﬁﬁdevﬁﬁ&bﬁa@& tions on
t he side chains of each of the amno acid residues I1n the dip eptide.
[0042] Hopewseptide Bemptesherkof] AviedatihoOid, fichdhg the Binedciliin diepept i des as
descri bed above. The nunber of am no acids can vary from2 to 6

pepti des attidchethsan aydetyidrbub on the bt Watrthead hr Ofhativecsinliyandei ds, and
the 2-6 nenber amino acids shall contain at |east one acetyl ated
hydroxy cowtitimilngcepebiesalt thyreofcwhmein migeastrong of thehydroks gohpse the

0- Acetyl Serine, 0-Acetyl-Threonine, 0-Acetyl Hydroxy Lysine, 0-Acetyl
Tyr osi ne, sige @é@toﬁ'ﬁm@!ﬂlﬁ‘i’ fqidher dmeP@ﬁAemﬁe tdrenenidpPrentapepiidegid t he | i ke)
and the remaining am no acids on the peptide are hydroxy contai ni ng
nat ur al | yho@eagHde hepteaiieh it b astyl #1980-pr esent i nvention al so

contenpl ates that there could be nore than one acetyl ated am no acid
in the 2 6 pol ypeptide nolecules or in the mxture of the am no

aci ds. ﬁﬁ}ﬁhg%ﬁ&l%% (T)i‘%ﬁ@aﬂkgmges of the pol ypeptide which

are non-|

[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.



0- Acetyl Ser-Thr -0-Acetyl-Hyp-Tyr O0-Acetyl Ser-Ser-O Acetyl Car
00431 The present invention also contenplates m xtures of one or nore
acetyl at ed hydroxy contai ning am no aci ds as descri bed herei nabove,
and/or, or one or nore peptides of hydroxy containing amno acids in
whi ch at | east one of the hydroxy groups on the side are acetyl ated,
as defined h&AH"¥*"a conbi nati on of one or nore acef§IHAW HHdr oxy
contai ning am no acids and/or one or nore peptides (e.g., dipeptide,
tri pepti deprt.SipdNeRd dRETIONVRPER PRESENPINIEKEPERt | des) in which at
| east one of the hydroxy groups on the side chain is acetylated in
whi ch at |eexst Aeodined hdrdig alpyslideisyn smile addetain lating her rokirpamns ehéd | s
acetyl ated. [0044] The present invention also contenplates :

phar maceut residued. y Tiamtefenmdrpieptidena@htiaip 1 sqepipledbids, isadipeptidt, trifeptide,
0-acetyl at ed hydroxy containing am no acids and peptides. These

i ncl ude adckivertidn deriepsptideonhaxepeplifer eof , especial ly since the
acetylated am no acids of the present invention except for camtine
and other camtine containing peptides, contain an acid (carboxyl)
and basic Sanino) fupctionalities. mtine is,51%@M'%terion o

cont ai ni ng®%1h bR b, By roTHeRR RS AR HTPHUBIAAT 4o S HRLCy
charge COCl. grayp. It . however, can,formsalts.just .like the other
ani no acid@mgﬁ@@ﬁfH@Hﬂﬂ%Wﬂ¥ﬁ§bF%ﬁ¥&Fﬁg%gﬁ“ﬁﬁg?ﬁ%éﬁﬁﬁﬁ%%||y and
nutritionally acceptable salts include the acid addition salts which
are inorganic or organic acids, e.g. nitrate, hydrochloride,

hy dr obr oM G5y BlS A GuaeloB b Ao I &R Abhlfing RRGIRAG BrindGaLAL €.
4 gte, p g Fe |

trifluoroacet ormate, propionate, gl uconatt actate, oxal ate,
mel ate, mMBLaagRs ndtdchs ﬁa&ﬁfle Bidlok AL RitaihR MRR] Rid Bl MBE Breschiunar at e,

met hanesul phonate, salicylate and the Tike. Suitable basic salts are
formed fromechitRhgRRieGhOice§aPloduddAse Se ivedirdno i MarmeiNotrox ilcondal t s and
include, e.g. alkali or alkaline-earth netals, especially sodium

pot assi umreferd kacrthéayt the g Resbetaturadlly fwhd Uilgwezerndtheuptl icnawbrmagmlyal ts. WO
2007/ 059047PCT/ US2006/ 044011 [0046] A pharmaceutically and

nut ri t i onabiny, me otxpliaily ekil &l the of may o otigsiod it.t Thas, fie @eteptenti Bivent i on
may be readily prepared by m xi ng together solutions of an acetyl ated
hydr oxy cdwéraxsmoniginivgmauedly geconioa pring gcidernbe sudicsizein ot srampleds r ed
acid or base, as appropriate. Alternatively, the acid salt nay be
prepar ed yerdheds ¥y feemdne gl Shel-8wing ied geepyateirerd it i on or
by converting the amino acid or peptide to the acid additiye salt

bef ore t hds iagieed/ro » BRSNS Siit coF esyaldpyzetrd ey %ﬁ?fa‘t"s- ?1 om

sol ution and be, cal |l ect ed filtration or be recover.ed

evapor at i §fEg#ed W@n%ﬁ“{/‘gﬁﬁfn%%dsﬁ‘lqesp_rm InyPEsm B bﬁ(raslbvﬁrgg e
exchange, such gs by.equilibrating a solution of a conpound of the
pr esent iﬁ?@ﬁ?ﬁg dﬁ%?ﬂﬂéﬂ”g dpriate i on exchange resin. lon
exchange may al so be used to convert one salt formof the acetyl ated
am no acid, such as a salt with an acid or base that is not

pharnaceu%%%?th%t&ﬁpg&&ﬁ?ﬁgmggggqgﬁggﬁg?Qggu;5&ﬁﬂhéﬂm%§§a@@mﬁods are

general ly nown 1 n -The conmpounds of the present

I nvention g yQﬁmﬁkﬁBﬁﬁﬁgaQMnéﬂ}&kﬁﬁ%&&h&?Qmiﬁﬁﬂﬁhauﬁﬁmtha@®ne
commercially avail able. For exanple 0-Acetyl -Serine and

0- Acet yl Ty 85ihQddkPor6 @ TRLE4id dndin d¥atih alibat ondeMY 8Ydroiyfgreupt on
purchased, the acetylated ami no acids of the present invention are
prepared hye sakehah atédgatai.t h acetic acid the naturally occurring
essential and non-essential am no acids and/or peptides having a
hydr oxy group on the side chain under conditions effective to form
the O-acetyl derivatives. For exanple O-Acetyl-Tyrosine is prepared
by reacting tyrosine with acetyl choloride in the presence of
trifluoroacetic acid. Exanples of the preparation of 0-Acetyl am no




[0049] If substituents on the naturally occurring am no acids or

pepti des each having a hydroxy group on the side chain are thensel ves
reactive u eaction conditions, then these subsfjtl n
thenselvesgﬁgﬂgﬁgﬁg@ted utilizing protecting groups kno&ghpgﬂ@%%ﬁﬁat
utilizing known chem cal techniques. A variety of protecting groups
known in the art may be enpl oyed. Exanples of such protecting groups
can be found in the book entitled "Protective Goups in Oganic

Synt hesi §0024b}s TndWatddREMIbOVE) MikrdMds S¥erP \ GorB Nt alghlgunt Wrcl‘%?tﬁ t he

contents of which are incorporated by reference. one skilled in

th toi i i . ar.e.
e S e et ook B ORI
pepti de haviaehiydiaK ¥ nBhBkiRsy < HD&s. g‘flﬁgc}&%@%'i@a H&fe; %g??%v:?' c:g)nrélgtgxg:?% 2 €

acetylation reaction and are renove e ace

by th - ' ' f ianed book by G
11 21 g CBER Tl Rl R ] O S BRad e o ST

nat ur al | ing .amn no _aci.ds d tides qf, the present. invention
may b 1 PEREH R BRSPSk eyt ot B ek ||
in the art, such as chronat ography, e.g,, HPLC,  colum

Chr omat ogP A e B h P o Tn oA PR S s roted.
chronatqgngphﬁ, and the_ like, crystallization techni ques and the
like. | tDpSUBHEmopresondest exifdorflapidogrelderaiannt pawel: Inseme sthdigs. dni no
acids and di peptides utilized in the pharmaceutical conposition and
in the nUESTFRqrEsHARat aspii and Clopidogrehnanrresnoaders virirddeoreen8 Yo as bigh
invention are enantionerically pure, i.e., is substantially free of

t he cor ra8$fgndiisds Beirbiordindigationtng lask b gopddraatment reshotise amophpatieotst he
am no group and the carboxy group of the am no acid, except for

canmi t i nevithabedanenslydrave beast attagkd apdstiokes. refers to the acetyl ated
car/ M ne conmpounds which is substantially free of the corresponding D
isoners at the carbon atomto which is attached the acetyl ester.
Preferably, the acetylated am no acids or peptides of the present

i nvent i 4A025put mimber ef sew Haigs abditferebHerahéusio iidaity Habealdd BéeaneNt i oned
carbon atons and nore preferably | ess than about 40% D i soner at the

af or emenyitherstd caich anTielopidine AAdhENQN BRI BeBpRiR AR bisk BfSthicR@RBingbout
25% D i soner at the aforenentioned carbon atons, and especially nore

pr ef or abloinalofa! hNers3BaILiodYEIRE Aopalia b A ARETEBELARGH Car bon

atons and nost preferably | ess than about

af or ene 28 ﬁgﬁﬂgﬁhp )ah i1 -t ' aci ds
and/ or pepti§%§%% h prggggt ?ﬁ@%ﬁ%ﬁgﬁm%?gﬁgﬁgg%%gﬁ%ggﬁéggﬁgé,

i.e., sg%aﬁg (=t Lmpurd t.ies. ihncludin he corresponding D
isomers at t et Sgdg ye\fnfﬁé ’ﬁil%(lz1 8%:151'}1%%5:& eﬁﬂefsg 4 %18%5%&}?8€§v&385§/@5?ﬂ% hi s
paragraﬁgmmgpre specifically, it is preferred that the acetyl ated
natural 'y occurring amno acid or peptide is at |east 50% pure and
nore preferably at |east about 60% pure and even nore preferably at

| east about 75% pure and especially nore preferably at | east about

90% pur ven nore especially preferably at |east about 95% pure
and es pﬁ’é’gﬁld? PRt W&W@f %lfwféﬁ/th#téa@ﬂa@é gerivatizgs pinagually gusEing The
acetyl ated hydroxy contai ning am no acids and peptides and/ or

mi xt ur e¥EIREEILs Pr BIptidpRof femsene. dincmides, tipeatidesutsthpdptifierandeduci ng
platel et aggregation. The acetylated naturally occulting am no acids
and pepperipPsplides apdhepapeptives conjaining O gnoaps mhewit atileast dread the
conpositions in platelet inhibiting effective anounts as defi ned

her ei n. hydr¢:00 5@¥ups is aaeglatddoare stupeisiagiytppteat RHlibitgrirodXJ0X entyaiesidie ani no
aci ds and peptides as defined herein, nay be present in the
pharmaceutical and/or nutritional conposition with other acetyl ated
hydr oxy containing naturally occurring am no acids or peptides or

Y




[ 0058] Since sufficient information regarding the useful ness of these
O-acetylated am no acids and peptides as nutritional supplenent are
provi ded herein, the patient who is well read, famliar with the use
of anti-pl R%8YWPYgs and nutritional supplenents in t REVIFEIUNMIILN
and treatnment of cardi ovascul ar di seases can self diagnose and self

adm ni St §lateldth) 638 hEhcR G6L ¥l sBp&fdr Qﬁﬂ?ﬂtef’e‘fhﬁ s%?xllcggﬂ«{))ra&é Bﬁﬁi%a%%keﬁmm S

w t hout oObtal ni ng any counseling of prescri oma-p ran.

The pati i ) - A i i or
popt | des aure efis2k BBkl AR e b Shifbads nERb LY SRl AR P R
grocery f " Nia ] et_shops, and rhrough various .
ot e bufiiiioboRa e e b R bn BRERG o Bioh Gy plfiesP dBmmppe ot
avoi di ng_the high co f medi cal re. [0059] . The acetyl ated am no
aci ds anﬁ?rglpv%%%ﬂ %@@ﬁdﬁé“m‘bﬂ%ﬂ%ﬁgfﬂ Hreﬁé'ﬁmar UoRF mrg"tt%ﬁ/t@(ﬂceégafﬁddr ug
or as a nuytritional supplenmeni in conveni ent manner, .such as by
oral, i nPMB%@%ﬁ%Mﬁ&FW&ﬁMﬂMMe fidaeldn andde g |y,
buccal ly,, or transdernally. {0060] The_acetyl ated ami no acids or
pept i desPipFmpsstcallyaad putritioasily; asaeniable s3lis therepf ywheenin e seatylemounrisr
exanple, with an inert diluent or with an assinilable edible carrier,
or it nedrehdatedh e s bydiony Broup op thesiderchaine Ais dgearibed hereiaptha hestylated | t
may be conpressed into tablets, or it may be incorporated directly

i nto i ngEBieaciibeg prepaead femn themakilly oconking hwlors eontiiiegbmine abids irand
the |ike; aqueous beverages, such as water, mlk, tea, coffee, soda,
| enpnadethe LrdooBguratien. t Althduigh éreredinteberadieidnyonethlydyxg rouperesent on the
adm nistered as a liquid, and may be suspended therein or nade in
sol ut i orsiderheingtheippefemicd lepdaowyl eeatadfingdmiad atidchave enlywvaak ey droke peupge,
juice, soup and the |ike. For oral therapeutic or prophylactic

adni ni stthasidechait. Bowewt,)if ticathitiidibhad idle Ben pEOhYdExBWuP6n the side

i ncorporated with excipients and used in the formof ingestible

t abl et s, chbinctbalprdsalli@fchtion ieRMAEShokaBRPb@RIs ofphatinkSoutiSHBRAASI ONS,
syrups, wafers, and the like. It is preferred that the acetyl ated

am no aGhfioaRty %%thﬂ@%ﬂ%&é@ﬁ@ﬁeﬁ Gnéjd}irﬁorggfiél]ggigggﬂ thtfsh'}tﬁlig%xy

conpositions and preparations d contain % o

acetyl at ] i i 0 5
conposié?%ﬁ%ggﬁ%dggggggg%l nsoggﬁ?égfocourgé, ggaégﬁﬁég?%ﬁ%?%ﬁﬁy
conveni A -4l .1 0 ,about 80% wei ght of the
acet yl at’e éﬁﬁﬁgggi938§%m§§§P?§§£h¥ﬁgwé%ﬁﬁHFwﬁ$“Pﬁ3%8€8F ated amino
acid or . i S in such, I utic conpositions is such that a
i + abi OGBS $5RobAGHE b4 a i BRute, SRt Sediosine, -
prepar ati ons .accor di to the .present. invention contain hetween about
D5 g+ SVEBRUTEIE0 SR HE P el R e Ving e Of
hal f as nmuch qof the apeé |l ated djpeptide of the present invention if
the di pSfipPdRtest i éa PERferEse tﬁ%& theygeosyprigining anian pedeped iy dr oxy
group on the side chain, and if both hydroxy groups are acetyl ated or
appr oxi RiPaleyhs #rstydaiesbaming aaids ate ip theyL-endigutation et thy datbsay atgmgo pehich
therein is acetylated, and approximately one third as nuch if a

tri pept theamyigo ahibe carbexvroupy we benvdedolreadidiivg, i agprefeared figt thae hydr oxy
group on the side chain and all three hydroxy groups are acetyl at ed,
et c. Reganitinessindiec LivenSgurationf Thedyfrepy carsning bmimd acidsnsedfo prépare

hydr oxy groups on the side chain is acetylated, the preferred

conposi theapetyliatell aoims adids mbpcintab 6lhet Symbatic cORIMRDVhibRE&0distid t wo
of the hydroxy groups of the side chain of the amno acid are

acet yl| adiéidr thelT®or L BenMi@iifin=¢ ach bR othér hbynR et @ithohal A1l @xnnuch; i f
three of the hydroxy groups of the side chain of the amno acid are

actetylated, then the preferred anmount will be about a third as much,
etc. [0061] The tablets, troches, pills, capsules and the |ike may

10



WO 2007/ 059047PCT/ US2006/ 044011 sterile solution in water or another
sui tabl e solvent or m xture of solvents. The solution may contain

ot her subs _..such as salts, particularly sodiumchloride, and
sugars, pawgﬁf"gﬁpﬁ gl ucose or mannitol, to make the s Bf lUpfioro4401l
isotonic with blood, buffering agents, such as acetic, citric and
phosphoric acids and.thejr sodiumsalts, such that the pH of the

Sol ut 1 on*FEOSPERE TERPiIheraERR 5 Sapteruplated i b iiaa Sarsope el thepresent
preparatjon of suitable parenteral formulations under sterile

condi t i oRYeREOY aadi |y acconpl i shed by standard phar maceuti 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 vari ous
antibacterial and antifungal agents, for exanple, parabens,

chl or obut08A0 Thyshiarfsrordanse it the bigsent riveptiers it an amisbdithentloif ki prés8oi6 6]
In many cases, it will be preferable to include isotonic agents, for
exanpl e,inEenjansthe hydrony group ioh dhd sdde ¢haint drsmtgtidy ddoarragueedos acid is

sol utions. Prol onged absorption of the injectable conpositions can be
brought agbilated)if theemiseadid cortigng mopokian bonkydodxyagent en thelsalgichgn,
absorption, for exanple, alum num nonostearate and gelatin. [0067]
Steril'e theaprstrdivensol wniandater the preeiparwhierbiy at Redope bedhis hgdioke
acetylated am no acids or peptides in the required anount in the
appr opr igabups onlthesitle Widihiswastylated. Thud, Mepaidigyon thehadbairsy@ayyer at ed
above, as required, followed by filtered sterilization. Generally,

di sper sigathsps pEaseiitiophs Sde Bhain, MEOSBRNRnvBAH NS niéATpl BetSaclyREdd dnkRsl
active ingredients into a sterile vehicle which Contains the basic

di sper siagis RRGIcHABHELE REdb LA B0 iR ;@Idei cﬂ%l%@lé KRESdd QR {B0SEn a1

enuner at ed above. In the case of sterile powlers, the above solutions

are vacggmedyifsk dps 88 4ks Gid Qi -
Al ternati veel S/JH t ﬁ’g%(yét yl at ed hyd%@?%ﬁﬁ%&gsﬁgwﬁf&e}g&dg?ﬁyri ng

o110 i ABRA i, GORAACIUELAAL S R DSBS oL
PSS kB0 NP s AL R SR BB TR

for exa e use O ese conposli

prepare ti.cal, and/or nutritional s epent

t echni qﬂ%@gﬁ%ﬁﬁgﬁﬂ%ﬁ]@{p E"Tﬁ (%ig%e Ui ety a}ngmtoﬁeeprﬁte a By ‘f%g]%#‘ﬁ OxYy
acetyl a i po aci ds. and, peptides, can.al s e applied topically, in
the T or ep® b B8R SR OB RER prER 2anomechdied Bl < the Mk ot
dusti ng r. SQuitabl [ nts may contai n_the conmpounds of the
present S(Fﬁjemgﬁf’ ipf)%e ?ﬁgﬁwg%or}ldﬂg i %P‘%’&H“?Wdflé‘? mana rAsFiylated HidaRyr e
with one or. nore.of the followng: mneral oil, liquid petrolatum

whi t e p‘éqrg?iP%@fﬁln‘b?‘B‘g%/ | %W@ngls 2 aretylgisH Jydaosy RoAteiRing amine acids include:

pol yoxypr opyl ene, emnul sifying wax and water. Suitable |otions or
cream may contain the acetyl ated hydroxy containing am no acids or

di pepti des of the present invention suspended or dissolved in, for
exanpl e, a m xgure of one or more of the followi ng: nineral oil,
sor bi tan nonosfjear at e,_poliksor bat e 60, cetyl esters, wax, cetyl

al cohol , 2 ", bBHzyl al cohol, water and the like. [0070]
The active 1n1g aH al so be adm ni stered buccally by preparing
a suita faqr i qn of _t he conmpounds of the present invention and
utiIiziEEEHF%XE§E§§¥8ﬁﬂkyPKGHnn to those skilled in the art. These
formul ations are prepared with sSuitable nontoxic pharnmaceutically and
nutritionally acceptable ingredients. These ingredients are known
to those skilled in the preparation of buccal dosage forms. Sone of

t hese ingredients can be found in Rem ngton's Pharnmaceuti cal

Sci ences, 17th edition, 1985, a standard reference in the field. The
choice of suitable carriers is highly dependent upon the exact nature

11



[0073] Any polyneric carrier can be used that is pharnaceutically
accept abl e, provided both a suitable degree of adhesion and the
desired dr profile are obtained and provided |§ |
conpatibIeQﬂ?%ﬁhﬁﬁgﬁagents to be adm ni stered and any Okhgp?mmwmmon
conponents that nmay be present in the buccal dosage unit. Generally,
the polyneric carriers conprise hydrophilic (water-soluble and water
swel | abl e) polyfrers that adhere to the wet surface of buccal nucosa.
Exanpl es of gpoty i arriers useful herein include acrylic acid
pol ymers and copolyf e.g., those known as "carboners” (Carbopol
TM whi ch may from GAF); vinyl polynmers and copol yners;
pol yvi nyl pyrrdFldo , tran, guar gum pectins, starches; and
cel l ul ose polyners, tékich as hydroxypropyl net hyl cel | ul ose (e.g.
Vet hocel D-ghtetgilTlireoriipe Cheri cal Company,
hydr oxypr opyl ceTl ul ose (e.g., *Klucel Tmm which rmay al so be obtai ned
from Dow), hydroxpropyl cellul ose ethers (see, e.g., U S. patent No.
4,704,285 to Al derman), hydroxyethyl cellul ose, sodi um carboxynet hyl
cellul ose, nethyl cellulose, ethyl cellulose, cellulose acetate
pht hal at e, é;ﬁ;zlose apetate butyrate, and the like. The carrier WO
/ U
corrb

2007/ 059047P S2006/ )44011 may al so conprise two or nore suitable
( -ON~gfjor exanpl e, a carbonmer conbined in
5

pol ynmers KkH;
approximately 1:5 t 1 ratio, by weight, with a pol yethyl ene oxi de.
[0074] The dosage urdff of the pharnaceutical and/or nutritional

suppl errentDMlt—LQSm{inme present invention may contain only the
acetylated am no acid of the present invention or peptide or any
conbi nation or mixture thereof and the polymeric carrier. However, it
may be desirable in sone cases to include one or nore additional
conponents. For exanple, a lubricant nmay be included to facilitate

t he process of manufacturing the dosage units; lubricants may al so
optimze erosion rate and dfjug flux. If a lubricant is present, it

w |l be pregent o=t o of about 0.01 wt. %to about 2 w. %
preferably #bout .Joto%bout 0.5 wt, % of the dosage unit.

Sui t abl gy] e far de, but are not limted to, nmagnesium
stearate, cal cium Stearate, stearic acid, sodium stearyl funmarate,

tal c, hydro@aAcetydgeTybbsing s and pol yet hyl ene glycol. As will 'be
appreci ated by those skilled in the art, however, nodul ating the
particle size of the conponents in the dosage unit and/or the density
of the unit can provide a simlar effect - - i.e., inproved

manuf acturability and optim zation of erosion rate and drug flux- -
Wit hout addition of a |ubRicant. [0075] Qther components may al so
optionally be incorporat into the dosage unit. Such additional
optional conponents include fqk,exanple, one or nore disintegiunts,

di l uents, hj n€étss, eqbaﬁéers, or®the like. Exanples of disintegrants
D

t hat may ed ingyude, but are not limted to, crosslinked

pol yvi nyl | i donés, spen-as crospovi done (e.g., Pol ypl asdone(r)
XL, whi ch may|be~obt aified from GAF), cross-Iinked carboxylic
nethylcelluloégﬁ, such as croscamel ose (e.g., Ac-di-sol(r), which
may be obtai n&d3from FMC), al ginic acid, and sodi um carboxynet hyl
starcheg_(¢g. Q. | gt ab(r)), which may be obtained from Edward Medel |
Co., | nbjﬁ%t}(ﬁﬁe&aﬁlﬁﬂﬁr&ﬁd alginic acid. Suitable diluents are
t hose which are generally useful in pharmaceutical fornulations
prepared using conpression techniques, e.g., dicalciumphosphate.

di hydr sasevqlleasgnonorgnd-dirgestylated hpmpespiisicpeide fOapsebi- L lysing$0-266ty kP >
sugars that have been processed by cocrystallization with dextrin
(e.g., Yoliedyiyresine Peagelyld rlrdedosyrasion Q-piaylSidedogosine, piokemethsdimp-ch

may be obtained from Anstar), cal cium phosphate, cellul ose, kaolin,
12



WO 2007/ 059047PCT/ US2006/ 044011 and the carrier-to-drug ratio,
Pressure, carrier and carrier-to-drug ratio may thus be varied to
obt ai n sho(te nger-1lived dosage units. [0081] The_dosage units
may have a&}f{?fj%sﬁgﬂconventional shapes, for exanple, |%918H@2326,’°44°11
di sks, wafers, tablets or the |like. [0082] As used herein,
" phar mac ek Blytokind COMRLGM Sy RRME £ t @Fl&! pRUAL el ol Yimin
accept abl e ct(zs;dradryif er" i ncltgdesygﬁy ’ang I}i sg?l\e/g%?ésrfeh Fgg@regi on edi a,
coat | NgS aciadlirk RREER i AlyapidpAith, I01AGRN 3 LSELON SN, i o,

5 aadh A Ok e, ORI St el

absorption del ayi ng agents for pharnmeaceu trve's nces or in

nutritio S I d . ihe art. cept _i.nsof ar as
any convg%!tt%l%n Osmeci’?l g Og%&t géﬁ%m%ﬁgﬂ%'mn%%%téﬁemnwcf%’&‘Eé’mg@ﬁ 3

i ngredie . . < hargraceuti cal and/qr. nufritional .
conposi t ?%et sﬁt?{g&@g &r%t% glg%ﬁ%‘{ere}% 2 §%@§%€HP§% a 8@0 i ?}?‘Br’i}% %an

al so be Lncorpprated into the conpasitions, .[0083], age unit_form
as used Jﬁl raeﬁoﬁﬁ? Sy aflé AR EH| al?i%‘é‘?’é{eg Wq%lgou‘i?‘?téﬂ thgcagban ar y
dosages for .the. jects to be treated; each unit containing a

pr edet er PN Wg@ﬁﬁ% %@e ‘31*3“56 ﬁfﬁféteia&&%?tb%npr%f@r&@a%ﬂa&eé apinoAsiist he
desired fher utic.or prophylactic effect in association with the
require ﬁ‘ﬁ%Waﬁﬁ 1iey Whergin the parbematgm to hichdhehydronyeiteropaindx y
~containing naturally occurring amino acid or dipeptide of the present
i nvent i Atterkeddp isdupdiguraien.conveni ent and ef fective adninistration
in effective anounts with a suitable pharraceutically and or
nutritionally acceptable carrier in dosage unit form as herei nbefore
descri bed. For purposes herein, the pharnmaceutically effective
amount , [P08] e iacesylated hming avhistiay cogtasf heethanena apunhetan darbbe
nutritionally effective amount ' or synonyns thereto are the sane and
are bei riberesseandithe eriohastgreaisbiyers Aesulting (etosfRge arelcoiteRyRMAILS. the&ont ai ns
the principal active conpound in anpunts ranging fromabout 10 ny, or
as | ow gsestntrigvepfion. Newdrthelasy, Ted &)l prefeabiDiht (BOBRbGHatorh fwbIAE @hhh B
solution, the concentration of the conpounds of the acetylated -
hydr oxy tigoskiab Biodg apéthercaiox ahd H8icRH i r il bndaBges
from about O. 1@trrg m. to abou%g%gg mmﬁﬁnﬁﬁﬁlgaggggsgéfe%%@ccé?{

admi ni sticalcbQNgrob & iAGRL1Y beHtRardR¥H b oK ¥oafthabdidigeam N0 acid in the
buccal unit dosage formis present in an anount preferably ranging
fromabout 1 to about 500 ng. In any of the nutritional or
pharmaceutical conpositions of the present invention, the peptides

\?\ﬁ?gLi :3? @%{S%Q}éﬁazﬂq%‘%le@hc%%%ﬁt one hydroxy group on the peptide,

one he hydroxy groups is acetylated then

t he ano the peptide e the s as, that of the hydroxy

cont ai nrﬁr?l)?]am ?1%1%%?8? E@?ﬂtw@&ﬁ%éﬁﬁwﬁﬁﬁ S €1 ‘%W@ug‘?s FREPIGHr oxy
groups ;b)ef on dof tdhe hgdr%x containing am no acids is acetyl ated,
whi | e noHEPHHIEY ARdReaEpeRl 5% cxgpentides drmed framthenatelly pecurring
acetylated, then the anounts of the peptide is as the sane as that of
t he hydfB%Y 3CHaFherihg least ons of drediydraresmoups ed thecsids dhalnf ghe aonine he
other hand, if at |east one of the hydroxy groups of each of the

ani no agqi¢fsinithe peptidpisgestlatads Thesstpebldes die irbmred: frem themontspohdinept | de
utilized is about one divided by the nunber of acetyl groups on the
si de chamino@eidsthuy i ancenzbodivna o Ethy lpedsent imventian @dy dne éitthe exiopkis i f a
di pepti de has two of the hydroxy groups on the side chain acetyl ated,
t hen t hesedbpprepare thedieptiddsiishequired tb hede 4 Bydadougroms) evhindl it acdiylbdedbn of

the acetyl ated hydroxy containing am no acids. WD .

2007/ 0586 48Pt ISPRAG {HR4kEbfidd, @ARDlidd herapanide 98 pertepAdsRaPenly

formul ated into pharmaceutical conpositions using the procedures
descri bed herein. The various formnul ati ons descri bed herei nabove w th
respect to the 0-Acetyl L-Tyrosine, 0-Acetyl-HydroxyProline,
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present invention to prevent or delay or reduce the |ikelihood of the
onset of the synptons or conplications, alleviating the synptons or
conpl i cati @R, %&m’ nati ng the di sease, condition or Qéﬁﬂgz‘a&ﬂ 44011
caused by or resulting therefrom Exanples of such di seases Uhelide
coronary di sease, cardiovascul ar di sease, or peripheral vascul ar

di seaseshaseofiyase hgdrbrengrayp et thekile chgid, Wigal s aadtylacl. T, when forkeg

[ 0089] As used herein, the term "prophylaxis", "prevent" or synonym

t her et o thepagided, only@e of the ainke dcidsknshade PBYIreNt grddiPor the BId@RRaih0 OF
at arisk of having its platelets aggregate in the bl oodstream and/ or

of cont rvgEl RAcdyleied CRSCex@pEE M ng)ﬁdé%@ Haly@0wd @SMdr hildkoky 8%hups on
excessi ve pl atel et aggregation. anpl es of such di seases I ncl ude

cor onar yh&iseans, beHuY $Has saskAkted BEdinehs Al f\ﬁiﬂaﬁy&
di sease, sdch as iscﬁghia, str%ﬁg an e§¥% 5tta6k é%d t e(ﬁﬁke

il
Ut AR e PR CREAL L Bl RS, o B

di sease I t{o0ns, t f atel et aggregation,,such as

t hose dggcﬂf%gggﬁépg$%%%§9§%r#ﬁgﬁOgggmgﬁﬁgyﬁ%@?%ﬁgiggﬁ?@%ﬁ??ﬂﬁgand/or
preventi&g t hronbosi s, enbolism coronary di seases, cardiovascul ar
diseaseg, %@??pheral vascul ar di seases and the |ike, such as stroke,
heart attack, ischema and the |ike. [00911 Moreover, the conpounds
of the present invention are useful in reducing the risk of a patient
suf feri m or, being,afflicted with 'a di sease or “conditjon caused
by or 5%3%3175/“@3%%17 £ thD Bregen drveniiests Kirpdie toagpixBIe ektota six

pl atel et aggregation in the blood. They also reduce t'he anount of

pl at el etemBRfimdyzalecind fram theergipreasistingohhadraxy pentaiping pemrallypepuring
retard additional platelets to aggregate in the bloodstream [0092]
W t hout aWjeisicidg ardadstylaed kndiroxyt containing natwrety odvatringtamind adidd @t s adhere
to the side walls of the blood vessels. If present in sufficient
concent plrnadeuticdiky\aceeptablestalis df tabcdmppodds drai witteridreofasitl epmpeunds,
depending on the amobunt of platelets present and the dianeter of the
art er i egherkih apicasient of theside ferauipe 0f atdemstioriesof thidwyine adidcia usetylated) usi ons
invital arteries, such as coronary arteries or arteries, leading to

t he heawhil®sachbAING rethlfink ainiith dddsRARE bt 18dst asdeide %'réﬁima@ainga stroke.
Al ternatively, this may cause thronbosis or enbolism Wthout w shing

to be beuasky drbug. SR hin@XeE, bhal3, Uhe £ RGNS QhrbiRnd RIRO!
i nvention inhibit the adhesion of the platelets to the damaged wall s

of the cﬁ{:éﬁiﬂ%ﬁ%ﬁprehggés?t%ﬁ'ﬁpépﬂgespﬂ%ggﬁgﬁ&gs aRE ﬁé&gﬁa&é, ?esg‘g@ilv@fﬁ, cause

vasodi | at ati on. t he Conpo f the pre I'nvention are not

only u j 1 X u i sk of a
manmal E%{rgeg(ti}% ?e%{alﬁ%é' P%l jﬁ%@é%@éﬁ%@?%@ﬁ%&%ﬁé?ﬁg y, all

t hese Q- . j ives of .the, present jnvention are virttually
non- t oxrabs pok Yt EhvdiBhy 4550 i plcHBERTT foah e P e Ba bl g
in the market, Hence.they are ideal candjdates as nutrifiona

suppl oARIE. MighFer o Bt tufcd 5w 5 tehimteCaman a0 derd BRRTPEY o
these supplenments wi th no additional nedi cal expenditure. WO

2007/ oﬁgﬁwl?s 28191 heseme airroanid, or-Lovisety THayngand Tysppingal | v
increase the blood clotting tine, or platelet aggregation tine and/or
bl eedi rig: terials thateng 01%96 hydrpeagroupoos the pide chpammysitheagetalated.

i ndividual, thus affording protection against a nunber of vascul ar

di seasd@rthempyedie avetalatediydionn sonthiningaapralyerrcuiring eminoacidrisyprésentus ed
above or in conmbination with each other or with other drugs. Wen
used in conbination with other drugs, the adm nistration of the drugs
may be sinultaneous, or sequential. Sinmultaneous adm nistration

14



WD 2007/ 059047PCT/ U52006/ 044011 [0098] Further, the term

"di acetyl ated hydroxy containing peptide"” or "diacetyl ated di peptide”
or a "dipeptide" of an acetylated hydroxy am no acid herein or
synonymous XeH8448rs to a di peptide of two ami no aci dRCHESAOPR 441

| east one hydroxy group on the side chain and nore preferably each

has onl yn emeplatht effyctie ampuits) 4 defifdddRread) A oy th&odeofAeinbahad.
Further, at |east one of the hydroxy groups on either amno acid in

t he di p seletchalfs isScagiaicl] Btede t@ﬂ@n{&h@oﬂ%@&ﬁfea%ynolaacmégi ﬂiéé’engfnoup on
n a

each of the am no acids of the dipeptides is acetyl ated.

preferr ggﬁ_%m@émiim&m% SRGTnE amaih]@rehﬁ%%hg% g%‘ﬁid_?_zﬁ %@@Ag{tﬁup on

the side chain and both are ‘preferably acetyl e acetylated

am no  agifftiddind ﬂ’ira%gﬂfitj igﬁre@ﬁéd%twgc&gr@arﬁﬁnﬁsfﬂie%ﬁ&tivé0099] The

term "acetyl ate y conhtal ning peptide” or synonynous term

refers t : [ a7 ' | ng. at one
nyclr oy "R R e larkl By Rl TR R ARy 3By MBlecief e
hydroxyc%&ggﬁo on the side chain is acetylated. [00100] However, the
preferre e fTated am no acids fromwhich the peptide is prepared
are acetyl ated Threoni ne, acetyl ated hydroxyproline, acetyl ated
tyrosi ne and acetyl ated serine and acetylated camtine. [00101] An
amno agid.is.a c n whi.ch contai ns gn am.no grou whi ch nmay be
o oo ot LT iR R e i il T B vlbude and hedbBg Yoo or
in quaterpary amino acid a carboxy group or salt thereof. The am no
aci d pr 8nEeABidy Mopoxeh & 1&?@&@@@@8@%@ agrynerid yoriduesen s peplifescare o
contains the side chain, which is either a hydroxy group or

cont ai ner fharhindracidy, apd éfthey Hdvie sn @syrinaetriatabombdn thaearhsy et toiwhicethe er
is preferably in the L- configuration [00102] An a am no acid, by
def i ni tsi@dichabibis antghe@At Bfin thee -Eltigilatod. " THIMNNa I H 86k abP@metrds aci di ¢
or basic formor zwitterionic form where the R group I's the side

chai n ofarbdif of M Bniak béld résidues oPthe besiided ahdie vhliSusatdréiscatdd 1s a
a-amno acid. [00103] Wen referring to the L-isonmer of an a-am no

aci d, | oali@ubhoMRARY 51 00ahlafed b9 thd Rodofin HoBbR OTREHLRIGCY afbind difus

asynmetric carbon depicte , I.e., the carbon wt
ast er i ko, THEHARL pitfhid I
o caent TR b pUGEPHR YRR MRK B R Wil i Ao
confi g%e%ih%%eat these other asymetric carbons. Al of the other
stereoi'soners are contenplated to be with the scope of the present
i nvention. [00104] As used herein, unless indicated to the contrary
the term"or" refers to the disjunctive. Further, the "and" herein
i nclud th the conjunctive and dj.sjunctive. 00105].. Unl.ess
i car BPA g bt Arbatent e TersefiRkeIh corrmpibige FRRdeR igRYed
i nclude, the plural_ and vice_ versa. . . . )

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 preferreé{' that at least two of
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[ 00106] The following non-limting exanples further illustrate the
present invention: Exanple 1: [00107] Anti-platelet Activity of

Acetyl &ri %%ﬂﬂos’g\?ﬁtyl Tyrosine in Rats: [00108] A Tes{’?%%@?@?‘%\@?
e

devel oped to ermne clotting tinme to evaluate the an
aggregation effect of O-acetyl-L-Serine HClL salt (QAS), and

0-acet y| add thyre@sifarablyOhd) thizy, 0 I59¥ bidx 8r AP thd /¥ 1&?&1 igsi ng
Swiss Albino Rats as thé test system }[(05109] Ylg{mog - éﬂ‘v%ge sl%l:'.lsd

Swi ss Al Hialroars atetylied ghi 12, S618BYdRQ0m SRS Rie U8R Hihe %ﬁlaané 91114 ow ng
|

protocol. They were obtained from an established an supplier.

Dosage Deigtihéthd fol@%%]ﬁ aiﬁe&hhéoh%m%ﬁg%%@ R@é&ﬁﬂelg?%g?!o@%%f i

QAT 2. Dose Duration:Once 3. Route o Istra € exposure

by oral granagiBeptifle 1d\De c%oﬁp&ﬁ?lvﬁerl@ rall%t‘eﬁ‘g’bﬂd'ri%e%ﬁ&eﬁelg#eg{%glo\%?rg f ast ed

Control Vehi cl e [00110] Experinental proc

| pped caee oS e et D S L aelrtoting, the

ani mal s quar QY4 10, f-eed. 24 hour 10. m nytes) .after the

adni ni strat ?’gﬁrpoﬁytﬂﬁgy#f) %‘ge @FGOW%%H%‘?’ @f&é@@ﬂ ’o?nlfitélgé’F é‘cﬁ’(“lﬁ%

appr ox) f:nyGcanildd ary  tubes. i S were anaesthetjzed by mld ether

i nhal at Pc}nrb %%‘& Ieéeeﬁi Bdérgé‘g?“ttg}%eg"\af&g‘ﬁ ﬁ%@&@ﬁ-ﬁwﬁ&&%@-ﬁeﬁ-@%ﬂa

nostrils.of ,t ni pal ... Bl ood. was col |l ected fromthe orbital sinus

onto thil‘g)éﬁF‘TQﬁaﬁwg%béF'%ogsﬁler ~Thrdi-Qudsetgh Bl U gdir G-AgetyliTyr-dhyal

of 30 sec ngs. FQr the confirmation of clotting, clotting ass checked

30 secoﬁh‘g)” 'F?t%lfﬁ'{rﬁg’l’r dist-nsbdHwdTly it @ apeiyl-Tanm-Tmohi €xdeetiyh Tet-Hyp,i ng

time conpared to vehicle is an index of inhibition of platelet |

aggr egafiBnicstddiptTynaitCragesd pHp-Hyw, @T-AcetybSer Tig, di-Grehastsd-Tyr-Ser,

determ ned once at 2 hours after dosing and then again at 24 hours

af t er désPricetxiGasSepgi-Cotatyleia-Rym ti-OngcetyiliGar-Man atid ¢VORA cetdtCaa-

hour s p%st dosi ng, was perfornmed. WO 2007/059047PCT/ U52006/ 044011
VT. .

{0033} Thus the total dipeptide combination of the amino acid residucs 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 thel 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 monommeric acetylated
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[00112] The results on the tests are shown in the table hereinbel ow
1. OAT STUDY Animal |ID Test group Sex Initial body welghts(Fasting)

Start of bl eedin tlrre Clotting time In mnutes Start of bl eedi
time Cotti r%zf’.f%g n minutes After 4 bra of adm nHé‘EVH‘f%OB(ﬁO“g{flier
24hes of adm nistration

amino acids. For example, Di-acetylated Seryl Serine, are hydrolyzed in vivo to form 2

molecules of Acetyl-L-Serine, which would exert its anti-platelet activity in the blood,

[0035] The acetyl ester of a naturally occurring amino acid or dipeptide, wherein at least
one of the hydroxy side groups of the amino acid residue is acetylated, or

pharmaceutically acceptable salts of either or combination thereof are most preferred.

[0036] Thus the di-acetylated dipeptides shown above will not only be active intact, they
will also generate corresponding active metabolites, which are monomeric acetylated

amino acids, which are also efficacious.

[0037] For example, by subjecting O, O-Diacetyl-L-Threonyl-L-hydrodroxyproline to
proteolytic enzymes found in either the G, liver or blood, O-Acetyl-L-HydroxyProline

and O-Acetyl-L-Threonine are formed. The reaction is depicted as follows:

o]
Py i '
GHy ™ o /u\ o
! £Ha o A
S OH

H
O-Acetyl-L-HydroxyProline
+

NH

Proteclytic Enzymes

GIL, Liver, Blocod etc. o

N

Ly )
Hsc/l\rﬁ\aﬁ

Mr,
Q-Acetyl-L-Threonine

Q,0-Diacetyl L—Threonyl-
L-hyroxyproline
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APA 211401 Goup- 1 M 123 2:38 2:45 10:40 10:46 6 APA 211402 G oup-
1 M
WO 2007/059047 PCT/US2006/044011
[0038] As another example, O-Acetyl-L-Serine and O-Acetyl-L-Tyrosine are released in
the mammalian system by subjecting O, O-Diacetyl-L-Tyrosyl-L-Serine to proteolytic

enzymes found in either the GI, liver and blood. The reaction is depicted as follows:

Q o o
O
ISsg e oy o
-CH.S 0 NH : NH2
o o Proteoclytic Enzymes o Acetyl L-Serine
P

b s
Z GIL, Liver, Blood etc.

8 JL
(&

¢,0-Diacetyl L—-Tyrosyi-L-Serine
O-Acetyl- L-Tyrasme

[0039] Furthermore, these monomeric acetylated amino acids as well as the diacetyled
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.

[004]1] The inventor further contemplates that polypeptides derived from the basic 5 O-
acetylated amino acids, such as Hydroxyproline, Serine, Threonine, Carnifine 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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amino acids in any such polypeptide can contain from 2-6 residues, with at least one
amine acid in that 2-6 member polypeptide shall have an acetylated group. In case of
simple dipeptides, all of the dipeptides are preferably mono-or di-acetylated at their

respective OH positions on the side chains of each of the amino acid residues in the

dipeptide.

[0042} However, the present invention is not limited to dipeptides as described above.
The number of ainino acids can vary from 2 to 6 peptides attached via CO-NH bond
between each of the amino acids, and the 2-6 member amino acids shall contain at least
one acetylated hydroxy containing naturally occurring amino acid (such as O-Acetyl-
Serine, O-Acetyl-Threonine, O-Acetyl Hydroxy Lysine, O-Acetyl Tyroéine, O-Acetyl
Carnitine or O-Acetyl HydroxyProline and the like) and the remaining amino acids on the
peptide are hydroxy containing naturally occurting 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

{06043} 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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hydroxy containing amino acids and/or one or more peptides (e.g., dipeptide, tripeptide,
tetrapeptide, pentapeptides or hexapeptides) in which at least one of the hydroxy groups
on the side chain is acetylated in which af least one of the hydroxy side chain of the

dipeptide is acetylated.

{0044) The present invention also contemplates pharmaceutically and nutritionally
acceptable salts of the O-acet-ylated hydroxy containing amino acids and peptides. These
include acidic and basic salts thereof, especially since the acetylated amino acids of the
present invention except for carnitine and other carnitine containing peptides, contain an
acid (carboxyl) and basic (amino) functionalities. Carnitine is a zwitterion, containing a
positively changed atnmonium group and a negatively charge COO” group. It, however,

can form salts just like the other amino acids described hereinbelow.

[0045] Pharmaceutically and nutritionally acceptable salts include the acid addition salts
which are inorganic or organic acids, e.g. nitrate, hydrochloride, hydrobromide, sulfate,
bisuifate, perchloﬁde, 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, atuminum, zinc and

ammonium salts,
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[0046] A pharmaceutically and nutritionally acceptable salt of a compound of the present
invention may be readily prepared by mixing together solutions of an acetylated hydroxy
containing naturally occurring amino acid and the desired acid or base, as appropriate.
Alternatively, the acid salt may be prepared under the reaction conditions of the
acetylation reaction or by converting the amino acid or peptide to the acid additive salt
before the acetylation reaction. The salt may precipitate from solution and be collected
by filtration or be recovered by evaporation of the solvent. Salis may also be prepared by
ion exchange, such as by equilibrating a solution of a compound of the present invention
with an appropriate ion exchange resin. Ion exchange may also be used to convert one
salt form of the acetylated amino acid, éuch as a salt with an acid or base that is not

pharmaceutically acceptable to another salt form. These methods are generally well

known in the art;

{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 aming 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-Acetyl 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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Biophysica Acta, 1972, 263(1), pages 7-13; 2) Synthesis of Tryosyltyrosyltyrosine and
Tyrosyltyrosyltyrosyltyrosine, Barkdoll, A. E., Ross, W.F., Journal of the American
Chemical Society, 1944, 66, 951-956; 3) The Investigations of Amino Acid Reactions by
Methods of Non-Aqueous Titrimetry, Sakami, W., Toennies, G., Journal of Biological
Chemistry, 1942, 144, 203-216; and 4) Chong Heng, H., Kimura R., Bawarshi-Nassa, R.,
Hussain, A., Journal of Pharmaceutical Science, 1985, 74(12), 1298-1301, the contents
all of which are incorporated by reference. Itis preferred that the reactions are conducted
in an inert solvent or mixtures of inert solvents, that is, the solvent(s) is (are) non-reactive
under acetylation reaction conditions. Examples of such solvents include ethers, such as
ethyl ether, THF, dioxane, chioroform, methylene chlor_ide and the like. It is also
preferred that the reaction is conducted at effective temperatures, e.g., ranging from the
room temperature up to the boiling point of the solvent. The reaction can be effected

with the amino acid in its zwitterionic form or in its salt form.

[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.
Ifnot all of the hydroxy groups in the peptide are acetylated, it is preferred that the
acetylated hydroxy containing naturally occurring amino acids be prel.)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, e.g., by

solution chemistry or solid phase peptide synthesis.
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[0049] If substituents on the naturally occurring amino acids or peptides each having a
hydroxy group on the side chain are themselves reactive under the reaction conditions,
then these substitients can themselves be protected utilizing protecting groups known in
the art utilizing known chemical techniques. A variety of protecting groups known in the
art may be employed. Examples of such protecting groups can be found in the book
entitled “Protective Groups in Organic Synthesis™, by T.W. Greene, John Wiley and
Sons, NY, NY 1981, the contents of which are incorporated by reference. As oné skilled
in the art is well aware, the protecting groups, if any, are placed on the naturally
oceurring amino acids with a hydroxy side chain or the peptide having hydroxy groups on
the side chain thereon prior to the acetylation reaction and are removed after the
acetylation reaction by the methods described in the aforementioned book by Greene

utilizing techniques known in the art.

[0050] The acetylated naturally occurring amino acids and 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. Itis 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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refers to the acetylated carnitine compounds which is substantially free of the
corresponding D isomers at the carbon atom to which is attached the acetyl ester,
Preferably, the acetylated amino acids or peptides of the present invention contain less
than about 50% D isomer at the aforementioned carbon atoms and more preferably less
than about 40% D isomer at the aforementioned carbon atoms, and even more preferably
less than about 25% D isomer at the aforementioned carbon atoms, and especially mdre
preferably less than about 10% D isomer at the aforementioned carbon atoms and most
preferably less than about 5% D isomer at the aforementioned carbon atoms. In addition,
the acetylated amino acids and/or peptides of the present invention are substantially pure,
i.e., substantially free of impurities, including the corresponding D isomers at the
asymmetric carbons referred to hereinabove in this paragraph. More specifically, it is
preferred that the acetylated naturally occurring amino acid or peptide is at least 50%
pure and more preferably at least about 60% pure and even more preferably at least about
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

presenf in these compositions in platelet inhibiting effective amounts as defined herein.
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[0052] In addition, the acetylated hydroxy containing amino acids and peptides as
defined herein, may be present in the pharmaceuticél and/or nutritional composition with
+other acetylated hydroxy containing naturally oceurring amino acids or peptides or with
other active drugs or other nutritional supplements. If other nutritional supplements or
drugs are present in the pharmaceutical and or nutritional compositions, it is prefcrred'
that the other drugs/nutritional supplements possess anti-platelet activity. Examples
include aspirin, clopidogrel, dipyrimidamole, Ticlopidine and the like, If a second drug
or a nutritional supplement, especially an anti-platelet drug, is present in the
pharmaceutical composition, it is preferred that the molar ratio of the total of the
acetylated hydroxy containing amino acid of the present invention or peptide of the
present invention to the second drug or nutritional supplement, including another anti-
platelet drug or nuiritional supplement, ranges from about 10°to 10° and more preferably
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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Acety] ated Camitine, which may be present as the only amino acid or in combination
with other acetylated hydroxyl containing naturaily occurring amino acid or peptide
comprised of same. It is preferred that it is not the only active ingredient present or if it is
present with other acetylated hydroxy containing naturally occurring amino acids or
peptides, the other amino acids or peptides are present in platelet inhibiting effective
amounts. In another embodiment, the pharmaceutical compositidn excludes O-

Acetylated Carnitine.

[0054] Another embodiment of the present invention is a nutritional composition
comprising a nutritionally effective amount of the acetylated amino acid or peptide of the
present invention in association with a nutritionally acceptable‘carrier therefor. The
nutritional composition may contain one acetylated amino acid and/or peptide as
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 anot-her 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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therapeutic or prophylactic effective amounts, i.e., in amounts effective to inhibit platelet
aggregation. The compounds of the present invention are preferably administered to

mamimals in amounts ranging from 0.0001 to 1000 mg/kg of mammalian body weight.

[0056] Nevertheless, the physician will determine the dosage of the acetylated amino
acids or peptide which will be most suitable; and it may vary depending upon the form of
administration and the particular compound chosen, and furthermore, it may vary
depending upon various other factors, including but not limited to, the patient under
treatment, the age of the patient, the severity of the condition being treated and the like.
He will generally wish to initiate treatment with small dosages in amounts substantially
less than the optimum dose of the acetylated amino acid or peptide of the present
invention and increase the dosage by small increments until the optimum effect under the

circumstances 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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these O-acetylated amino acids as nutritional supplements without obtaining any
counseling or prescription from a physician. The patient may simply purchase these O-
acetylated amino acids or peptides over the counter worldwide from any of the retail
pharinacy, gr(:;cery outlets, or via internet shops, and through various distribution centers

catering to OTC drugs and supplements, thus avoiding the high cost of medical care.

[0059] The acetylated amino acids and/or peptides described herein may be administered
as a drug or as a nutritional supplement in a convenient manner, such as by oral,

intravenous, inframuscular or subcutaneous routes, rectally, buccally, or transdermally.

[0060] The acetylated amino acids or peptides of the present invention may be orally
administered, for example, with an inert diluent or with an assimilable edible carrier, or it
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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compositions and preparations may, of course, be varied and may conveniently contain
between about 5 to about 80% by weight of the acetylated amino acid or peptide. The
amount of the acetylated amino acid or pei:tide used in such therapeutic compositions is
such that a suitable dosage will be obtained. Preferred compositions or preparations
according to the present invention contain between about 25 mg to about 2000 mg of

_acetylated amino acid and approximately half as much of the acetylated dipeptide of the
present invention if the dipeptide is comprised of amino acids which have only one
hydroxy group on the side chain, and if both hydroxy groups are acetylated or
approximately the same amount of only one of the hydroxy groups therein is acefylated,
and approximately one third as much if a tripeptide is comprised of three amino acids,
each having one hydroxy group on the side chain and all three hydroxy groups are
acetylated, etc. Regardless of the size of the peptides, if only one of the hydroxy groups
on the side chain is acetylated, the preferred composition will contain about 25mg to

| 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, com 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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wintergreen, or cherry flavoring. When the dosage unit form is a capsule, it may contain,

in addition to materials of the above type, a liquid carrier,

[0062] Various other materials may be present as coatings or otlﬁetwise modify the
physical form of the pharmaceutical or nutritional composition of the present invention.
For instance, tablets, pills, or capsules may be coated with shellac, sugar or both. A
syrup or elixir may contain the active compound, i.e., the acetylated amino acid or
peptide, sucrose as a sweetening agent, methyl and propylparabens as presefvative, adye
. and flavoring such as chetry or orange flavor. Of course, any material used in preparing
any dosage unit form should be pharmaceutically pure and substantially non-toxic in the
amounts employed. In addition, the acetylated amino acid or dipeptide may be
incorporated into sustained-release preparations and formulations. For example,
sustained release dosage forms are contemplated wherein the acetylated amino acid or
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 hfdroxypropylmethylcellulose 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 distingnished from soft

capsules by containing less water and thus having a correspondingly stronger shell.
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Additional excipients suitable for use in such capsules include propylene glycol, ethanol,

water, glycerol and edible oils.

[0064] The active compound may also be administered parenterally for example,
intravenously, intra-arterially, intraperitoneally, intrathecally, intraventricularly,
intraurethrally, intrasternally, intracranially, intramuscularly, or subcutaneously. Such
administration may be as a single bolus injection or as a short or long duration infusion.
It is especially advantageous to formulate parental compositions in dosage unit form for
ease of administration and uniformity of dosage. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols, e.g., PEG 100, PEG 200, PEG 300, PEG 400, and
the like, and mixtures thereof and in oils. Under ordinary conditions of storage and use,

these preparations contain a presetvative to prevent the growth of microorganisms.

[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
catrier 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
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sterile solution in water or another suitable solvent or mixture of solvents. The solution
may contain other substances, such as salts, particﬁlarly sodium chloride, and sugars,
parllicularly glucose or mannitol, to make the solution isotonic with blood, buffering
agents, such as acetic, citric and phosphoric acids and their sodium salts, such that the pH
of the solution is preferably between 3 and 9; and a preservative. The preparation of
suitable parenteral formulations under sterile conditions is readily accomplished by
standard pharmaceutical techniques well known to those skilled in the art. The
prevention of the action of microorganisms can be brought about by various antibacterial
and antifiungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid,

thimerosal, and the like. -

[0066] In many cases, it will be preferable to include isotonic agents, for example, sugars
or sodium chloride in these 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 mediuvm 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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[0068] Alternatively, the acetylated hydroxy containing naturally occurring amino acids
or peptides can be administered by the vaginal or rectal route in the form of the
suppository or pessary. The compounds of the present invention may also be
adminisiered dermally or transdermally, for example, by the use of a skin patch. These
compositions are prepared by standard pharmaceutical and/or nutritional supplement

techniques well known to those skilled in the art,

[0069] The acetylated amino acids and peptides can also be applied topically, in the form
of a gel, hydrogel, lotion, solution, cream, ointment or dusting powder. Suitable
ointments may contain the compounds of the present invention suspended or dissolved in,
for example, a mixture with one or more of the following: mineral oil, liquid petrolatum,
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 sujtable
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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known to those skilled in the preparation of buccal dosage forms. Some of these
ingredients can be found in Remington’s Pharmaceutical Sciences, 17 edition, 1985, a
standard reference in the field. The choice of suitable carriers is highly dependent upon
the exact nature 61’ the buccal dosage form desired, e.g., tablets, lozenges, gels, patches
and the like. All of these buccal dosage forms are contemplated to be within the scope of
the present pharmaceutical and/er nutritional supplement invention and they are
formulated in a conventional manner. Preferably, an effective amount of acetylated
amino acid in the buccal form ranges from about 0.15 mg/Kg to 200 mg/Kg of body
weight of the mammal, while the effective amount of the acetylated dipeptide in the

buccal form is about one half of that amount an hydroxy group on each of the amino

acids of the dipeptide is acetylated.

.[007 1] 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
pharmace;ltically 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
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period during which the acetylated amino acids or dipeptides of the present inv?ntion are
to be delivered to the buccal mucosa. Additionally, it is preferred that the polymeric
carrier is gradually bioerodible, i.e., the polymer hydrolyzes at a predetermined rate upon
contact with moisture. The polymeric carrier is preferably sticky when moist, but not
when dry, for convenience in handling. Generally, it is preferred that the average
molecular weight of the polymer ranges from about 4,000 to about 1,000,000 daltons.
One of ordinary skill in the art will appreciate that the higher the molecular weight of the

polymer the slower the erosion time.

[0073] Any polymeric carrier can be used that is pharmaceutically acceptable, provided
both a svitable degree of adhesion and the desired drug release profile are obtained and
provided it is compatible with the agents to be administered and any other components
that may be present in the buccal dosage unit. Generally, the polymeric carriers comprise
hydrophilic (water-sotuble 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, dexfran,
guar gum, pectins, starches; and cellulose polymers, such as hydroxypropyl-
methylcellnlose {e.g., Methocel) obtainable from Dow Chemical Company,
hydroxypropylceliulose (e.g., Klucel™; which maf 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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may also comprise fwo or more suitable polymers in combination, for example, a
carbomer combined in approximately 1:5 to 5:1 ratio, By weight, with a polyethylene

oxide,

[0074] The dosage unit of the pharmaceutical and/or nutritional supplement composition
of the present invention may contain only the acetylated amino acid of the present
invention or peptide or any combination or mixture thereof and the polymeric carrier.
However, it may be desirable in some cases to include one or more additional.
components. For example, a lubricant may be inclucied to facilitate the process of
manufacturing the dosage units; lubricants may also optimize erosion rate and drug flux.
If a lubricant is present, it will be preéent on the order of about 0.01 wt. % to about 2 wt.
%, preferably about 0.01 wt.% to about 0.5 wt, %, of the dosage unit. Suitable lubricants
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 ellrt, 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 rganufacturability 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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Polyplasdone® X1, which may be obtained from GAF), cross-linked carboxylic
methylcelluloses, such as croscanmelose (e.g., Ac-di-sol®, which may be obtained from
FMC), alginic acid, and sodium carboxymethyl starches (e.g., Explotab®, which may be
obtained from Edward Medell Co., Inc.), agar, bentonite and al ginic acid. Suitable |
diluenté are those which are generally usefill in pharmaceuticall formulations prepared
using compression techniques, e.g., dicalcium phosphate dihydrate (e.g., Di-Tab®, which
may be obtained from Stauffer), sugars that have been processed by cocrystallization
with dextrin (e.g., co-crystallized sucrose and dextrin such as Di-Pak®, Yvhich may be
obtained from Amstar), calcium phosphate, cellulose, kaolin, mannitol, sodium chloride,

dry starch, powdered sugar and the like.

[0076] Binders, if used, are those that enhance adhesion. It is preferred 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 (“DMS0”),
dimethyl formamide (“DM:E‘” , N.N-dimethylacetamide (“DMA”), decylmethylsulfoxide
(“CloMSO”j, polyethylene glycol monolaurate (“PEGML?”), glycerol monolaurate,
lecithin, the 1-substituted azacycloheptan-2-ones, particularly 1-n-
dodecyleyclazacycloheptan-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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(available from Macrochem Co., Lexington, Mass.), cholic acid, taurocholic acid, bile

salt type enhancers, and surfactants such as Tergitol®, Nonoxynol-9® and Tween-80®.

[0078] Flavoring may be optionally included in the pharmaceutical and/or nutritional
sﬁpplement composition. Any suitable flavoring may be used, e.g., mannitol, lactose or
artificial sweeteners such as aspartame. Coloring agents may be added, although again,
such agents are not required. Examples of coloring agents include any of the water-

soluble FD&C dyes, mixtures of the same, or their corresponding lakes.

[0079] In general, the preferred dosage unit of the invention is compositionally a
substantially homogeneous, substantially uniform formulation. By “substantially
uniform” is meant that the dosage unit is not coated, and does not cqntain a plurality of
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.

[6080] The dosage units may be in the form of iablets 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 togethér and compressing the mixture into tablet
form. As wili 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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and the carrier-to-drug ratio, Pressure, carrier and carrier-to-drug ratio may thus be

varied to obtain shorter or longer-lived dosage units.

[0081] The dosage units may have any of the conventional shapes, for example,

lozenges, disks, wafers, tablets or the like.

[0082] As used herein, “pharmaceutically acceptable carrier” and/or “nutritionally
acceptable carrier” includes any and all solvents, dispersion media, coatings, antibacterial
and antifungal agents, isotonic and aﬁsorption delaying agents for pharmaceutical active
substances or in nutritional use, which are well known in the art. Except insofar as any
conventional media or agent is incompatible with the active ingredient, their use in the
pharmaceutical and/or nutritional compositions is contemplated. Supplementary 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 phatmaceutical 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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effective amount, the anti-platelet inhibiting effective amount and the nutritionally
effective amount or synonyms thereto are the same and are being used interchangeably.

A unit dosage, for example, contains the principal active compound in amounts ranging
from about 10 mg, or as low as 1 mg (for small animals) to about 2000 mg. Ifplaced in
solution, the concentration of the compounds of the acetylated hydroxy containing
naturally occurring amino acid preferably ranges from about 0.1 mg/mL to about 500
mg/mL. In the case of buccal administration, the.acetylated hydroxy containing amino
acid in the buccal unit dosage form is present in an amount preferably ranging from about
1 to about 500 mg. In any of the nutritional or pharmaceutical compositions of the
present inve;ltion, the peptides described herein contain at least one hydroxy group on the
peptide, which is acetylated. If one of the hydroxy groups is acetylated then the amounts
of the peptides are the same as that of the hydroxy containing amino acids, described
hereinabove. If one of the hydroxy groups of one of the hydroxy c‘:ontaim'ng 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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[ﬁ085] The peptides can also be formulated into pharmaceutical compositions using the
procedures described herein. The various formulations described hereinabove with
respect to the O-Acetyl L-Tyrosine, O-Acetyl-HydroxyProline, O-Acetyl-Threonine and
O-Acetyl-L-Serine are also applicable to the aforementioned peptides. However, when
administered, since each peptide contains 2-6 amino acid residues, depending on the size,
and number of the side hydroxy group on each amino acid residue being acetylated, the
peptides generate a mixture of O-acetylated amino acids, whereby at least one of the
hydroxy groups on each amino acid of the dipeptide is acetylated; thus.the therapeutic
and prophylactic effective amounts are about one/# of amino acid resjdues having an

acetylated hydroxy group relative to a mono acetylated amino acid.

[0086] The acetylated peptides contemplated by the present invention are prepared by
arb-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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present invention to prevent or delay or reduce the likelihood of the onset of the
symptoms or complications, alleviating the symptoms or complications or eliminating the
disease, condition or disorder caused by or resulting therefrom. Examples of such

diseases include coronary disease, cardiovascular disease, or peripheral vascular diseases

such as ischémia, stroke, and heart attack and the like.

[0089} As used herein, the term “prophylaxis”, “prevent” or synonym thereto refers to
reducing the risk of a patient who is prone to or at a risk of having its platelets aggregate
in the bloodstream and/or of contracting a disease or medical condition resulting from
excessive platelet aggregation. Examples of such diseases include coronary disease,
cardiovascular disease, peripheral vascular disease, such as ischemia, stroke and heart

attack and the like.

[6090] 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 usefal in reducing the risk

of a patient suffering from or being afflicted with a disease or condition caused by or
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resulting from excessive platelet aggregation in the blood. They also reduce the a:ﬁount
of platelet aggregation in the bloodstream and thus prevent and/or retard additional

platelets to aggregate in the bloodstream.

[0092} Without wishing to be bound, it is believed that the platelets adhere to the side
walls of the blood vessels. If present in sufficient concentration, they can retard the

blood flow in the arteries, depending on the amount of platelets present and the diameter
of the arteries. If present in sufficient amounts, they can cause occlusions in vital

arteries, such as coronary arteries or arteries, leading to the heart or brain, resulting in
heart attacks, ischemia, or stroke. Alternatively, this may cause thrombosis or embolism. -
Without wishing to be bound, it is believed that the compounds of the present invention
inhibit the adhesion of the platelets to the damaged walls of the arteries, increase the
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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[0094] Moreover, they will typically increase the blood clotting time, or platelet
aggregation time and/or bleeding time in a mammal by at least 20% more than untreated

individual, thus affording protection against a number of vascular diseases.

[0095] The compounds of the present invention may be used above or in combination
with each other or with other drugs. When used in combination with other drugs, the
administration of the drugs may be simultaneous, or sequential. Simultaneous
administration inclu@es the administration of a single dosage form that comprises all of
the dosage forms at substantially the same time. Sequential administration includes the
administration of at least two compounds according to different schedules provided that
there is an over lay in the periods during which the treatment whether therapeutic and/or

prophylactic is provided.

{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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[6098] Further, the term “diacetylated hydroxy containing peptide” or “diacetyiated
dipeptide” or a “dipeptide” of an acetylated hydroxy amino acid herein or synonymous
term refers to a dipeptide of two amino acids having at least one hydroxy group on the
side chain and more preferably each has only one hydroxly group on the side chain which
is acetylated. Further, at least one of the hydroxy groups on either amino acid in the
dipeptide is acetylated, énd ﬁmre preferably a hydroxy group on each of the amino acids
of the dipeptides is acetyiated. In a preferred embodiment, each amino acid has only one

hydroxy group on the side chain and both are preferably acetylated. The acetylated

- amino acids in the dipeptide may be the same or different.

[0099] The term “acetylated hydroxy containing peptide” or synonymous term refers fo a
peptide of two or more amino acids having at least one hydroxy group on the side chain

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, acetyl ated 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 preférably contains at least one

asymmeiric center, which contains the side chain, which is either a hydroxy group or
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contains a hydroxy group. This carbon atom at the asymmetric center is preferably in the

L-configuration.

[00102] An o amino acid, by definition, is a group of the formula

H

| *

H,N—C—COOH
l

R or its acidic or basic form or zwitterionic form,

where the R group is the side chain of the amino acid. It is preferred that the amino acid

is a ¢~amino acid.

[00103] When referring to the L-isomer of an ¢i-amino acid, it to be understood to 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 s‘perochemical configurations at these other
asymmetric carbons. All of the other sterecisomers are contemplated to be with the

scope of the present invention.

[00104] As used herein, uniess 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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[00106] The following non-limiting examples further illustrate the present invention:
Example 1:

[00107] Anti-platelet Activity of Acetyl Serine and Acetyl Tyrosine in Rats:

[00108] A Test Method was developed to determine clotting time to evaluate the anti
platelet aggregation effect of O-acetyl-L-Serine HCI salt {OAS), and O-acetyl-I.-Tyrosine

(OAT) by employing a capillary tube method using Swiss Albino Rats as the test system.

[00109] Young 5- 6 weeks old Swiss Albino rats weighing about 200 Gm were used in

the following protocol. They were obtained from an established animal supplier.

Dosage Details
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

100110) 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 (0.2ml1 approx) in capillary

tubes. Animals were anaesthetized by mild ether inhalation by keeping a cotton swab
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soaked in ether near the nostrils of the animal. Blood was collected from the orbital sinus
onto the capillary tube. Clotting time was observed in the interval of 30 seconds. For the
confirmation of clotting, clotting ass checked 30 seconds after the last observed clotting.

An increase in clotting time compared to vehicie is an index of inhibition of platelet

aggregation.

[00111] With respect to OAT, clotting time was determined once at 2 hours after dosing
and then again at 24 hours after dosing. With OAS, only one clotting time measurement,

at 2 hours post dosing, was performed.
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[00112] The results on the tests are shown in the table hereinhelow:
I. QAT STUDY
In
minutes
Clotting Clotting
time time
Start of Start of
Animal | Test Initial body bleeding In - bleeding
D -group | Sex | welghts(Fasting) | ime mimites | time
After 4 hrs of administration | After 24hrs of adminigtration

APA .Group- 2:45 10:40 10:46 6

211401 | 1 M 123 2:38 7

APA Group- 2:39 2:45 | 10:41 10:48 7
211402 | 1 M 144 B

APA Group- 2:40 2:47 10:42 10:49 7
211403 | 1 M 154 7
"APA Group- 241 2:48 10:43 10:50 7
211404 | 1 i 160 7

APA Group- 2:42 2:49 10:44 10:51 7
211405 ] 1 M 164 7

APA Group- 2:45 2:53 10:46 10:54 8
221406 | 2 1 132 B

APA Group- 2:47 2:55 10:47 10:56 L
221407 | 2 M 144 B

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
221400 [ 2 M 160 10

APA Group- 2:50 2:59 - 10:50 10:59 9
2214101 2 M 174 9

APA Group- 3:00 3:09 10:52 11:01 9
231411 | 3 v 140 g

APA Group- 3:01 3 10:53 11:03 10
231412 [ 3 M 144 10

APA Group- 3:02 3:12 10:54 11:02 3
231413 | 3 %] 158 10

APA Group- 3:03 3:12 10:55 11:05 10
2314141 3 M 162 g

APA Group- 3:.04 319 10:56 11:07 |11
231415 | 3 M 176 15
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APA Group- 3:05 3:23 10:57 11:11 |14

244416 | 4 M 140 18

APA Group- 3:06 3:25 10:58 11:14 16

241417 [ 4 M 148 19

APA Group- 3:07 3:24 10:59 11:15 16

241418 | 4 M 158 - 17

APA Graup- ’ 3:09 3:26 11:00 11:14 14
1241419 [ 4 M 162 17

APA Group- 3:10 3:29 11:01 11:15 14

241420 1 4 M 176 19 :

APA Group- 311 3:32 11:11 11:30 19

251421 15 M ] 142 21

APA Group- 3:12 3:38 11:12 11:35 23

251422 | 5 M 150 26

APA Group- _ 3:13 3:34 11:14 1136 | 22

251423 | 5 M 158 21 ‘

APA | Group- 3:14 3:43 11:15 11:40 |25

251424 15 M __{ 162 29

APA Group- 3:15 3:40 11:16 11:40 124

251425 | § M 184 25

2. OAS Siudy

' Clotting | In
Start of | titoe minutes

Antmal | Test initial body bleeding

1D roup { Sex welghts{Fasting) | time

APA Group- 12:52 12:59

211301 | 1 Vil 134 PM 7

APA Group- ‘ 1:00pm 1:07

211302 |1 M 150 7

APA Group- 1:08 PM | 1:15

211303 | 1 M 148 7

APA Group- 1:00PM | 1115

211304 |1 il 164 8

APA Group- 110PM ) 1:17

211305 |1 M 172 7

APA Group- 119PM | 1:25

221306 [ 2 M 142 G

APA Group- 1:20 PM | 1:26

221307 12 M 148 6

APA Group- t21pPM | 1:29

221308 1 2 M 152 8
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APA Group- 1,22pm | 1:31

221309 | 2 M 164 9
APA Group- 1:23PM | 1:32

221310 | 2 M 158 9
APA Group- ' 1:26 PM | 1:35

231311 | 3 M 144 g
APA Group- 1:28 PM | 1:37

281312 | 3 M 150 g
APA Group- 1:229PM | 1:38

231313 | 3 %] 158 9
APA Group- 1:31PM | 1:39

231314 | 3 M 160 8
APA Group- . 1:33PM | 1:41

231315 |3 M 178 8
APA Group- 1:34PM | 1:53

241316 | 4 M 146 19
APA Group-~ 1:36 PM | 1:55

241317 | 4 M 148 20
APA Group- 1:36PM | 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- . 144 PM 1 2:10
261323 | 5 M 152 126
APA Group- 1:45PM | 2:15

251324 | 5 ) .168 30
APA Group- 147 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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[00113] In Fig. 1, the clotting time in minutes was plotted against Log of the dose in
mg/kg, each point being an average of clotting time obtained in 5 rats. A value of zero
was assigned to vehicle control (zero dose). As shown by the plot in Figure 1,
statistically significant (P<0.5) clotiing times were observed at all dose levels, and
between the dose levels. (AceTyro = O-Acetyl-L-Tyrosine and AceSer = O-Acetyl-L~

Serine HCI).

Example 2 Human Clinical Trials with O-Acetyl Tyrosine:
[00114] A Test Method was developed to determine clotting time to evaluate the anti-
platelet aggregation effect of O-acetyl-L-Tyrosine (OAT) by employing capillary tube

method in two human volunteers.

[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 QAT

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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Goup- 5 M182 1:47 PM 2:15 29 The plot of the Log Dose vs. Cotting
time in mn. is depicted in Fig. 1. [00113] In Fig. 1, the clotting
time in mnutes was plotted against Log of the dose in ng/kg, each
poi nt bei nYOH0URFEMge of clotting tine obtained in 5 rBEEUSIAG4¥IE
of zero was assigned to vehicle control (zero dose). As shown by the
plot in & gure 1 tati St ly. sjgnificant (P<0.5) clotting tines
wer e obs’gll}e\?rg%ﬁtzﬁ?fea%)wﬂ&@e&@?é%gg,{ag%d bet ween the dose | evels. -
(AceTyro = Q. Acetwl - L-Tyrosi ne and AceSer = 0-Acetyl-LSerine HCl).
Exanpl e f? ucr;[an %?#"Jg%s' rials with O-Acetyl Tyrosine: [00114] A
Test Met hmge Was ey plgoped to gptgymne clotting time to evaluate the
anti-platelet aggregation effect of 0-acetyl-L-Tyrosine (QAT) by

enpl oyi ndinzapi | 1@y t ubeTimet héd2i n two human vol unteers. [00115] Two
mal es agﬁs 46 and 50 each wei ghing about 60 Kg and 90 Kg,
respectively wer® treatefl accdtdi ng the foll ow ng regi nen. Dosage
Details gl. DOS%§tl’engtEZVO|éJ§t eer 1 (90 Kg) 1000 ng, Volunteer 2
(60 Kg) 350 ng of OAT ' »

12 8.5 5 6

24 3 11 6.75
48 75 225 65
Max % 42 23
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 higher dose, and miaintained 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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2. Dose Duration:Once 3. Route of Administration: Single exposure by
oral gavage. 4. Blank Control Self, tinme zero clotting tinme The

results ar o the follow ng table: Product Dose = b 044011
0- Acet yl T@%@%g‘ﬁf 00 my Vol 1Time 350 ng Vol 2 0 6 O %‘?@ oy

5.5
hours as measured in Volunteer 1. Neither volunteer reported any unusual side effects or

toxic reactions to O-Acetyl-L-Tyrosine.

{00118} The above description illustrates the scope and spirit of the present invention. It
will make apparent to those skilled in the art other embodiments. These other
embodiments are within the contemplation of the present invention. Therefore, the

present invention shouid be limited only by the appended claims.
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WHAT IS CLAIMED IS:

I. Use of an acetylated hydroxy containing naturally occurring amino acid or
phanmaceutically acceptable salt thereof or Zwitterion thereof in the manufacture of a
medicament for reducing platelet aggretation, wherein said hydroxy containing naturaily
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 hy&roxy containing
naturally occurring amino acid is. acetylated.

2. Use according to Claim 1 wherein the acetylated hydroxy 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. Use according to Claim ! wherein the acetylated hydroxy containing naturally
occurring amino acid is substantially enantiomerically pure.

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

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

6. Use according to Claims 1 or 5 wherein the acetylated hydroxy-contairﬁng

naturally occurring amino acid is a a-amino acid.
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Sustained 25 18 Increase % [00116] Figure 2 plots the whole

bl ood clotting tinme in the two human vol unteers who took each 1000
and 350 ng. Maxinmumclotting tine increase of 42% was seen in Vol. 1
user, who took a higher dose, and maintai ned 23% i ncrease in clotting
time even at 48 hours after initial dose; the second vol unteer had

| esser maxi mum and sustained increase in clotting time (25 and 18%
respectively) consistent with | ower dose adm ni stered. [00117] Based
upon the data shown in Table 2 and Figure 2, it is surprising that a

simpl e acetyl ated.am na. acid such, Q- Acet Tyr.osi.ne denonstrated dose
dependent i n'%:'r eag{ge Py Or(cafngt%f gt f’%@,almﬁﬁayé ?fr%%?ff%&% ?ceg?fﬁ‘iﬁ’iyﬁr@f‘%ase
inclotting tine. tained for at..|lea 48.  hour S asured in
Vol unt eer 1. “RETHEIRCDET bR anith oBhicBaRbe thins i SelpRate o,

t oxi c reactigpns - T Lhe. Th ve desgription
illustrates ét?he g%%%)%gégﬁl ¥As(|1:)l||mrrr|1 ﬂ”g&np ga%)egg%en dfoﬁggoﬁ?aﬁ%% narmtmﬁl\r?ﬁ |1

make appareqﬁm&gnéQﬁﬁ§m§¥%kiﬁgﬁ%ﬂg§ﬁ§éﬂ%?mgpher enbodi nents. These

ot her enbodinents are wthint ation of the present

i nvention. Ter etQL feordifd§ (EBRLD vhdrdlY B8 bdeBfar Dy Bftedidifl AN v bY

t he appended cl ai ns.
occurring amino acid is O-acetyl-L-Threonine.

10.  Useaccording to Claim [ wherein the acetylated hydroxy containing naturally
occurning amino acids is O-acetyi-L-gerine,

11.  Useaccording to Claim 1 wherein the acetylated hydroxy amino acid is O-acetyl-
L-tyrosine.

12, Use according to Claim | wherein the acetylated hydroxy containing amino acidis
O-Acetyl-L-Carnitine.

13.  Use according to Claim 1 wherein a combination of two or more acetylated
hydroxy ézontaining naturally occurring amino acids are administered to said mammal,
14, Use of an acetylated hydroxy containing naturally eccurring amino acid or
pharmacenfically acceptable salt thereof or Zwitterion thereof in the manufacture of a
medicament for treating a condition resulting from or caused by excessive platelet
aggretation, 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.

15, Use according to Claim 14 wherein the condition is a vascular disease, a coronary

disease or a peripheral vascular disease.



VWHAT IS CLAIMED I S: 1. Use of an acetyl ated hydroxy contai ni ng
naturally occurring amno acid or pharmaceutically acceptable salt
thereof or Zwitterion thereof in the manufacture of a nedi canent for
reduci ng pl atel et aggretation, wherein said hydroxy containing
naturally occurring am no acid has one or nore hydroxy groups on the
side chain thereof, and wherein at |east one of the hydroxy groups on
the side chain of the hydroxy containing naturally occurring am no
acid .is.acetylated. 2. Use according to Caiml wherein the

acetyl at ed hydr oXye s&eftiRl b OfinBE Wi Ke AEEMEL s agu@agyaﬂagn Aflcdod S

prepared by reacting a naturally occurring amno acid having a

hydr oxy gr oulRo@Boditbelish Bsdhbaian t hereof or a pharnmaceutically
acceptabl e salt thereof, or acylating derivative thereof with acetic

aci d or deriwvat i Us: dcbting of any BAEST (Rfithe O4 1 0APheRBEhY hadtyl A hy@ag | ON
conditions. 3. Use according to Caiml wherein the acetyl ated
hydr oxy contaitaihing amnmbucidlid ap-aniasiadid.ng am no acid is substantially
enantionerically pure. 4. Use according to Claiml wherein the
acetyl at ed H§dr odse acandiag tiang omeadf Cairthd 1~ IVoeHerein thgacaiylara hadbgl | S
substantially pure. 5. Use according to Caim1l wherein the i
acetyl at ed lwydaiory arvion ke iiimthe Aadonfigurdtign.occurring amno acid is in
the L configuration. 6. Use according to Clains | or 5 wherein the
acetyl at ed BA$.dr obse acanding iwiangomeaif Giaithd M- Borharein theacanylated hadroxdy is a
a-am no acid. 55 7. Use according to any one of Clainms 1 or 5 or 6
wher ei n t he ceiganipg amisd atig raoxpmirontidiimibe §-coetguratdd. y occurring amni no
acid is an al pha amno acid in the L-configuration. 8. Use according
to daim1l #herd/ss apordingteGlaimtlé whpipidtpapetyieed bidmixngomaiting ahing acid
occurring amno_acid is 0-acetyl-L-HydroxyProline,

1s administered parenterally, transdermally, oraily, buccally, vaginally, intravenously,

rectally, or subcutaneously. P
21.  Useaccording to Claim 14 wherein the acetylated hydroxy containing amino acid
is O-acetyl-L-HydroxyProline, O-Acetyl-L-Threonine, O-Acetyl -L-Camitine, O-L-
Acetyl-Serine or O-L-Acetyl-Tyrosine.

22.  Use according to Claim 14 wherein a combination of two or more acetylated
hydroxy containing naturally ocenrring amino acids are administered to said mammal,
23. A pharmaceutical composition comprising an anti-platelet inhibiting effective
amount of an acetylated hydroxy containing naturally occurring amino acid or
pharmaceutically acceptable salt thereof or Zwitterion thereof and a pharmaceutical
carrier therefor, wherein said hydroxy con‘gaining naturally oceurring amino acid has one
or more hiydroxy groups on the side chain thereof and wherein at least one of the hydroxy

groups on the side chain of said hydroxy containing naturally occurring amino acid is



9. Use according to Claim1l wherein the acetyl ated hydroxy containing
naturally occurring amno acid is 0O-acetyl-L-Threonine. 10. Use
according to Caiml wherein the acetyl ated hydroxy contai ni ng
naturally occurring amno acids is 0O-acetyl-L-serine. 11. Use
according to Caim1 wherein the acetylated hydroxy am no acid is
O-acetyl- L-tyrosine. 12. Use according to Claim1 wherein the
acetyl ated hydroxy containing amno acidis 0-Acetyl-L-Carnitine. 13.
Use according to Claim1 wherein a conbination of two or nore

acetyl ated hyeyiesy, a6@WherbinitRGoaAbid Rdoky BSiEdiAd Kh8r@ JaQurty s
adm ni stered t% saiad rrarmlal. clg{. U?e o? an aicéetylralt}led r??/%lr oxlild’aarc{%l

cont ai ni ng nahdiahdeyyl FCCAHhkiké)d am no acid or pharnmaceutically
acceptabl e salt thereof or Zwitterion thereof in the manufacture of a

medi cament f2ar t TieahangcautiRaRSinbdsRion BREMIng kd Wain! DM IRFICRY SRE 1414
excessi ve platel et aggretation, wherein said hydroxy containing

nat ural | y odgdrmrst egtaiiigatiediydctinthe@ithoQtid uBstAayallyaxye, gr oups on the
side chain thereof, and wherein at |east one of the hydroxy groups on
the side chan ofhephermniageion vompritian micading &t Claiad 23yor ¢ GHErEIn G anm no
acid is acetylated. 15. Use according to Caim 14 wherein the
condi ti on i scelsebauihancidisseatetaly enotionsicallypusease or a peri pheral
vascul ar di sease. 16. Use according to Claim 14 wherein the
condi tion i26a sThegphermaheadiril cerhposititm arorting raoy endod|Cilams 28-25 wivdednri a.
17. Use according to any one of Clains 14-16 wherein the acetyl ated
hydr oxy contigiagityigiedbidrexyaentaining naurallssoermingeaniink acidlig an dste aatwordi ng
to any one of Clains 14-17 wherein the acetyl ated hydroxy

27.  The pharmaceutical composition according to any one of Claims 23-26 wherein

the acetylated hydroxy containing naturally occurring amino acid is in the L-

configuration.

28.  The pharmaceutical composition according to any one of Claims 25-27 wherein

the acetylated hydroxy containing naturally occurring amino acid is O-acetyl-L-

~ HydroxyProline, O-Acetyl-L-Threonne, Q-Acetyl-L-serine or O-Acetyl-L-Tyrosine.

29.  The pharmaceutical composition according to any one of Claims 23-28 wherein

an additional anti-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. A peptide 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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containing amno acid is in the L-configuration. 19. Use according
to any one of Clains 14-18 wherein the acetyl ated hydroxy contai ning
amno acid is a a-amno acid in the L-configuration. 20. Use
according to Caim 14 wherein the acetyl ated hydroxy contai ni ng am no
acid is adm nistered parenterally, transdermally, orally, buccally,
vagi nal ly, intravenously, rectally, or subcutaneously. 21. Use
according to Claim 14 wherein the acetyl ated hydroxy contai ning am no
acid is 0O-acetyl-L-HydroxyProline, 0-Acetyl-L-Threonine, 0-Acetyl

- L- Car ni ti ng2. 0- Thoebyde-aSesriin@to@laifd 3L i\ EY two DY e {36yl grddos okBR
raccording to Caim14 wherein a conbination of two or nore acetyl ated
hydr oxy contsaierhangisaatwsted.| y occurring am no acids are adm ni stered
to said mammal . 23. A pharnmaceutical conposition conprising an

anti - pl at el 8. i nhhdyieptidegeaidiart iClkem dirpenrtining 3-6 ammo atiy kaided why@dnoxy
containing naturally occurring amno acid or pharnmaceutically

accept abl e debttthrehefitedfydmrylZmups arthosidetchan @ehceyldeda phar maceut i cal
carrier therefor, wherein said hydroxy containing naturally occurring
ami no aci d A4s ohke peptideprerdingie Glajm §i bavps dohantineactd weidwekh arherein bier eof
and wherein at |east one of the hydroxy groups on the side chain of
sai d hydr oxyceetdeir af the hyfrerai eroensiop thsstle ehaimage anviviatedaci d i s

acetyl ated, _and wherein the acetyl ated hydroxy containing naturally
occurring afPno HEipgrtids a?F@f‘*“G“A@éﬂryBlh&V@aﬁrﬁt@ﬁeq acRiresidige wherein at

phar maceutical conposition according to Caim23 wherein the

acetyl at ed Wﬁ%i%ﬁ%ﬂ@éﬂxm Fierps an the sie shaneqacetyiagdan no acid is

subst anti al 5% pu}r:hg. 25. The pharmaceuti cal cquosi tion accordi ng to
d ai m 23 or 324 wHEPEH® prrardingde (lam dhwhameme! edhahvioxdesapacn hasifs
enanti omerical | ure. 26. The pharmaceutical conposition according
to any one ‘gqaln(%%%)cﬁ’é’ﬁ’%‘- 25 wherein the acetyl ated hydroxy contai ning

e LY, O e A i B o B0
:’2?56: 2 lt Ee?.lﬁigig Eé_écii:sgi%]o ?8@¥lg{t ?sﬁr.n?eg l?st aarincprjoggtypa?édlﬁlurn?nlol a%id%ﬁ \li.lr ércieirl? gleam no
acetyl group is esterified to each of the hydroxy groups on the side chain of each amino
~acid.
38, The peptide of any one of Claims 31-37, which is substantially enantiomerically
pure,
39.  The peptide of any one of Claims 31-38, which is substantially pure.
40.  The peptide of any one of Claims 31-39 where each of the amino acids in the
peptides is in the L configuration.
41.  The peptide of any one of Claims 31-40 wherein at least one of the amino acids is

a o amino acid.
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28. The pharmaceuti cal conposition according to any one of C ains
25-27 wherein the acetyl ated hydroxy containing naturally occurring
am no acid is 0-acetyl-LHydroxyProline, O Acetyl-L-Threonne,
O Acetyl -L-serine or O Acetyl-L-Tyrosine. 29. The pharnaceuti cal
conposition according to any one of Clains 23-28 wherein an
additional anti-platelet drug is additionally present. 30. The
phar maceuti cal conposition according to Caim29 wherein the
additional anti-platelet drug is aspirin, dopidogrel, dipyridanole or
ticlopidine.,, 31 ' : rised of (fr 2-6 an.no a
resi dues, which %@%ﬁ% ﬁgﬁ%lg%equ&? lsegllefafgﬁ%tﬁf@gﬁoéyﬁ?lngarl%l%nag'g%w has a
hydr oxyl gr I; W I . 0 sai d
%Blrf?ﬁb :Intﬁﬁo 2didG lstﬁhe%.%gn%‘g{dgﬂtg géﬁ’i){l%}t&ﬂ%&ﬂc F%B(?afted

hydr oxyl groups 1S acetylate r maceut accep e salt

thereof or Zuhlk&hb1R 4B5hRAtreonBR or z;mi%etﬂgt@& éyg)(?in%ﬁica%tgi AfhidQ A aim31

in which two of the hydrdoxyl groups on the sirde chain’is acetyl ated.

33. The peptgzde @Bf&bﬂ&mdﬁn%%dh%ﬁ%}] bﬁde{}é A9 ey B 0-AGeASEdo-

resi dues where at |east three of the hydroxyl groups In the side

chain are acbil 8dr&Slacetyd4hr, NERRREI-OA BGCOLD-RBetiI Belhad RyBiyh@Xi Ng

4-6 am no acid residues wherein at |east four of the hydroxyl "groups

on the side AB@-Perdd-Acagiatay|Riheslyl-ThAD-ARRE TREPLALS1-2RCO AT ai m
31 having 5-6 amino acid residues wherein at |east five of the

hydr oxyl gr oups]-Oit-O-ARetsi-Ste, Chaitil-TH-©-26H1 Hypt ®d cetyl3r-OTR G et iode
according to Claim31 wherein all of the hydroxyl groups on the side

chai n are acetyl BredAcetd Tyr, Thac@dpyr-DeAaot Hy sl i0aged-Tot-0l AdeB1-Ser\i ch
is a dipeptide, wherein each of the amno acids fromwhich it is

forned is afegbaped-pkealiethrabisreylETird-acdylviae Oehdtyi-hBpaEatadl-Iypoup i S
esterified to each of the hydroxy groups on the side chain of each
am no aci d. O-8&ityl Hye-(bapityl diar, 6F Acaty Hyn®-SéetyCiThd, 8A B Byp-Onkietyh Tyrs
substantially enantionerically pure. 39. The peptide of any one of
C ai ns 31- 38-Agityl EhypiG Asaiy SerrPiAzbtlyh Capi@r Seetyl-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.
44, The peptide 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 peptide 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 peptide 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.

6l



40. The peptide of any one of O ains 31-39 where each of the am no
acids in the peptides is in the L configuration. 41. The peptide of
any one of Clainms 31-40 wherein at | east one of the amino acids is a
a amno acid. 42. The peptide of Claim31 where the acetyl ated

hydr oxy containing naturally occurring amno acid in the peptide are
i ndependently acetyl ated serine, acetyl ated hydroxyproline,

acetyl ated threonine or an acetyl ated tyrosine or acetyl carnitine.
43. The peptide of Caim37 wherein the dipeptide is 0-Acetyl

Ser - O- Acet ylﬁﬁTfser Th@ eg\ta‘&eeéc?.( rﬂy%{o (gamAicﬁchlfh 1§ c%yﬁ?grté)/ IAcggleryr, %?t yl

Tyr, O0-Acet Ser-O

0- Acet vyl Thr RCeYh 0- AcetyI-Thr-O Acetyl - Tyr, O-
Acet yl - Thr-CféA%(}:etyl éerW%TAcetyl Thr - 0- Acet yl - Hyp,

0- Acet yl - ThrggO | | ]
0- Acet yl - Tyr - 0- 2@2‘% %éf)ﬁ‘@arm‘@“gp\c }?@% 4%5?'?5%@%% %TJH Agety1-Tyr, O

Acetyl - Tyr - Qohcetylo métyl & %ﬁﬁ&é@}db’ H- &e%P%YAr'C)CﬂEetyl-Car-O acetyl- (]'Jar or
0- Acet yl - Hyp- O Acet yl - Hyp, 0- Acetyl Acetyl Car -

Hy p- OACEty|0KngldAr_6C£$e)S}]H|7%p 0 Acetyl Tyr, O0-Acetyl Hyp- OAcetyI
Ser-, 0-Acetyl Car-O Acetyl-Ser, 0-Acetyl-Car-0-Acetyl-Hyp,

0- Acet yl - Cang O Ag hythméedtical Qmﬁ!égﬁ&l ctﬁ%flsn% DGR ¥1ate-'éhéffect1ve amount of the
0- Acetyl -Car-O Acetyl -Tyr, when Ser is Serthe, Tyr is Tyrosine, Car

i's Cam ti nepeptide of Sy bAE SOTIRIAE 43488l addyephbrfnabitblEDxayinr @letef®. 44. The
peptide of Claim43 wherein is the dipeptide is 0-Acetyl-Hyp-0-Acetyl
Ser, 0-Acet ¥0. HyQseOf degeptide bhiny obe citHiyk 433¢Pinhaanaitifabiurk)or a

0-acetyl - Hyp-0- Acetyl Hyp, or 0-Acetyl Car-O Acetyl Hyp. 45. The
pepti de of @ledicamehBionheingngplatblet agppggivi.de i s 0- Acetyl Thr 0- Acetyl
Ser, 0- Acetyl Thr O0-Acetyl Hyp, 0-Acetyl Thr - O0-Acetyl Tyr,

0- Acet yl Thél.O Adsstof theBhptide of ang-oAeetGHimCaY-40n Apatanhfaditre of 246.  The
pepti de according to Claim43 which is 0-Acetyl Ser- 0-Acetyl-Ser, O-
Acetyl Ser wedicamapt foryreatinga perditiph resdtingdrone extopised b gxc@sine platglet

Ser-0O Acetyl Hyp, or O- Acetyl Ser-O Acetyl Car. 47. The peptide
accordi ng t a2aseaion 43, which is 0-Acetyl-Tyr-O Acetyl Tyr, or O-
acetyl Car-O Acetyl Tyr. 48. The pti de according to C aim 43 which
i s 0-Acet yl S&ar -UreAeerdjpg tplaimg] “’R@@P)ﬂ?e copditiqnipg easgplar dispase, @-cpionary |
Car-O Acetyl Thr, or 0-Acetyl-Car-0-acetyl-Car or 0-Acetyl

Car - O Acet ylilsi%orapﬁgpheﬁlﬁﬁ%‘fl%@éﬁ?l cal conposition conprising an

anti-pl atel ?:I efl}see%clo}/({e mgto tn%&la?r% S?thrgm the condition is a stroke, heart attack
thromboembolism, or ischemia.
54.  Useaccording 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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pepti de of any one of Clains 43-48 and a pharmaceutical carrier
therefor. 50. Use of the peptide of any one of Clains 43-48 in the
manuf acture of a nedi canent for reducing platelet aggregation. 51.
Use of the peptide of any one of Clains 43-48 in the manufacture of a
medi canment for treating a condition resulting fromor caused by
excessive platelet aggregation. 52. Use according to Claimb51
wherein the condition is a vascul ar disease, a coronary di sease or a
peri pheral vascul ar di sease. 53. Use according to Caim51 wherein

t he conditi of.i s Aanustiticpkleombesiioh cabgrisig at bifotitroembol of smacetghatedschem a.
54. Use according to Caim51 wherein the peptide is adm nistered

par ent er al | yhvdioxapendieningidtyrallyorcairting anjerceak byphainzgéutiadllyyccepeilt sl v,
or intravenously or subcutaneously. 55. The pharnaceuti cal

conposi ti on therew erZwijtetion tpredfimndioniteoneliyracenptabld dirtieoratforawhéreipkad el et
drug is additionally present. 56. The pharnmaceutical conposition
accordi ng t dWéxY pankEningratusslly ocesrinechaiing asiddies enstor mptedydiowt ropagni s
aspirin, clopidogel, dipyridanole or ticlopidine. 57. A nutritional
conposi tion® Ghaip figreghandrshecedn af loagd per i thedydrary geens v e dée thpigobxy -
contai ning naturally occurring am ngo acids or pharmaceuticall

accept abl e <5 BydioRE Feknips n%ﬁ%ﬂ&%ﬂ% i ik is %?H’ia&dn@til’*ihﬁ%"ﬁ%q ly
acceptabl e carr.i e(F] t(geref or,,. whereji n sai.d hydroxy. containing

natural |y o@EUHFPhly ey fontaiping npaelpersurspe %P‘éaqlfi//’al"@@p‘@%t}ps on the
side chain thereof and wherein at |east one of the hydroxy groups in
the side chai®f8¥ t he hydr oxy containing naturally occurring am no

acid 15, doety o syt hsShay Lherseclylaled uchony, camauning
T o RO 0B LU BB S PP
t hereof and a@ceﬁ%lg L&E&Qﬁeﬁ-éf&. acceptabl e carrier therefor.
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-Q-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,
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59. The pharnmaceutical conposition according to Caim49 wherein the
peptide is conprised of amno acids in the L-configuration. 60. The
met hod according to Caimb50 wherein the peptide is conprised of
amno acids in the L-configuration. 61. The pharnaceuti cal
conposition according to Cl aim49 wherein the peptide is 0- Acetyl
Ser-O Acetyl Ser, 0-Acetyl Ser-O Acetyl Thr, O0-Acetyl-Ser-0-Acetyl
Tyr, 0- Acetyl Ser-O Acetyl Hyp, O-Acetyl-Ser-0-Acetyl Car,

0- Acetyl - Thr-0-Acetyl -Thr, 0- Acetyl-Thr-O Acetyl -Tyr,

0- Acet yl - Thro-@edy m&loﬁeétl ASeiht-A0-Red &lay lo- kdeRi-cdr-0- -
Acetyl-Thr-OAce?yI y}%’petyl bfyr 0- Ageg}yl Tyr, O-Aoetyl-Thr,

0- Acetyl - Tyre &cﬁplediat10~ﬁbéﬁdol"yr Ak SénsTSﬁ'ln@Tﬁﬁgﬂ")&Josnﬁe Car is Camnitine, Thr is
0- Acetyl - Tyr-0- Acetyl - Thr, 0-Acetyl -Tyr-0-Acetyl - 0-

Acetyl - Hyp- %ﬁab&iﬁlybnd‘ﬂmlsﬁyd?@@frtyﬁhnd'lyp 0 Acetyl - Car

0- Acetyl - Hyp- 0- Acetyl Thr, O-Acetyl Hyp-O Acetyl Tyr ,

0- Acet yl - Hy 20O ATl yudtritBesl-compPositio kacbrd@ite Olaibe st whershethe peptide is O-

0- Acetyl -Car-O Acetyl Hyp, 0-Acetyl-Car-0O Acetyl - ,

0- Acet yl - CarAc@yA8etQrhcdifirSer,®-Acat] k- Caket( Ve, 63-y betylySer- OWhetyl-Sex, Of S
Serine, Tyr is Tyrosine, Car is Carnitine, Thr is Threonine and Hyp
i s hydr oxyprieklyh¥er-O-8gctylHhp, Quitcetyk $api@ah catydifipn SF A detyh ThieQ oy odiyhThr ©-
Claim 58 wherein the peptide is 0- Acetyl-Ser-0O Acetyl -Ser, 0-Acetyl
Ser-0 Acet yWWPm@-A@W&TﬁSé%&@IAB@@AceWﬁ% 0-AchlyeTltO-Acetyl-Hyp, O-
Ser- O Acety 0- Acet yl - Ser - 0- Acet yl - Car,

0- Acet yl - Nw&"&fm@mwy Car(2-Apgt it Tyr-OTgetybT ﬁc@tﬂgplet-yrrl]yr-o Acetyl Hyp, O-

0- Acet yl -Thr-OAcet | - Ser, 0-Acetyl-Thr-O Acety H?/J?

Acet yl - Thr - &°F&let it C-dgstyl- S?ra&éﬁ%wl-’l"vyp =AgyeixE Ehry P Apytw yr-O-Acetyl-Car, O-

0- Acet yl - Tyr-OAcet H%{? 0- Acet r-O Acetyl - Ser,

0- Acet yI Ty r’*cﬁyﬂé-‘éi’éTA"? Hyp OAé@%gh gﬁ/ AgstykSat %A@a’ﬂ Hyp-O-Acetyl-Thr,
Acet yl -

0 Aokt yl géewiﬁwmﬁw Tar@céfeg,x%-&-@eﬂééfry@ i) Crpmarier
Hyp- O Acety Acet r e

0- Acet yl - b ‘% M&ﬂﬁ/ % ,Q:gf Ctégp @eﬁ(& gﬁ‘yp “Asgil-Car-O-Acetyl-Thr,

0- Acetyl - Ca e rOAc en_ Se
Ser | ney Tyrblé} yro bﬁ%ce{y&g?r’Ag “C%fﬁ‘isga %Sm?héaébsn aﬁ‘@m?fn@rl-ﬁ/p is

hydr oxypr ol dhe ,phar maceut i cal corrp05| tion according to
Claimbé6l mhlgfri}g?nﬁmtaﬁ’gHﬁglsﬁgmx 5‘6 Acetyl - Hyp- O Acet yl - Ser,

0- Acetyl - Hyps O- . . i

0- Agg i ;I Hyp ‘O Q%g&’MM{:}E%% %éngos:‘:lowcorcan CtIanln 6|1_B\/vhere1n the peptide is O-

0- Acet yl t

Acetyl > Th Y B |(-¥rf‘iyg<§hr S“%ﬁg\&@ﬂy’ﬁq%’é%&%y% i?-AF&ﬁ?*ap TR

Car - ,  Wh ] lac NS ar c d

1 0, LR LA VAB B e 04 550100 o

0- Acet yl - Hy ReddnABRYAcel; O-Acetyl-Car- -A tyl-Hyp, di th -Hyp, wh
0- Acetyl - Hyp- O Acet ylI -e‘l);r’?_is OorAce%eyy- o) CC,XC Ypylllf@epjf ar-Hyp, Wherein

0- Acet yI - Hypyf3s AGREM) pleifie. 0- Acet yl - 0 Acetyl Hyp

0- Acetyl - Thr-0- Acetyl - Hyp, or 0-Acetyl-Car-O Acetyl -Hyp, diacetyl

Car - Hyp, wher ei WskhqRoldinghy BTt ¥ whér@h R SeptiaPis, G2 Pt HANOACREXESL ed
hydr oxy containing amino acid or pharnaceutically acceptabl & salt

thereof or GuicktyPHiPO-AkeN-T6f otmetﬂhgpm&tﬁqwcm@Jtylmﬁﬁtﬁh&a nt for
enhancing the cardl ovascul ar health in a mammal, wherei'n said hydroxy

cont ai ni Ng M@, Or Adety- HYBOUAEYIT 28 DA et AK)- ﬂcéﬁﬁ&iy@ ITE A By 1 TDE-©)- AEE-0X Y
groups on the side chain thereof, and wherein at |east one of the
hydr oxy groups on the side chain on the hydroxy containing naturally
occurring amno acid is acetylated. 66. Use of a peptide according
to any one of Clains 31-48 for the manufacture of a nedi canent for
enhanci ng the cardi ovascul ar heal th O%Ba manmmal .

———



67. A pharmaceutical conposition conprising a pharmaceutically
effective anount of a conbination of 2-6 am no acids and a

pham aceutically acceptable carrier therefor, wherein at |east one of
the amino acids is an acetyl ated hydroxy containing naturally
occurring amno acid or pharmaceutically acceptable salt or
Zwitterion thereof, said hydroxy containing naturally occurring am no
acid has one or nore hydroxy groups on the side chain thereof and at

| east one hydroxy groups on the side chain of said hydroxy containing
natural |y odtym ot Ordceni G- asbalg-Hip, daetyytaltng, wiandh Bieis heigiyhi ng

am no acids are hydroxy containing naturally occurring am no acid or
phar maceut i qadling. acceptable salts or Zwitterion thereof. 68. The
pharmaceutical conposition according to Claim®67 in which each am no
acid is predént Use aianasetylaitd hydrogy prgitainimgrareieoutd od pharheceatizally 1000 ny
and the total anmount of the conbined m xture does not exceed 10, 000
my per dosadgecepigblgmsalt iggeof ar Auittetion theredf for tepusithiton of ompditased fof a
nutritionally effective conbinationof 2- 6 am no acids, and

nut riti onal IePhageiashe atsflievasearihedlthihemahosl, wiskeimtidiydaky bedwstnpne
amno acid is an acetyl ated hydroxy containing naturally occurring
ani no aci d, "arraly ascHEte amine AP lasane exyperb hdrexaigreups ¢rethesife dpin thereof,
Zwitterions thereof wherein said hydroxy containing naturally
occurring afthiheaen g Ieaskons abthe hydsyeraspinnchssidprcheip sn the hydrexssi de chain
t hereof, and at. | east ?ne of. the hydroxy groups on the side chain of
t he hydr oxy SYBHPEE PATHEILMEPHTES Pyneead s afehiptedn no acid is acetyl at ed,

and the remini anmno acids .are h dro§ contai ning naturally
occurring a 'nonlg‘i?loglg?epél © SpEuding By ousy h"mﬁ? 3G for %‘F PgpRacteeidor |
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an acetyl ated hydroxy am no acid or "ace oxy peptide or

phar maceut i gyakdzy caasfRk _amr@nys&lcﬁmﬁ% arfif &i@&%&ﬁ?%&é hyfidl %Lg,{d%sg@ g;

said conmpound for treating a condition resulting frorm or

excessi ve phatigd eaindBGEst a4t Dst ofdhydrdx) BRI (AT EiRbr AQGLYLAS ed
hydr oxy group on the side chain and being conprised of 1-6 am no

acids.  73contditngaReeiligiob@mng afidi didd B aWae4t&d, thd hreG Mk bin@a abids @
vascul ar di sease, a coronary di sease or peripheral vascul ar di sease.

74. Use accae Hydagkytcontéhial RnidiynbeighDarhiie aGdaPhid@euti&alld 1 &bitaie,
heart attack, Thronboenbolism or ischenma.

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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69. A nutritional composiﬁon comprised of a nutritionally effective combination of 2-
6 amino acids, and nufritionally acceptable carrier therefor, of which at least one amino
acid is an acetylated hydroxy containing naturally occurring 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 hydroxy groups on the side chain of the hydroxy
containing naturally oceurring amino acid is acetylated, and the remaining amino acids
are hydroxy containing naturally occurring amino acids, or acceptable salts or Zwitterions
therect.

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.

71. Use of a compound which is an acetylated hydroxy amino acid or acetylated
hydroxy peptide or pharmaceutically acceptable salt of said compound or Zwitterion of
said compound for the manufacture of a medicament for reducing platelet aggregation,
said compound having an acetylated hydroxy group on said such chain and being
comprised of 1-6 amino acids.

72, Use of a compound which is an acetylated hydroxy amino acid or acetylated
hydroxy peptide or pharmaceutically acceptable salt of said compound of Zwitterion of
said compound for treating a condition resulting from or caused by excessive platelet
aggregation, said compound having an acetylated hydroxy group on the side chain and

being comprised of 1-6 amino acids.



73. Use according to Claim 72 wherein the condition is a vascular disease, a coronary
disease or peripheral vascular disease.

74, Use according to Claim 72 wherein the condition is a stroke, heart attack,

Thromboembolism or ischema.
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