; €3eNN$n, 6bTO 8 MAY 2003 SUBSTI TUTED HETEROCYCLI C ACYL- TRI PEPTI DES
USEFUL AS THROMBIN RECEPTOR MODULATORS BACKGROUND OF THE | NVENTQ @AY 2003
Thronbin is an inportant serine protease in henostasis and thronbosis. One
of the key actions of thronbin is receptor activation. A functional human
thronbin receptor (TR), cloned by Coughlin in 1991 (T.K Wu) Cell 1991, 64,
1057), was found to be a menber of the G protein coupled receptor (GPCR)
superfam |ly. The recepto ““ L t| vatl on putatively occurs b
recognition and prot eoI age at the Arg-41/ Ser4m @m md to
reveal a truncated t‘m hi s new receptor sequen h has an
SFLLRN ( Ser - Phe- Leul term nus acting as a teth ligand to
recogni ze a site on the T'é‘é‘é’btor can trigger activation and signal
transduction leading to platel et aggregation. Peptide anal ogues based on
t hi s hexapepti de have al so shown good agoni st activity leading to platel et

aggregation. Since %ﬂ%&i ,ltqc% E@ef h
ext ensi ve honol ogy rondin rece%"?%é f%ﬁ%an%%& Ei:L\ﬁ.l\t'/'vere
cloned, and found to be act iASaTHROMBEN RECEPTOR MOUTIATORX apept i de

sequences. Hence, agonists / antagonists of the thronbin receptor) such as
those included in this invention, may be useful in activating /

ant agoni zi ng t BACKGBPYNDa 9E- THE| JAVENTIept ors as wel | . 0 B MAY 2003 - 2
Activation of the thrombin receptor by agoni st conpounds of this invention

may mmc thronbins role in tissue repair. Thronbin can initiate effects
rel ated to wound h&BFPRBiNsig@naRsimPRZEARSI AGTIASCRFAFEAELMERi ity to

allow entry of hegblstagi¢ thdi Ghirbhddgijair ebrde $FUeheAkey ddidns Sﬂfﬂ n.
Thr onb. Haem)si:ﬁm s.1984, 184% tl ncre 3| n the Ség%heSI S. of P agx
endot hel i al FOPPLn, A5 KEFEREO UM

i ncreasi ng t hethabediian rclcepltarel(é‘ﬂ@ ruiimreﬁ dny Ca:nghﬂmrt r:apms.‘slttﬂ‘ -

endot hel i al cekl SV(JM c%llB&‘ébhaC%l&a l%‘é nCQvajsg%%nglA'%o éalegqgt %&ue

repair in rats following surgical i'ncis+od i's accel erate Te lse o
t hrombin ! D, cheaﬁnwotslncppnplﬁd/é”gcepm (G?@R)lmerfﬁmswagom%ts at

the thronbin r%&l&b@bﬁ@ét‘i@a‘éi%‘}ﬂ' LAQKMING, RN IA0 KO tSeMindl t1 SSue
repair. The peg_sl de- hased ant agonl st of  the thronbl n re}ﬁeptor in h| S

present i nvent FERCARFtIRGW2BE PEREPHYH I (CHRAY: T4 S€¥ T oke,
restenosis, angnpepttilkder mﬁet@simv@d d aiﬁ‘ifmsatteat md@-rﬁmnwsrt UEhD$

their ability \/ a The i has
al so been i den%llgf”iIO C%R"ttgt@h%r %Lc"% t‘-eﬁ’(ftﬁ ﬁ?el#gMi {)br %Oﬂe
ost eosar con, MMM)eN-aRMa)MW@g ®s 'Ehrt@mbier%cttlmmd)ntgf
endot hel i al Ce'rka%dél?ﬁ%“aats@%epo%elﬁg 'fééébdd}du%rp‘@zﬂ’&gé@%ﬂ%lon

| eukocyte adhesion -. an_i nfl ammatory response of the vessel wall

(Y.
Sugama, J. Cel BPA @ignadosrappgucyimn Yigading &4 zPétaé'-e}c?ﬁ' RAFFEIREEPR or
activation i ndupeptiidd idriagues dubdd BisNHES Hexeipebtemavei ghads (D.

o5t cobl ast pr o TFEFREH BRPRIGH (A S ATDHAS S Pt col 15 0 B
MAY 2003 aggregatlon Since 1991, two other prctease-activated
receptors with extensive homology to the thrombin
receptor, “PAR-2" and “PAR-3,” were cloned, and found to
be activated by similar N-terminal hexapeptide
sequences. Hence, agonists / antagonists of the
thrombin receptor, such as those included in this
invention, may be useful in activating / antagonizing
these protease-activated receptors as well.



- 3 (D. N Tatakis, H ochem Biophys Res. Common. 1991, |74, 1B1)

Thronbin has been inplicated in the regulation and retraction of né]LBrT&A!(SZUU3
(K. Jalink, J. Cell. Biol. 1992) 118, 411). ‘Therefore, in this context, the
ant agoni st conpounds of this invention may al so be useful against

I nfl ammati on, restenosis, cancer, osteoporosis, and neurodegenerative

di sorders. SUMVARY OF THE | NVENTI ON The present invention is directed to
conpounds represented by the followi ng general forrmula (1?: YYX\A/A2~-A/Z 1
3 (1) wherein Al, A2, A3, X, Y, and Z axeZdefined | ater. These conpounds
are thronbin receptor nodul ators and may be useful either as agonists in
wound healing and tissue repair or as antagonists in myocardial infarction)
stroke, restenosi g

i nfl ammati on, CanCEF§Q§§?§8p§$2§$§?€%§5ﬁ§apoaéégb i @%tggééiaérs. 0 a

MAY zoo03 - 4 CDE\'DQMIEB PESCRI BT Sike BF 1OhE raywENThidN thrempanis (Ildlw |y the

present i nventtl i 2 Gt ed;h?o&BEfBOi&%@f Y d G d %k?lé’bﬁ é%g'e (éég f rom

X ~Al/ A2 \A3 rern 'S an a am no aci re5|
Cha Leu and moancahendiing, arkgh ami ngnmmtas:erm drscelart peme@inaﬂr:g:sand

Lys) or an aryl, e, apicdy’ 681 dug18ehed 84 uid into injured tissue
(A. B. Malik, Semin. Thromb. Haemostasis 1986, 184);
increasing the synthesis of PDGF by endothelial cells
(J. M. Harlan, J. Cell Biol. 1986, 103, 1129); and
increasing the adhesion of platelets, monocytes, and
neutrophils o endothelial cells (M. P. Bevilacqua,
Science 1989, 243, 1160). Tissue repair in rats
following surgical incision is accelerated by the use of
thrombin (D. H. Carney, J. Clin. Invest. 1992, 89,
1469) . Thus, agonists at the thrombin receptor may be
useful as wound healing agents or in tissue repair.

The peptide-based antagonists of the thrombin
receptor in this present invention may show efficacy
against myocardial infarction, stroke, restenosis,
angina, atherosclerosis, and ischemic attacks by wvirtue
of their abiiity to prevent platelet aggregation. The
thrombin receptor has also been identified on other cell
types: endothelial, fibroblast, osteosarcoma, smooth
muscle, and neuronal/glia. Thrombin activation of
endothelial cells upregulates P-selectin to induce
polymorphonuclear leukocyte adhesion - an inflammatory
response of the vessel wall (Y. Sugama, J. Cell Biol.
1992, 119, 935). 1In fibroblasts, thrombin receptor
activation iaduces proliferation and transmission of
mitogenic signals (D. T. Hung, J. Cell Biol. 1992, 116,
827). Thrombin has been implicated in osteoblast
proliferation through its activation of osteoblast cells



from Phe, substituted Phe, Tyr, or Trp; A2 is an am no al kyl am ng armdl(g
resi due selected fromLys, On, Arg, and hono Arg; A3 is an aryl r$| @id
resi due sel ected from Phe, substituted Phe, Tyr, Trp, phenyl-Qy,
2-thienyl-Ala and 3-thienyl-Ala, an alkyl amno acid residue selected from
Cha, Leu and Ile) an am do al kyl am no acid selected from Asn and G n, or
an am no al kyl am no acid residue selected fromArg, hono Arg, On and Lys;
0 8 MAY 2003 - 5 X is selected fromCO, CS, or SOz; Y is selected from
aryl, substituted aryl, heterocycloal kyl, 3substituted heterocycl oal kyl,

het eroaryl) substituted heteroaryl, heteroarylethylenyl, substituted

het eroaryl et hyl enyl, aryl acryl am doheteroaryl, substituted

aryl acryl am dohet eroaryl, heteroaryl aczyl am doheteroaryl and substituted
het er oar yl acr yPanNdoRatekdsr yBiopheher Bilophys i sRewt Gormeni dLAJR,
substituted p ol hdhRyl , - AALRO Qﬁﬂy ot QS erably, Yis
sel ected fromizgt' epgé?yl ) nggtg%{ll?%%% ﬁg'%gxr g’a y %c%t%%‘?a%?pfg% dohet er oaryl ,
and substit ut E8BApLiony padi gekteek barypPf neurens eéKedJﬁli/bﬂkNHQ,- NH al kyl ,

~l-aral kyl, opean amg;pq ahkyh amipo ae44 resilie sotect e £Rog Arg-NHZ, and
wherein all am no acids_are of the ~ configuration; . . . )

context, the antagonist compounds of this invention may

also be useful against inflammation, restenosis, cancer,

osteoporosis, and neurodegenerative disorders.
SUMMARY OF THE INVENTION

The present invention is directed to compounds
represented by the following general formula (I):

X Ay Z
N \A;,/

(1)
wherein A;, A;, A;, X, ¥, and Z are defined later.

These compounds are thrombin receptor modulators and
may be useful either as agonists in wound healing and
tissue repair or as antagonists in myocardial
infarction, stroke, restenosis, angina, atherosclerosis,
ischemic attacks, inflammation, cancer, osteoporosis, or
neurodegenerative disorders.



and the pharnmaceutically acceptable salts thereof. In the conpounds of
formula (1), the amno acid residues conprising the Al, Az, and Aﬁ 2003
substituents are attached to the adjacent nbiety according to sta(ﬁﬁ@r
nonencl ature so that the amno-termnus (N-term nus) of the amno acid is
drawn on the left and the carboxyteimnus of the amno acid is drawn on the
right. So, for exanple, in Conmpound 1, where Al is Cha, Az is Arg and A3 is
Phe, the N-term nus of the Cha (Al) is atjached to the X substituent and

t he carboxy-term nus of the Cha (Al) is altached to the N-term nus of ~he
Az substituent 0 8 MAY 2003 - 6 (Arg), simlarly, the the N-term nus of
the Arg (AZ) is attached to the carboxy-term nus of the Al substituent and
t he carbon-tpETADLEDODRESTRIPTIOM2)F | BHEt INVERTID® the N-term : us of the
A~ substituent ( Phe ) , simlarly, the NNterm.-.ss of the Phe (A3) is
attached to the carboxy-term nus of the A2 substituent and the

car boxyt er m nus MérehpakRitd qLARrlys, atHeaghmeséntt bavénsdlbsi iisuddrectddn a

Narticular grQup.is " t] ed" . terqgycl cal kyl ,

het er oaryl , é%r yPg%Egg%eér%g%)?éf%%‘?lﬁgogéﬁngg? h@\()e' from1l to 4
substituents independent selected from halo (I, Br) Cl, F) , Cl-C8 al kyl,
d -C al koxy, am no, am do, c;;bb&¥1, CYA»o, nitzo, fluorinated Cl-Ce

al kyl, fluorinated d-Cg al kgXy, o ﬁa ( erably, phenyl or substituted
phenyl ). The tee "subject"” as used herein, reters to an animal, pre=erably
a mammal , nost preferably a human, who(BRhs been the object of treatnent,
observation or experinent. The term "therapeutically effective anobunt” as
used herein, means that anount of active conpound or pharnaceutical agent
that elicits the khelrggircal or nedicinal response in a tissue system
animal or human that is being sought by a researcher, veterinarian, nedica

doctor or other chinig amh a¥ky@ah diddIdes; &l FeyiahkoBedledthk®d FYoRt GRE, Of
t he di sease or disorder being treated. 0 s MaY zoo3 As usedherein,

uni ess ot her yeae aol o & kyl %ﬁﬁ{&%’ﬁﬂ@ﬁ&h@r A AN OTARRY Of 2

substituent group, Include straig and branched chains having 1 to
carbon atons._or any nu within_this range. For .exanple, al kyl jcal s
i ncl ude net h;F,Ome?‘ﬁ:é ,arbr?g%&?', ?Eoﬁ?oﬁw,ﬁ' ﬁg&&pwa,cH or%?ly ue sse%l-ebc[}%;# ,
t-butyl, npentyl, 3-(2-nethyl)butyl, 2-pentyl, 2-nmethylbutyl, neopentyl,
n-hexyl, 2-h&XPm & '2-%%Pﬁ€+ %E?%I?h§!k3¥§'r3&iéaﬂ§;are oxygen et hers
formed fromthe previously described straight or branched chai n al kyl
groups. Cycl oal kyl groups contain 3 to 8 ring carbons and preferably 5 to 7
carbons. Simlarly, alkenyl and al kynyl groups include straight and
branched chain al Ranés ard aminmesl iyl iagidot ac8dcxelsddus meecsedany
nunber within this range. The term"aryl" as used herein, alone or in
from Lys, Orn, Arg, and homo Arg;

A; is an aryl amino acid residue selected from Phe,
substituted Phe, Tyr, Trp, phenyl-Gly, 2-thienyl-Ala
and 3-thienyl-Ala, an alkyl amino acid residue selected
from Cha, Leu and Ile, an amido alkyl amino acid
selected from Asn and Gln, or an amino alkyl amino acid

residue selected from Arg, homo Arg, Orm and Lys;



conbination with other terns, represents an aromati c hydrocarbon group
Exanpl es of aryl groups include, but are not limted to, phenyl Z }}yl
phenant hryl, anthryl, biphenylenyl, fluorenyl, or azul enyl. Pre rre aryI
groups include phenyl, naphthyl and bi phenylenyl. The term
"heterocycl oal kyl" as used herein represents an unsubstituted or
substituted stable three to seven nenbered nonocyclic saturated ring system
whi ch 0 8 MaY 2003 - 8 consists of carbon atons and fromone to three
het eroatons selected fromN, 0 or S, and wherein the nitrogen or sulfur
het eroatons may optionally be oxidized, and the nitrogen heteroatom way
optionally be quaternized. The heterocyl oal kyl group may be attached at any
het eroatom or carb 0, ' r tSA | hegrgation of a stable
structure. Exanpl e?pol?és%%%‘g{%rf;%%og?k;ﬁ:égroﬁpgafhcl ude, but are not
limted to azetidinyl) piperidinyl, piperazinyl, oxopiperazinyl,
oxopi peri di nyl, oxdazspisellectexbdinon arydt, redubjsmtm'aegil ardloxol anyl ,
tetrahy~ roim% nmor phol i nyl ,
t hi onor phoI i ny %é%oﬁsiﬂwwl su %)%(/Llllt é%%@@¥g&g% Iolﬁg*h’léul fone and
oxadi azol y' _. Netenaawyl heswhoakyutedheledoaey bi nhﬁsplr@@e‘mlstaylenyl
unsubst i t ut ed %&%ﬁé&t@tgﬂgﬁg ﬁ/}(g} $i x nenbered nonocyclic

t ut or

aromatic ring systemor an.insubst substltut ed nine or ten
nmenmber ed benz AR REABI YRR PRYYI nsuhsEEERGAACh consists of car bon

atoms and froraxe,meadxeylirﬁﬁ@oﬁv@&@f@@i—m ﬁ@i@ﬁésﬂyiéeMaw@d@heéeréa
wherein the nit rcgg%_].'r}P sul f% het er oat.ons rrgg H bonal lﬂixyﬁ oxi di ze and
the nitrogen It it PaYEd it LRy WRC TR B AP Reg e T e=eroaryl group
may :o_e att?chq:tﬁemiyluhet‘eimtm ogﬁynmedsbm:f.zajﬁbm B/absltllltmleldts in thg ut
creation of a : c esm 0 r rou include, bu
are "ot |im te@} @%@%%{/ﬁ %é“%fx?%n% r{\hn%%ﬁ%gy ré’ﬁ)ﬁ% 3%385%’:1%' 0
8 MAY 2003  ¢f is ssxkbeotsd, fmrazlmd!lydaxoepxyyhzo$yb$tpyurt@|dylh)ettelrbarlyllyl

t hi adi azol yl pg&l_al I , n enzot hi enyl ,

benzi soxazol ylatﬂ benz aaz%*@?gé‘g%nzo%r az%{&gl ggﬁg%@FéFF‘%enzot hi azol yl ,
benzot hi adi azA4¥ 4 acb’é)ﬁ]z%‘f‘% %¢‘§'¥°®¥Y Ui nolinyl. Prefered heteroaryl groups
i nclude pyridyl) pyrrolyl, pyrazinyl, thiadiazolyl, pyrazolyl, thienyl,

triazolyl and quinolinyl. The term "aral kyl" neans an al kyl group

substituted with ark aig| sgkeaped efrgm, NibanNHahehy | BHhakalk$l i baram, the
term "aral koxy" indicates an al koxy group substituted with an aryl group

(e. 9., benzylamiyfjo dlieyl eamiriarytidasesbdde heedebtadafron MG, ¢ aadi cal
having 1 to 6 carbon atons (branched or straight chain) derived froman

?Lgaglr gugCIC((jO?KIHr S Vraelln aflheanb xgcg Oacyldgr oghghéeimco%Tlg%rangoer. s to

and the pharmaceutically acceptable salts thereof.

In the compounds of formula (I), the amino acid
residues comprising the a;, A;, and A, substituents are
attached to the adjacent moiety according to standard
nomenclature so that the amino-terminus (N-terminus) of
the amino acid is drawn on the left and the carboxy-
terminus of the amino acid is drawn on the right. So,
for example, in Compound 1, where A; is Cha, A, is Arg
and A; is Phe, the N-terminus of the Cha (A;) is attached
to the X substituent and the carboxy-terminus of the Cha
(A,) is attached to the N-terminus of <he A, substituent



C (ONHz. The term "carbonyl"” refers to the group C(0). The term

"aryl acryl am doheteroaryl" as used herein nmeans an aryl group attqﬁﬂﬁﬁ,h&]
an ethylene which is attached to an am do group which is attached

het eroaryl group, where the terns "aryl", "am do" and 0 8 MAY 2003 - io
"heteroaryl" are as defined above. The term "aryl acryl am doheteroaryl" can
therefore refer to a group such as Aryl-C=C-C(O -NH heteroaryl, with a
speci fic exanple of such an "aryl acryl am doheteroaryl™ group being 5-(

- Me-ci nnamam do) tri azol -3-yl O having thegstructure o\ \ N-yN-"" | HIt is
i ntended that the definition of any substituent or variable at a particular
| ocation in a nol ecule be i ndependent of its definitions el sewhere in that
nol ecule. It is understood that substituents and substitution patterns on

t he conpounds(&fg} hi simhvanty ontbenthe Netermimusyobnehef Aargli (Fer)y iski Il in

the art to prgy I ble n be

readily synthe3|€§%g%n9§ pﬂ%I%%Q%OE%OMIIHE%ﬁg égtéﬁé a%IEHBSE?%gggﬁhethod

set forth herafd. the cavgongreerminns @érhheobngoéhiiohs astacheddd® t o

enconpass a ¥ q@ltggﬁpﬁﬁélgg the ﬁ ﬁa }s bgmhz 'C|f|ed
resu In

anounts, as well as any product |rec irrecCtly, from

conbi nat i ons Qhet%etéﬁﬁﬁr¥$éaflh@?eﬁh%nﬁéahri%fﬂ?%ﬁﬁk# i B@ &RBunts. 0 8
MAY 2003 - 1lcadbéx§orpoHislss oéftbsepxze%amsﬂm&é}iﬂ %aauhél sarPey-esent

in the formof a harna eutic IIy acceptabl e salf. The pharnaceutically
accept abl e sdt® &% aPFy- }P% ea(pr e REMRHEG H'é’n?lﬂgo gen of the

am nosubst it weslstetwsneycl e or an am no-acid's basic sidechain is
protonated with an inorganic or organic acid. Representative organic or

i norgani ¢ acids include hydrochloric, hydrobrom c, hydriodic, perchloric,
sul furic, nitri c,Wherosphoartd cwleet | groyw aps otsubstd yeoedt, (eagt.i,c,Phe,

succi ni c) TR Gl PERLL ky TR b el BLEDL | CacEld EhEachEREAdyPNde | .

met hanesul f oni oxye nesu oni C, esu onlc oxa panoi c,
2- naphthalené@@#ﬁdﬁr@upp- Yl beviesfiresni ctocycsehskihusmtEani c) salicylic,

saccharinic CEn&épéﬁ&QﬁegfeééPected from: halo (I, Br, Cl, F), C;~Cs
alkyl, C;-C: alkoxy, amino, amido, carboxyl, cyano,
nitro, flucrinated C;-Cs alkyl, fluorinated C;-Cs alkoxy,
or aryl (preferably, phenyl or substituted phenyl).

The term “subject” as used herein, refers to an
animal, preferably a mammal, most preferably a human, who
has been the object of treatment, observation or

experiment.

The term “therapeutically effective amount” as used
herein, means that amount of active compound or
pharmaceuticzal agent that elicits the biological or
medicinal response in a tissue system, animal or human
that is beinz sought by a researcher, veterinarian,
medical doc:tor or other clinician, which includes
alleviation of the symptoms of the disease or disorder

being treatesd.



The present invention includes wthin its scope prodrugs of the conpounds
of this inve®tion. In general, such prodrugs wll be functional g@meqmgves
of the compounds which are readily converti'ble in vivo into the required
conmpound. Thus, in the nethods of treatnent of the present invention, the
term "adm ni stering"” shall enconpass the treatnent of the various disorders
described with the conpound specifically disclosed or with a conpot: nd

whi ch may not be specifically disclosed, but which converts to the

speci fied conpound in vivo after adnini§t5a§ion to the patient.

Conventional procedures for the selection’and D B MAY 2003 - 12
preparation of suitable prodrug derivatives are described, for exanple, in
"Design of Prodrugs", ed. H Hundgaard, Elsevier, 1985. \Were the conpounds
according to this invention have at |east one chiral center, they may
accordingly existagsugaahhtPd®hs ules® $PiReFRTBAUALE RPIIGSA taMy or nore
chiral centers, they may additionally exist as diastereoners. It is to be
under st ood t hatkexy wheshezronsed ahdnei grupespaksr off arsuksibtuentssed

Crystalline { SPRERrof ERBAE, SobaRALE ey curerched, SRimhng M eie i "K0ich are

intended to be cagbaficdtbmst herpaageftimbeyeditbin thisldtings, seee of the
conpounds may form solvates with water (i.e., hydrates) or common organic
sol vents, ande¥gE®wlsol pdkyd zpdigpds incdndedmeshyd .errMphs sSBEPRYE hin t he
scope of this;i Lan. Uat.il.+th t invent. by, / icants, the
known thronbiﬁbgégg or gg%h%&%é &Sgésgggfi gé ?&ﬁy§'F§£§qg gbt%de

agoni sts) havpegtaln di-M2rmechydhbatyenghpehtiilye 2amerchylibuisyl Appl i cant s
have unexpectantly di scovered the _instant thronbin_receptor agon{its whi ch

are signifi caREPPENYcafiededy e har PEBKL aPRYa 2HEESIBERFREN ¢ hi AL FPEY

peptide backbengiagia ReR! b49BLAEEERelE FormeB MR é?@%re\l:?oule
Particularly preferred conpounds of the present invention that could be

usef ul as t hr deisioribedestariggoniost branchedechhadse addupbugrtsupsiown in Tabl e

1, which sho u far platel.et_agqregat.ion and binding | Cso at the
thronmbin rece E&E%A#§ﬁo%§€F§§ Egg&afﬂeB"ggags&ﬁﬁﬁa%ﬁ#%?%%r%??on unl ess
denotgd okrerptﬁeerEAB@EsltG V{Gaﬁbféﬁ\ASSNEilﬁfA&mEGM1kenyl andd o

, ~MBndg~aM 15- HZN-1, 2, 4-tri azol - 3-y aAr gPhe0. 751. 925- Br onopyri di n- 3-y a
ArgPheO.461.7§g§€Wﬂ3n§H§P€ﬁaAP§ﬁH€G.5EI?6$§$(&nﬁbhﬁQﬁﬁiﬁgﬁﬁkgf?iazol-3-y|C

haAr gPhe0. 764 g3 Ranap iy a2 E% .QQﬁﬁéa§0Eb3ByEarbon atoms, or any .
ChaAr gPhe0. 99166Qui noxal i n- 2- aAr gPhel. 033. 17/5-(0o-C -ci nnamam do)tri azo

| - 3- yl ChaAr gPhambes] wigdisnithdsy ragige- 3- y| ChaAr gPhel. 242. 095- H2N-1, 2, 4-tri a
zol - 3-yl ChaAr gPhe- Arg
1.210.510Thi adi azol - 4-yl ChaAr gPhel. 289. 4115- (2, 3-di MeO- ci nnanmam do)tri azol -

3-yl ChaAr gPhel. 646 The velrtr Fagiylmaggrugest hededhr,3-31sn8,0gPhal. 722. 2135-(m
-NCZ-cinnananidg%%riazol-BﬁylChaArgPhel.898.5145-(o-h02-cinnanantdo)triazol
- 3- y| ChaAr gPhEPTEI RSN, Miditn O herCRgAFgPh&EPFESENtS an aromatic

hydrocarbon group. Examples of aryl groups include, but
are not limited to, phenyl, naphthyl, phenanthryl,
anthryl, biphenylenyl, fluorenyl, or azulenyl.

Preferred aryl groups include phenyl, naphthyl and
biphenylenyl.

The term "heterocycloalkyl" as used herein
repregsents an unsubstituted or substituted stable three

to seven membered monocyclic saturated ring system which



0 8 MAY 2003 -14 08 MAT 2@}03
165- (m Cl - ci nnamam do) tri azol - 3-yl ChaAr gPhe2. 3815175- HZN- 1, 2, 4-tri azol - 3-yl

PheAr gPhe2. 42. 1185- HZN- 1, 24-tri azol - 3-yl ChdLysPhe2. 675. 4195- HZN- 1, 2, 4-triaz
ol -3-yl .

_ChaArgCha2. 82. 0205- HZN- 1, 2, 4-tri azol - 3-yl ChaAr gPhgl y3. 137. 1215- (t hi ophen- 2
-yl acrylam do)triazol - 3-yl ChaAr gPhe2. 9

4.4223- HZN- pyr azi n- 2-yl ChaAr gPhe4. 28. 523t r ans

2- (3-pyridyl)ethyl enyl ChaAr gPhe2. 65. 52458( p- Me0- ci nnamamni do) tri azol - 3-yl Cha
Ar gPhe5. 64255- (p- CN- ci nnamam do) tri azol - 3-yl ChaAr gPhe5. 831265- ( p- F- ci nnamam
ido)triazol -3-yl ChaArgPhe7.91. 7272- H2N- pyri di n- 3-yl ChaAr gPhe8. 82. 3#YASAA3EC

MBnd consists of carbon atoms and from one to three
M285- HZN-1, 2, 4-triazol - 3-y] ChaArgTyr9. 76295- H2N-1, 2, 4-tri azol - 3-yl ChaArg2-T
hal a11430Pyraeteroatens 2e hersedqrom Bl PRewy Soi @fuheieseini bRel - 3- yl ChaA

rgPhe251232 - E-phenyl al ) .piperi.di n- 3- vyl ChaAr. 335- (G nnanam do)
triazol - 3-yl g $%££e§§6§ﬁ§?%g-3§§§% F%P aﬁéﬁi&%@%&$§§§f§3§§lChaArgPhe2833
83- am nophenyx{abdeqPherd %2R 1 nhcphgeyl Hearrdditend 4y 1Gd02ohaphgnyeenyl Cha

ArgPhel. 22. 441benzi m dazol - 5-yl ChaArgPhe44 0 8 MAY 2003 -> s Particularly
preferred coipdt®ERisedt heThrebekherrrydeaildyl Syous My vReydtfarhed

t hr onbi t ' ' ' J LStS.i de th
comounds. <hg T daareonof, B, Sateler BRae W e RARIILE, Tn PRLVCE 1105

pl atel et aggrreation ¢fei-éthbdredtpuatalret.s Bxpapdeat iofi suadhced by
t hronmbi n) and binding | Cso_ at the throngbin receptor. Am ng, acids bear the
"L absol ute RSNEFQEY ??UﬁYJcInEEQE‘P&eI’r&ng‘_ dSrhéfh S& Pl Bl 2MYFRAAPAZ~Ph

NH2 azetidinyl, piperidinyl, piperazinyl, oxopiperazinyl,
HYALA2XI C~075- (0 CI - &1 hriaram do) 171 az81 PE I Chaa g &8 B ee (thian: 2-yl acryl

ani do) t ri azobxSpipehadinrs. ¢3882e0imydnamzeé@imnylazol - 3- yl ChaAr gCO9. 845- ( a-

Me- ci nnamami triazol =3-yl ChaAr,gCO14345-(a- Ph- ci nnamam de)triazoi - 3-yl ChaA
r gCOL9356- Ci %%%ﬁ%ﬁ‘é‘d%f/‘ﬁf%f‘%& 9?8%‘51?@‘@5&26 TG AAERERL LD T
3- Me- benzot ht @phehydrybihadl 307 8 e420ydrdpyaianyaTamsiephol aagl ; 3- yl ChaAr gC
O1337Benzot hi ophen- 2-yl ChaAr gCO21421- napht hyl ChaAr gSQZ7. 8432- napht hyl ChaAr g
Sz12.5 Bnd Weiomorphoinyl, othiamprpheldnyl; sulfopide, |

thiamorpholinyl sulfone and oxadiazoly:.

The term "heteroaryl" as used herein represents an
unsubstituted or substituted stable five or six membered
monocyclic aromatic ring system or an unsubstituted or
substituted nine or ten membered benzo-fused
hetercaromatic ring system which consists of carbon
atoms and from one to three heterocatoms selected from N,
O or S, and wherein the nitrogen or sulfur heterocatoms
may optionally be oxidized, and the nitrogen heteroatom
may optionally be quaternized. The hezerocaryl group may
be attached at any heterocatom or carbon atom which
results in the creation of a stable structure. Examples
of heteroaryl groups include, but are —ot limited to

pyridyl, pyridazinyl, thienyl, furanyl, imidazolyl,



0 O MAY 2003 -16 Particu~arly preferred conmpounds of the present intl on
are: Y 2003

(5-Bromopyr _Si n- 3-yl ) car bonyl - cycl ohexyl.al anyl - ar gi nyl phenyl al ani ~eam de;

2- Chr ononyl ~ar bonyl - cycl ohexyl al anyl - ar gi nyl phenyl al ani ~eam de;

(5- Am notrw-zol - 3-yl ) car bonyl - cycl ohexyl al anyl - ar gi nyl phenyl al ani : eam de;
[5-(

- Met hy~) ci nnamami dot ri azol - 3-yl ] car bonyl cycl ohexyl a~anyl - ar gi nyl - phenyl al an
i neam de;

{5-[3-(1-Na~zthyl)acryl ami dol tri azol - 3-yl?} anr'bonyl cycl ohexyl a: anyl - ar gi nyl -
phenyl al ani neam de;

[ Qui noxal i n-2-yl| ] carbaonyl -cycl ohexyl al anyl - argl nyl phenyl al ani: eam de;
[ 5- (0- Chl or cci rﬁq%meﬁﬁ%olw cxagPlyly| Ryararmly Ly PYRERYY i afiilagcdivlyl - pheny

| al ani neam de;
(6- Ani nopyr : di n yc? a}:zzfrlgorﬁyltré?glo&ﬁ’ Xyl a?rzlizr@'f‘l%?zg?}]}{/}pheny olfé"rﬁané'arh de;

(5 Am not r i azolbénzdyltisnydny beplzdsyxal 2ol Arigenybpheayial anyi - ar gi ni neam d

(5 Ani not r i azol RERIANERAINH - PRSIy IRERFRFL1FZPEY L phenyl al ani : eani de;

0 8 MAY 2003 - Menzothiadiazol b 1 linyl.
{5-[3-(2-Thi enyl )azc?y 1aam1§z]o %,I azo enzoﬁ{lc%zr%l%yl %f/c?uﬁzelgyllgl anyl -arginyl -p

henyl al ani neani Regfered heteroaryl groups include pyridyl, pyrrolyl, _
|[geCI nnamam dot r| aZO]ﬁy31 ylt]nclaardlig%l-yclycIlg)}pl(_aézéﬂlrfmy‘lzg;gl n I - R—, a}/I all alnl neam
(6- G nnamani do%dc&ﬁ&mln)yqar bonyl - cycl ohexyl al anyl ar gi nyI phenyl al ani neam
i de; or

(5-Chl or o- 3- net hyl - benzot hi ophen- 2-yl ) car bonyl cycl ohexyl al anyl - ar gi nyl - phen
yl'al ani neam de; and plaryBeeuL 6y AGERIEPLE ST SReLEsubstituted

with an aryl group (e.g., benzyl, phenylethyl).
Similarly, the term “aralkoxy” indicates an alkoxy group

substituted with an aryl group (e.g., benzyloxy).

The term "acyl" as used herein means an
organic radical having 1 to 6 carbon atoms (branched or
straight chain) derived from an organic acid by removal

of the hydroxyl group.

The term “amido”  refers to the group C(O)NH or
C (O) NH,.

The term “carbonyl” refers to the group C(O).

The term “arylacrylamidoheteroaryl” as used
herein means an aryl group attached toc an ethylene which
is attached to an amido group which is attached to a

heteroaryl group, where the terms “aryl”, "“amido” and



The nodul ators of this invention may be prepared using solid phase

chem stry as shown in Schene A 0 8 MY 2003 Schene A: Rink anidg MW?Q%Hl
) piperidinel DM 2) Fnoc-A3-0H coupling .agent -1S Fnoc-A3- Resin t 9

pi peri di nel DMF 2) Fnoo- ArOH coupling agent 1 ) pipendine/DMF 1)

pi peri di nel DMF Fnoc- AZ-A 3- Resin Fnoc-A -A 2) Fnoc-A~-0OH ~ ~3- Resin 2)
~upGng agent coupling agent Y-X-OH Y-X-Al-AZ-A3- Resin TFA 1 ) Deprotect 2)
ooupi i ng agent Aryl aaylic acid Y-X At A2- A3- NH2

- 10 -

“heteroaryl” are as defined above. The term
“*arylacrylamidohetercaryl” can therefore refer to a
group such as Aryl-C=C-C(0O) -NH-heteroaryl, with a
specific example of such an “arylacrylamidohetercaryl”
group being 5-( -Me-cinnamamido)triazol-3-yl O having

the structure

It is iIntended that the definition of any
substituent or variable at a particular location in a
molecule be independent of its definitions elsewhere in
that molecule. It is understood that substituents and
substitution patterns on the compounds of this invention
can be selected by one of ordinary skill in the art to
provide compounds that are chemically stable and that can
be readily synthesized by techniques know in the art as

well as thcse methods set forth herein.

As used herein, the term “composition” is intended
to encompass a product comprising the specified
ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from
combinations of the specified ingredients in the

specified amounts.



Aryl acryl am do- het eroaryl - X- A~- A~- A3- Resin TFA

Aryi acryl am do- het eroaryl - X- Al - AZ- A3-NH2 Thus, the resin is Fnoc 08 MAY 2003
deprotected via agitation using piperidine or any dial kyl am ne in an
appropriate solvent such as DMF, washed with fresh solvent and then coupl ed
wi th an Fnoc protected am no-acid A3 using suitable coupling reagents such
as diisopropyl carbodiimde (DI C) or ' 0 8 MAY 2003 -19

di cycl ohexyl carbodiim de (DCC) or Hi s(2-oxo-3oxazolidinyl)phosphinic
chloride (HOP-Cl) along with hydroxybenzetiiazole (HOHT) in DVF or another
di pol ar aprotic solvent. After washing, the amno-acid | oaded resin is Fnoc
deprotected as above with a dialkyl amne in DMF and coupled again with the

second Fnoc prot ect @l Al RGIdE AF Whieh pi-pt | DvERENbnaRapbRYSe BAI S
Frnoc di peptido | oaded resin is further déprotected wth dialkylamne in

DVF, or appropprasensolivertthe dirdmc @fplae phagmiacewt {hal Fyposcaephabbei d Al
using a couplin gent.,.as above. The tripeptido resin is.deprotecied with a
Gial Kyl amine PALEVE GHE EORTEFS RIS AR B acPaL v S o 1 an
appropriate cogpkkBYaag¥m i wHiich theonilt idieR’ OflueheMBMiRS- Cl eaved from
the resin using a strong acid such as trifluoroacetic (T ' FA) acid in any

i nert sol vent, sehghissitpdvihaterpoyslehepan iakingtdeid’ sHoapierside-the Y
group possesse .prote i.no, functi_qnal it uch_as FEnog: ani this

may be deprote%?gﬁgagg %ﬁ%ﬂﬁﬁﬁﬁg¥%ept%dggbﬁggﬁ%¥a§féa?%dofggﬁ%gﬂ%g$%éin or
the freed-up aRepeeecantt iveademtdiy Dieinudini® &teavagacdhdéhe peptide

fromthe resin. Thus, .the Fmgc can be rempved using a dial kyl amne in DW
as above and t P¥AERFRGOFM dwdrabuamie), HveRieRdi€ onPERENL@ELR with TFA or

2) coupled w't : Tyl i ' IiNg appL [ ing agent such
as BOP-C1, andg??gug?%%u2%x%gﬁgbgﬁg$%g$%angron1tﬁgéfe ?35$P?%&TFA to afford
peptide 11. Foglygwbidd,hilagener auadimie,, mepatat | fomaricompalind, 1 as
outlined in Schene 1.is prepared, as described jn nore ggtail in_the

experinental sEBFFBRLC: FHBAUAPSHRC2d Cq: MELHARERRYLOBHS

hydroxyethanesulfonic, benezenesulfonic, oxalic, pamoic,
2-naphthalenesulfonic, p-toluenesulfonic,
cyclohexanesulfamic, salicylic, saccharinic or

trifluorocacetic.

The present invention includes within its scope
prodrugs of the compounds of this invention. 1In
general, such prodrugs will be functional derivatives of
the compounds which are readily convertible in vivo into
the required compound. Thus, in the methods of
treatment of the present invention, the term
*administering” shall encompass the treatment of the
various disorders described with the compound
specifically disclosed or with a compound which may not
be specifically disclosed, but which converts to the
specified compound in vivo after administration to the

patient. Conventional procedures for the selection and



-21 1) pip~eridinel OF Rink amide resin 2) Fnoc-Phe-OH DI ¢/ HOBT pz; Ftt~ HN
rvn-rnn~ Resin Ph Froc-NH Resin O 1 ) piperidinel DVE 2) Fnoc- Ar g( PREY&Y: 2003
DI GHOBT O Ph H~ ~ Fnoc-NH N~~ ReSin 0 0 1 ) piperidineJDM 2) Fnoc- Cha- CH
DI ¢/ HOBT HN HN ~ NH PMC

- 12 -

preparation of suitable prodrug derivatives are
described, for example, in “Design of Prodrugs”, ed. H.

Bundgaard, Elsevier, 1985.

Where the compounds according to this invention
have at least one chiral center, they may accordingly
exist as enantiomers. Where the compounds possess two
or more chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such
isomers and mixtures thereof are encompassed within the
scope of the present invention. Furthermore, some of
the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in
the present invention. In addition, some of the
compounds may form solvates with water (i.e., hydrates)
or common organic solvents, aﬁd such solvates are also
intended to be encompassed within the scope of this

invention.

Until the present invention by Applicants, the
known thrombin receptor agonists were peptides (i.e.,
PAR-1 peptide agonists) having a minimum sequence length
of five amino acids. Applicants have unexpectantly
discovered the instant thrombin receptor agonists which
are significantly truncated or that contain a
heterocycle within the peptide backbone as a

peptidomimetic unit.



1 ) pipendine 2) DI C/ HOBT HN-N Frnoc- NH~ ~CO2H N Ph O O NN N~N ReSI n
Fmoc-NH N H O H O HN 1) pi perydi ne - HN-NH-PMC Ph 2) TFA N~ H ~ 1)

pi peddine HZN N H N H NH2 2) a-Me-ci nnamic aad O O BOP-Cl | DVAP 3) (BRHYHB03
HN Ny 1 OPh\ \ ,(y ~~-NN~-NNHZ | HNHOHOHNHN _NH 0 8 MAY
2003 -22 Alternatively, the conpounds may be prepared via noxmal solution
phase chem stry as shown in Schene B. Schene B:

- 13 -

Particularly preferred compounds of the

invention that could be useful asg thrombin «r
agonists i

present

eceptor
aclude those compounds shown in Table 1, which

shows ECs, values for pPlatelet aggregation and bi
ICso at the thrombin receptor. Amino acids bear th
absolute configuration unless denoted otherwise.

nding
e "L

TABLE 1
I
C A NH
i W
# Y A A A ECs(uM)  Bnda(uM)
1 5-H;N-1,2,4-triazol-3-yl Cha Arg Phe 0.75 1.9
2 5-Bromopyridin-3-yl Cha Arg Phe 0.46 17
3 2-Chromonyl Cha Arg Phe 0.51 1.6
4 5-(a—-Me-cinnamamido)triazoi-3-yl Cha Arg Phe 0.76 4.2
§ 5-Naphthylacrylamidotriazol-3-yl  _ Cha Arg Phe 0.99 16
‘ 6 Quinoxalin-2-yl Cha Arg Phe 1.03 3.1
7  5-(o-Cl-cinnamamido)triazol-3-yl Cha Arg Phe 1.14 14
8 6-Aminopyridin-3-yl Cha Arg Phe 1.24 2.0
9 5-H2N-1,2,4-triazol-3-yl Cha Arg Phe-Arg 1.21 0.5
10 Thiadiazol-4-yl Cha Arg Phe 1.28 94
115-(2,3-diMeO-cinnamamido)triazol-3-yl Cha Arg Phe 1.64 6.4
12 5-(a-F-cinnamamido)triazol-3-yl Cha Arg Phe 1.72 22
13 5-(m-NO-cinnamamido)triazol-3-yl Cha Arg Phe 1.89 8.5
14 5-(0-NO,-cinnamamido)triazol-3-yl Cha Arg Phe 1.89 1.6

15 Pyridin-3-yl Cha Arg Phe 1.97 1.3



ZH 1) DEAI ACN Fnoc- A3 OH --- Fnobc- A3-Z Fnoc-A2-A3 Z 2) coupling agent
coupling agent Fnoc-A2-OH 1 ) DEA | ACN 1 ) DEA/ ACN y-X-Al-A2-A3 7
Froc- A~- A2- A3 Z 2) coupling agent 2) coupling agent Fnoc-Al-OH Y- xﬂérﬁﬂAﬁfHﬂﬂé,
Fnoc protected am no-acid A3 can be coupled with an ami ne ZH using the
normal peptide coupling agents such as DIC or DCC and HOHT ~.n di pol ar
aprotic solvents such as acetonitrile (ACN) or dinmethyl formam de (DVF).
The isol ated product can then be Froc! eprotected with diethyl am ne (DEA),
or another dial kyl amne, in a dipolar aprotic solvent such as ACN, and the
resul tant .arg pe coypled to the second Fnoc protected am no-acid A2. This
di peptiqasc;’pnp’chﬁlf‘?"g'MrvaWQ)Hﬁﬁédled as abd\@e &% chf ed @3 an 15
Ia:pprotnr! wet_cgusm{bm,@mgamltalﬁrﬁc Er ot ecippié amr oéwé\i( /2%(1)(?.4) gle, Ve_z.ﬂe
noc-tripgptide I o) e Fnoc grou z Wi a
di ai kyl i% ne i §'Wﬂ%§%'ﬁpq'c:§ﬁlpl i ng of thicg"aPr L¥8pt i'%; ~0 ti§7aci d % X- OH
usi ng a d8upl i n§-Hdehi2, 4ditzals3-il C wi t h. HOBCHao &rge tCGhrea prod8t 111.2.05si ng
this gengpa. r ot g hesi S #f, conpound 2 repar S O i ned 4
W0 o N elAe e Sy S T e A

Schene 2, "“descri In the EXEEI‘I ment a® se ene

8 MAY 2023 PhS{thiopren-2-yiaoyiemidoNrazel3-g) Ghsc- Arg( PMbhe OH 028 HOBT 4% ACN
Ph H O N22 3-H,N-pyrazin-2-yl Cha Arg Phe 4.2 8.5
23 trans 2-(3-pyridyl)ethylenyl Cha Arg Phe 26 5.5
24 5-(p-MeO-cinnamamido)triazol-3-yl Cha Arg Phe 5.6 4
25 5-(p-CN-cinnamamido)triazol-3-yl Cha Arg Phe 5.8 31
‘ 26 5-(p-F-cinnamamido)triazol-3-yl Cha Arg Phe 7.9 1.7
27 2-H,N-pyridin-3-yi Cha Arg Phe 8.8 23
# Y Ar A A ECso(uM) Bndg(uM
28 5-H,N-1,2,4-triazol-3-yI Cha Arg Tyr 9.7 6
29 5-H,N-1,2,4-triazol-3-y! Cha Arg 2-Thala 11 4
30 Pyridin-2-yl Cha Arg Phe 14 4
31 5-(p-Phenyl-cinnamamido)triazol-3-y! Cha Arg Phe 25 12
32 N-(p-F-phenylalanyl)-piperidin-3-yl Cha Arg Phe 26 2
33 5-(Cinnamamido)triazol-3-yl Cha Arg Phe 28 6
34 5-(a-phenyl-cinnamamido)triazol-3-yI Cha Arg Phe 28 3
38 3-aminophenyl Cha Arg Phe 29 2
( 39 1-biphenyl Cha Arg Phe (56%)' 13
40 2-biphenylenyl Cha Arg Phe 1.2 24

41 benzimidazol-5-yl Cha Arg Phe 4 4



24 Ph O Fmo- N-NH N2 O/ 1) DFr4 | ACN 2) Fmc- Cha- OH HN DI O HORT 5 Al
HN _NH PMC Fnoc-NH N NHz ~ ) DEA | ACN O H O 2) 5-Br nicotinic add MAY 20

OCIHOBT 3) TFAHNHN _NHPMC OHOPh B~ NHN-NNHz I N\v OH O HN HN
NHz 2 The utility of the conmpounds of fornmula (1) to act as thronbin
receptor nodul ators can be determ ned according to the procedures descri bed
in Exanples 4 to 5 herein. The present invention therefore provides a

met hod of treating a condition nediaté¥ by nodul ation of the thronbin
receptor in a subject in need thereof which 0 8 Ni AY 2003 -25

Particularly preferred compounds of the present
invention that could be useful as thrombin receptor
antagonists or mixed agonists / antagonists include
those compounds shown in Table 2, which shows ICsq values
for inhibition of platelet aggregation (gel-filtered
platelets aggregation induced by thrombin) and binding
ICsp at the thrombin receptor. Amino acids bear the *“L~
absolute configuration unless denoted otherwise.

TABLE 2
X A NH
v~ a7 ~pre
# Y Al A2 X ICso(uM)  Bndg(uM
7 5-(o-Cl-cinnamamido)triazol-3-yl Cha Arg (010 3.6 1.4
21 5-(Thien-2-ylacrylamido)triazol-3-yl Cha  Arg co 5.4 4.4
33 5-(Cinnamamido)triazol-3-yl Cha Arg co 9.8 6.4
4 5-(a~Me-cinnamamido)triazol-3-yf  Cha Arg  CO 14 4.2
. 34 5-(a~Ph-cinnamamido)triazol-3-yl Cha Arg co 19 31
35 B-Cinnamamidopyridin-3-yl Cha Arg coO 26 22
36 5-Cl, 3-Me-benzothiophen-2-yl Cha Arg SO, 8.4 4.6
26 5-(p-F-cinnamamido)triazol-3-yl Cha Arg CcO 13 1.7
37 Benzothiophen-2-yl Cha Arg CO 21 2.3
42 1-naphthyl Cha Arg SO, 7.8 1.7

43 2-naphthyl Cha Arg SO, 12.5 21



conprises adm ni stering any of the conpounds or pharmaceuti cal congg*MYans
as defined herein in a quantity effective to treat the condition.

"~ Additionally, the present invention includes the use of a conpound of
formula (1) for the preparation of a nmedicanent for the treatnment of a
condition nedi ated by nodul ati on of the thronmbin receptor, The conpound may
be adm nistered to a patient by any cqnventional route of aariinistration,

i ncluding, but not limted to, i ntrave “ous, oral, subcutaneous,

i ntranuscul ar, intraderma? and parenteral. The present invention al so

provi des pharmaceutical conpositions conprising one or nore conpounds of
this invention in association with a pharnmaceutically acceptable carrier.
To prepare the pharnaceutical conpositions of this invention, one or nore
conpounds cf formula.(l) or salt thereof of the inventi as_1 tive

i ngredi ent, | q%ﬁ%?ﬁé¥$§'a§WF£§fRﬁ h 59%93Vﬂ§§eu %ﬁméﬁéurPﬁgggﬁ or di ng
to convent}RYERE PR #Ffeuti c~I conpoundi ng techni ques, which carrier nay
take a wide variety of fornms depending of the form of prepara~ion desired
for adm ni 6% TBFPBAPYE:GEN- 2ovl) arrhrrvhteyalobexylad anylrawskdy . In
prepari ng phenybapasiteamidien oral dosage form any of the usual

phar maceuti cal nmedia may be enployed. Thus, for liquid oral preparations,
such as f oz-expopbrylsarpensl angclehexylalanglsakratingis) 0 8 MAY 2003 -26
sui tabl e cghehplaland~&atiidd yes include water, glycois, oils, alcohols,
flavoring agents, preservatives, coloring agents and the |ike; for solid

oral prepagglppiscs C;:Qzé‘fiii-fﬂ)@iﬁﬁ@h?i-&?ﬁ%h@xﬁ%ﬂ%ﬁﬁ&a%ﬂ& gel caps

and tabl et - ['s and additives include starches, sugars,
di l uents, 6?2%3?%??n§"%§@%?§: | ubricants, binders, disintegrating agents

end the like. Begcause,of their e Ln_adm.nistration +fablets and capsul es
repr esent Fﬁé( '@F%Eavgﬁ% ool §§F18§§%g§'3§if (ﬁpn¥#n whi ch case solid
phar maceut F¥SEOREIYLarankt 2P N¥L5PYE qum%égﬂred, tabl ets may be
sugar coated or enteric coated by standard techniques. For parenterals, the
carrier wi 5'déuéﬂrya§6ﬁBY?%EC§Y¥PWP§ Ttz dgg ?ﬁ¥k9nYﬁgredients, f or
exanpl e, f6EYCPpahedyds-anrh-asginylnphesniliflianinedn¥d®: preservati on, may be
i ncl uded. Injectable suspensions nmay al so be prepared, in which case

appr opr i at dQuiiguoé ldar-2i- ¥} casbopyddiaovs lafwenyl alrany heatgkaYhay be

enpl oyed. phenylalmedeestmiéde;conpositions herein will contain, per
dosage.unit, e.g., tablet, capsule, powder, injection, teaspoonful and the
li ke, an amsunlo-ahilidiecaahbmamiae)ediiedoneTesspsarbongkti ver an effective
dose as deggid1Ad:3RaanyTha rER Al TRgHEn ¥R 1 Hoimeshidens herein wil ?
contain, per unit dosage unit, e.g., tablet, capsule, powder, injection,

Supposi t o g -tm%@%na@éf%ggafﬂﬁyﬂciépaagsbwalgn 3 -GEgliRyt00 Mo/ kg

(preferred %ﬁﬁ?ﬁ%l . be gi'ven at a dosage of from about 0.1-300
0 8 May 2083 g/ Kgl day rpreferred 1-50 ng/ kg/ day). The dosages,

however, e varied dependi on the | I _ e .patients, the
severity g?()ét'%gu %Tf"tﬂz ﬁ‘ %e%& %t#gxf%%fa %gﬁﬁ%aggﬁg%u%%gggﬁ}g enpl oyed.
The use of FRISTREELARYY 3FGHH; 4%Wlor post - peri odi ¢ dosi ng may be

enpl oyed. Prefera~ly these conpositions_are in unit dosage forns from such
as tabl et s, (BIANROEEAAALS - o0 \RAFRONY ! aRHFeShe Xy dALAR YA i At -

sol utions dhenwkrkanreanidaiered aerosol or |iquid sprays, drops,
anpoul es, autoinjectc= devices or suppositories; for oral parenteral,

i ntranasal, sublingual or rectal adm nistration, or for adm nistration by
i nhal ation or insufflatic.”.. Alternatively, the conposition may be
presented is a formsuitable far once-weekly or oncenonthly

aar~, :~istration; for exanple) an insoluble salt of the active ~;.npound,
such as the decanoate salt, may be adapted to ==ovide a depot preparation
for intranmuscular injection. nor preparing solid conpositions such as
tablets, the principal active ingredient is mxed with a pharnmaceuti cal
carrier, e.g. conventional tableting ingredients such as corn starch,

| act ose, sucrose, sorbitol, talc) stearic acid) nagnesi um stearate,

di cal cium p'.”. osphate or guns, and other pharnmaceutical diluents, e.qg.
water, to forma solid preformulation conposition containing a honogeneous
m xture of a conpound of :.he present invention, or a pharmaceutically
acceptabl e salt thereof. Wen referring to these 0 B MAY 20D3 -28




prefozmnul ati on conpositions as honobgeneous, it is neant that the ac iﬁ@w 003
ingredient is dispersed evenly throughout the conposition so that t

- conposition may be readily subdivided into equally effective dosage forns
such as tablets, pills and capsules. This solid prefornulation conposition
is then subdivided into unit dosage fo~ns of the type descri bed above
containing from0.1 to about 5Q0 ng of the active ingredient of the present
invention. The tablets or pills of the novel conposition can be coated or
ot herwi se conpounded to provide a dosage form affording the advant age of
prol onged action. For exanple, the tablet,.or pill can conprise an inner
dosage and an outer dosage conponent, the Tatter being in the formof an
envel ope over the former. The two conponents can be separated by an enteric
| ayer which rv, sist, disintegration.in the st ch and. pernmts the
i nner conpon %t q éfasih’r?ﬁléjc)ca?ﬁ’ ‘ghgohﬁaétéﬁ%‘o} XJS srroRr¥Yed in

rel ease. A v&VICHARSIHFY HakaRY bt 2¥3inye-pBeayisd afidieanideic | ayers or
coatings, such materials including a nunber of polyneric acids with such
materi al s as [Shelirmmmanidétalzadbt 3 apdtl] cakrbonyse cyet ohexyTakanyui d f or s
i n whi ch t he arguely loqhpersyl a baxsinéambde pr esent i nvention may be

i ncorporated for adm nistration orally or by injection include, aqueous

sol utions, suig-@ilnhdhayPis §diﬂp§vyﬂﬂls!89%n9ﬁ1-(&1}clo§é EATARYS- and
flavoured emyy%ii0RS Wirdh 185 Rk @1&80 o@S cottonseed oil, sesane oi
8

coconut oil or “peanut MAY 200 29 oil, as well as elixirs and

simlar phar n&c%ﬁtl Qxeg é’erﬁé deb%ﬁi t gliipezr ?l[}gc?{? ﬁifgﬂghngsagent S
PE§HY ok

for agueous sus 21510

tragacant h, &¢: ri}*ﬁﬁ% %5?? fi§1 cel I ul ose,
nethylcellulose nyl pyrrol i done or gel atin. V%ere th processes for
the prepar at iFH Q%ﬁgﬁ HsY aRESPBF A lFo%ﬁ%??nv%ﬁF?B i-~e riseto
m xt ure of stere0|soners t hese i sonmers may be separated by conventiona

t echni ques such as prepara~ive chr omat ogr aphy. The conpounds may be
p=spared in racemc form or individual enantioners nmay be prepared either
by enanti ospeci f Thesymbdediascas bpfr el at =tmveithéocronmeyndse npyedared
exanpl e, be nas Q*g’ ﬁio?mgycﬁmgegpt% <CRLPNES Ss B ek apdar d
tecr~.iques, suelf as t ormation o astereoneric palrs :y salt

formation with an optically active acid) such as .-)-di-p-taluoyld tartaric
acid and/or (+)-di-p-toluoy?-1-tartaric acid followed by fractional
crystallization and regeneration of the free base. The conpounds nay al so
be resolved by formation of diastereoneric esters or am des, followed by
chr omat ogr aphi ¢ separation and renoval of the chiral auxiliary.
Alternatively, the conpouncs may be resolved using a chiral HPLC col um.
During any of the processes for preparation of the conpounds of the present
invention, it :nay be necessary 0 B hl~Y 2003 -30 and/or desirable to
protect sensitive or reactive groups on any of the nol ecul es concerned.
This nmay be achi eved by neans of conventional protecting groups, such as

t hose described in ~;otective Goups in Oganic Chemstrv, ed. J.F. W
McQOmi e, Plenum Press, 1973; and T.W Geene & PP.GM Wits, rotective G oups
in Organic Synthesis, John Wiey & Sons, 1991. The protecting ' groups nmay
be renoved at a conveni ent subsequent stage using netrods known fromthe
art.



The nethod of treating conditions nodul ated by the thronbin receptor
described in the present invention may al so be carried out using agg MA 2003
phar maceuti cal conposition conprising any of the conpounds as defined
herein and a pharmaceut' cally acceptable carrier. The pharnaceuti cal
conposition may contain between about 0.01 ng and 100 ny, preferably about
5 to 50 ng, of the conpound, and may be constituted into any form suitable
for the node of administration selected. Carriers include necessary and
inert phar,”, aceutical excipients, |ncludi§ but not limted to. binders)
suspendi ng agents, lubricants, flavorants, smeeteners preservatives, dyes,
and coatings. Conpositions suitable for oral adnlnlstration i nclude solid
forms, such as pills, tablets) caplets, capsules (each including i mediate
rel ease) tinmed rel Scheme Aystair_ed rel ease fornul ati ons?) granules, and
powders, and liquid fornms, such as solutions, syrups, elixers, enulsions,
and suspensions. Forns useful for 0 8 MAY-2003 -31 parenteral

adm ni stration include steril s, enulsions and s
Advantageouslyhn@gﬁﬁ@yagﬁnof1f%e?gﬁ%?gﬁt [ ventlonég%§ Hggmnlstered ina
single daily dose, or the tolgkmglaidon dosagdoRifand eIt psher cbg mdi vi ded
doses of two, three or four ticomsingkgeaty. Furthernore, conpengispage@r the
present invention can be administered in intranasal formvia~tonical use of
sui tabl e intranasal vehicles, or via transde”: ~al skin patches well known

to those of ordinary skill in that art. To be adm nistered in the forth of

a transdernal delivery systen% S.ai9s@@e adm nistration mnll of cou ,

be conti nuous frR g A % ter[r’r'lgtltent thro &{mu t.he, dosa é)gmpﬁé’ﬁ'ejBia#
AdM NSt T 1772 1ab

i nstance, for ora af e 1oz "br“""T"‘?he
active drug conponent can be cﬁﬁ%ﬁsﬁ?ﬁt an oral, non-toxic 2] g dgers
phar maceutically acceptable inert carrier such as et hanol, gl ycerplx-Opat er
and the |ike. Mreover, when desired or necessary, suitable bi:.ders;

| ubri cants) d|S|ntegrat|ng agents and col oring agents can al so be
incorporated into the m xture. Suitablyabinders include, without
limtation, starchXdetAzPa: Resinur al"sugars"sucP(-Ks‘\gﬁzcﬁsa;b“'br bet al act ose,
corn sweeteners, natural and synthetic guns such as acaci a, t=agacanth or
sodi um ol eat e, sodiun1stea ate, nmagnesi um stearate, sbdlunlbenzoate sodi um
acetate, sodiumchloride ahdtbeprdtecke. Di sintegrators include, 0 8 MAY

- Z003 -32 without linmitatiop, 2&¢HplHs awﬁbthyl cel lul ose, agar, bentonite,
xant han gum and the like. The®*M#%orns in suitably flavored suspending
or dispersing agents such as the synthetic and natuxal guns, for exanple,
tragacanth, acacia, methyl-cellulose and the like. For parenteral

adm ni st rat i on ArglaerylamidoshptaroanyheX-A#wAsoREEINONS are desired. Isotonic
preparations whi ch generaTy contain suitable preservatives are enpl oyed
when intravenous admnistratiop is deS|red The conpound of the present

i nvention can al so be administeredf®n the form of | i posonme delivery
systens, such as small unilanmell ar vesicles, Iarge uni | anel | ar vesi cl es,
and nultilanell a - - d froma variety of
phosphol i pi ds, Mﬁégﬂérﬁﬂoetr%feé?% §t§%§| aam ne or phophati dyl chol i nes.
Compounds of the present |nve3¢|on may al so be delivered by the use of
nonocl onal anti bodi es as indivldual carriers to which the conpound

nol ecul es are coupl ed. The conpounds of the present invention may al so be
coupled with soluble polyners as targetable drug carriers. Such polyners
can include pol yvinyl pyrrolidone, pyran_copo

pol yhydr oxypr opyl acr Y& i XRHHRN IS BBP?hV%?BR?E?ﬁ?FQSpHFFarﬁW

or pol yet hyl ezrﬁ@g depoéyigshae oxubedy t 1 UKLt Birdalen LAY lan esppktbriate

Further nor e) tdivent such as DMF, washed with fresh solvent and then
coupled with an Fmoc protected amino-acid A; using
suitable coupling reagents such as
diisopropylcarbodiimide (DIC) or



0 8 MAY Z003 -33 conpounds of the present invention may be coupl ed tﬁﬂﬁ

cl ass of biodegradabl e polyners useful in achieving controlled rel 88 Ay
"~ drug, for exacnale, polylactic acid, polyepsilon caprolactone, polyhyaroxy
butyeric acid, polyorthoesters, polyacetals, polydi hydropyrans,

pol ycyanoacryl ates and cross-1|inked or anphipathic bl ock copol yners of

hydr ogel s. Conpounds of this invention nayl9e adm nistered in any of the

f oregoi ng conpositions and according to dosage regi mens established in the
art whenever treatnent of thronbotic disorders is required. The daily
dosage of the products riay be varied over a wide range fromO0.01 to 1,000
ng per adult rfgh%}ﬁcb‘éheﬂﬁ%a%:bpdéﬂmldédm ni §P€RX i on, e coieBid1PR-4Te
preferably pr Odiﬂﬁéliaihgﬁ)%ﬁﬁgbﬁfirﬁi%m A Al N[EEp-0101, G1&ng 0.¢itR- 5,
1.0, 2.5, 5.0,,10.0, 15.0, 25.0, 50.0, 100) 150, 200, 250 and SOO_,
mlligrans of BYRTeXYPeRZPREiaardm (BPBThe WynpPMEmR¥c 3VPLEEFeMiRplafe

dosage to the ﬁﬁﬁé@ﬂ& isd1Rend . eat aEteAN RASRCHd Ve tARDUAIRLAD-klke Arlgadéed
ordinarily supg%%ed at a dosaqge | evel oé f about about gOD
) T

ro 0.1 ngJ%%ﬁﬁk

my/ kg of body WeFHRt *FefMPLy ISREPEFORES, 2BhACPYRgd it Ao 1 japyn
about 50 ng]{ k(i;imf DlZBd)anaBicgiﬁplgm dg;(i)n'é’hﬂt%ozrmmjoo?,rw%cél@nd bmcaﬂ(rj@rdnséeted gn
a reginmen o 0 4 tines .per da . - i osag Q be
admi ni st er ed ﬁ%@l%%'?gggilf det® %ﬁ}nadcﬁvﬁﬁﬁﬁgk gﬁFPFegQ%nqﬁﬁzv%}t,egﬁ%s
will vary withfmde gdipeptidar lomadedndessadist forrtdver ofepdoitaattedit wbhh
the strength of; at .o h 1 i QN

g &(hélie?ﬁgi’éﬁﬁﬁé th gJNEt, %@T%g%é‘n,%ﬁ@@n%. oo é%tg%%ie‘w' th

advancenment of the di sease condition,” T_IT _ Tactors assocl
the particul aragaine§C bdihgFmpeatamine Reidi Ay BELNENt2 aGOUPLING grgenti et
and ti rret ﬁf agasmawt_.l olnn:hw |iri?ét§£§.db][‘ xtésqt x need &%ﬁkwéétéasw% 0
prepare the pharnpceutical cqonpqsifions o is invention, cne or re,
conmpounds of f@?‘%ﬁﬁy(ﬂmﬁﬁ 3 P“{%eﬁré%fc%‘f‘mc?fi tAvERE; SrbaEiHetedagid
i ngredi ent, isyixtOHatwiyhadif Xegpprddricathacsagdiniocalageatt er aecotHisg
to conventional pharpaceutical .conpoupndi ng technigues, i [ri
take a w de vzl??g?? g?'ef (?rrr%da%é:peﬂg ngeo g‘teﬁgepo <t %iﬁgp%g ast%'%’ond%%%g?éd
for admi ni strastvaAnge.arid osukhoraparaifdimrosgelriss (FFRAmachdarin | any
preparing the £QapesigyiQht,n & ésd(?.ﬁﬁ@,e fe5Myi9RY Phe! RRPSIA amide
npl oyed. Thus,

pharmaceutical _nmedia may be e for Fiquid oral1freparat|ons,
such as for exanpl BowaYsiensibnsReell GHAURMMPSIRIATHNE, RIASHI @A caPMtPer s
and additives fufictdenwatey) 9l gaehs, abl s, radeodmiso, fl athisng agent sbe

preservatives, .colorin gent d the,like; for solid,oral preparation
such as, for e§3%?é?088aué¥§ gg‘ﬁsu‘?’g’é{m&%ﬁﬁé‘? FECEE a etagvbﬁét g?oﬁn
suitable_carriehe mmkknkbrivheiﬁrﬁeﬁkngt§m¢hespasugamsreﬁduﬁﬁnéurther
granul ating agg?iéﬁ .Lc&sbrefeaav.af?e bLpdehe AptlideeH i "gnddedsiand rhgs,
| i ke. Because their ease | ) _
the Fmoc can be removed using a dialkyl amine in DMF as
above and the amino-peptide can be 1) cleaved from the
resin with TFA or 2) coupled with an aryl acrylic acid,
using appropriate coupling agent such as BOP-Cl, and the
product can be cleaved from the resin with TFA to afford
peptide 11. Following this general route, preparation
of compound 1 as outlined in Scheme 1 is prepared, as

described in more detail in the experimental section.



0 B MAY 2D03 -35 adm nistration, tablets and capsul es represent %I@Wn@&%
advant ageous oral dosage unit form in which case solid pharmaceutica
carriers are obviously enployed. If desired, tablets nmay be sugar coated or
enteric coated by standard techni ques. For parenterals, the carrier wll
usual ly conprise sterile water, through other ingredients, far exanple, for
pur poses such as aiding solubility or for preservation, may be incl uded.

I nj ectabl e suspensions may al so be prepared, in which case appr-opriate
liquid carriers) suspending agents and r 6he | i ke may be enpl oyed. The

phar maceuti cal conpositions herein mﬁll‘%dntain, per dosage unit, e.g.,
tabl et, capsule, powder, injection, teaspoonful and the |ike, an anount of
the active ingredient necessary to deliver an effective dose as descri bed
above. The pharmaceutical conpositions herein will contain) per unit dosage
unit, e.g., tabheme dapsul e, powder, injection, suppository, teaspoonful
and the |like, of fromabout 0.03 ng to 100 ng/ kg (pref erred 0.1-30 ny/kg)
and may be given at a dosage of from about 0.1-300 ng/kg/day (preferred
1-50 ng/ kg/ day). The dosages, however, may be varied dependi ng upon the
requi renent of the patients, the severity of the condition being treated
and t he conpound bei ng enpl oyed. The use of either daily adm nistration or
post - peri odi ¢ dosing may be enpl oyed. The foll owi ng Exanpl es are set forth
to aid in the understanding of the invention, and are not intended and
shoul d not be construed to limt in any way the~invention set forth in the
clainms which follow thereafter. 0 8 MAY 2D03 -36 Protected am no acids
wer e purchased from Novabi ochem Synthetech or Bachem Bi osci ence I nc. All
ot her chem cals were purchased from Al arich Chem cal Conpany, Inc. High
field 1H NVR spectra were recorded on a H uker AC- 300 spectroneter at 300
MHz, and coupling constants are given in Herz. M croanal yses were perforned
at Robertson Mcrolit Laboratories, Inc., Madison,. New Jersey. In the
exanpl es and throughout this application, the follow ng abbreviations have
t he neanings recited hereinafter: ACN Acetonitrile HOP-Cl

Bi s(2- oxo- 3- oxazol i di nyl ) phosphi nic chl ori de DCM Di chl or onet hane DCC

Di cycl ohexyl carbodii m de DI C Dii sopropyl carbodii mi de DEA Di et hyl am ne DVAP
4- Di met hyl am nopyri dine DM N, N Di net hyl formam de Et 20 Di et hyl et her
FrnocFl uor enyl net hoxycar bonyl HOHTHydr oxybenzot ri azol eMeMet hyl PhPhenyl Pnt2, 2,
5, ?, e- Pent anet hyl chr oman- 6- sul f onyl RTr oom t enper at ur eTFATr i f | uor oaceti c
acid Am no acid abbreviations are defined bel ow. Arg Arginine
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AanAspar agi neChaCycl ohexyl al ani ned n@ ut ami nehAr gHorroar gi ni nehPhe Hofvp M 2480
al ani nel | el sol euci neLeuLeuci neLysLysi neOr nO ni t hi nePhe

- Phenyl al ani nePhgl yPhenyl gl yci ne2- Thal a2- Thi enyl al ani ne3- Thal a3- Thi enyl al an
i neTzpTrypt ophanTyr Tyrosi ne EXAMPLE 1 N (5-Amino-1 ",2 .4-triaz~l-3-yl)
carbonyl ) ~ycl ohexyl al anvl - ar ai ni nyl - phenyl al an~*e amde Ii) OH O Ph H\N N~
H2N~N~~N N~N NH2 H O H O HN HN "NHp 1 Ri nk2lam de resin (4.0 g, 3.24 mm was
pl aced in a solid phase hour-glass reactor and agitated (nitrogen 0 8 MAY
2003 -3 8 bubbling) wth 20% piperidine / DMF (25 ni) for 1 hr. The

sol ution was drained off and the resin was Washed th DM (4X) , DCM (3X)

, and DVF (3X) . The resin wasPROGHMTMT wi; . : -~ Phe OH ('3pipepginglDMR) 75
mm) , HOHT (1. SRigk anide resip g, 9. 7 ,.prl‘—i—Z-S—ﬁﬁ—a-nd
agitated in the reactor for I8y f"P b ehmocNHpe ature #MQTPME)'%S
drai ned and resin was washed wt!: (5X) and DCH® (4X) and i

vacuo. A portion -(1.~ g, 0.80 mM) was agitated in t eact or at
anbient-te~erature with 20% pi peridne / DVF (15 i) 1 hr) the solution
was drained and resin washedpmi th DVF (4X) , DCM (~ angl R3X) . This

was conbi ned with Fm)coArg ( Porc) -OH( 1 84 g, . 0 .
379, 2. 4 nnfmc*éthdxpsv,@ RESINC. 4 M) | FmdotWiH{ 16 ﬁ@jq' h%dnat
anbi ent tenperature €or 16 hpl. Af tigpipaidiae/OMPg t he soluti®n) f*he esi n was

washed with DVF (4 ( and ~~!~!I (33X Halfwof this bé#t ch was washed with
DMF (3X) and then ggitated with 20!)’& 0ea-QH ne / DI\/?I O n) for 1 rte. The
solution was drafed and the resin Q¥shed with (4X) , DCM (3X) ,

and DVF (3X) ﬁﬁg i nbi ned wi ~z Fnoc- Cha- OH (@4 Gm-Pc2 M), HOBT
(0.18 g, 1.2 and (0.15 g, 1.2 m) in DV (10 nm.) and agitated fcr
16 hr at anbient tenperature. The sol ution was drai pednasbndidee r esi n was
washed with DVF (4X), DCM (3X), and Z~F (3X) and trg¢ated with 20%
piperidine / DMF for 1 hr. 'the solution was drained afldPiH&RTesin was
washed with DMF (4X) and then conbi ned with Fnoc-3affi no-1, 2, lfIIN‘N

Lriazol e-5-carboxylic acid (0.42 g, 1.2 mm), HOBT ( 18mGo-er Cozithd DI C
(0.15 9, 1.2 M in DVF (10 nL) and agitated at ambit ent t enper refor 16
hr. The solutic.”. was drained off, and the resin was was Wi t h DMF (4X)
DCM (3X), and DVMF (3X) and then agitated
HN-Ni |
Fmoc—NH"kN ; Resin
/ HN
1) piperidine 'HN)\NH—PMC
Ph 2) TFA
- 0 o) 1) piperidine
HN=N_ H pipe
\>_
HZNAN J\N N\E/"I\N/("/NH2 2) a-Me-cinnamic acid
H o & H 5 BOP-C/DMAP
J/ 3) TFA
HN
HN” “NH,
! 9 HN" 1 Ho "
N >—-L N\s/“\N NH,
H OJ} "0
HN
HN NH2



0 g MAY 2003 -39 wth 20% pi peridine / DMF (15 nL) for
was drained and the resin was washed with DVMF (4X),

andlD?:lr\/i (g%eﬂﬁfm}f?ﬂﬁan

under a nitrogen stream The resin was then agitated with 99% TFA (20 nlL)

at anbient tenperature for

evaporated in vacuo to an oil,

a white solid (152 ng)

1.5 hr.
which was triturated with EtzO (3X) to give
Purification was acconplished via reverse phase

The TFA sol uti on was col |l ected and

HPLC using 0.16% TFA i n ACN / 0.20% TFA in water (35:65) and upon

| yophilization afforded white floccular s

1 (120 ny) Anal . cal cd,

id
CZ~HA1N11~4 2.2S TFA 1.0 HzO (858. 26) :'9%, 44.08; H, 5.13; N 17.95; F,
14.94. Found: C, 43.82; H 5.27; N, 17.91;, F, 14.50. FAB-MS me 584.9

(M+). "HNWR (DVSO/ D20) 7.25 (m 5H), 4.5 (dd, 1H) ( 4 .4 (dd, 1H) ,
.28 (dd, 1H , 3 .1 - 2. 95 (m 3H , 2.8 (dd, 1H ( 1.8 - 1.35 (m 11H)
1.3-1. 0(m 4H , 0.9 (m 2H EX~MPhE 2 N-(5- Hronmopyridin-3

yl - car bonyl ) - cycl ohexvl al anyl ar ai ni nvl

B~ ~ NH N\v "N NH2

Frroc- phenyl al ani LEHFTRET 541G, L6 niP HRAATG

Y 20D3 4 \
T FBY TPSRCRTERAFSHL) ViR

DEA ( 5 nL) wasrmdiedoantish phetsatciEmistry hs. shbernsdutScremass.

evaporated in vacuo to an oil,

and di ssol ved i n ACN
(1.53 g, 10 mm were
stirred at RT. The urea

Fmoc-A;-OH

coupling agent

1) DEA/ ACN

2) coupling agent
Fmoc-A4-OH

Thus,
with an amine
agents such as
solvents such

formamide

amine,

ZH

Fmoc-A1 -A 2-A3"Z

Fmoc protected amino-acid A;

(DMF) .
deprotected with diethylamine
in a dipolar aprotic solvent such as ACN,

10 mm) and HOST

1) DEA / ACN

Fmoc-Ax~2 Fmoc-Ay-Ay—Z
® * 2)coupling agent 273

Fmoc-A,-OH

1)DEA/ACN s A A7

2) coupling agent n
Y-X-OH

can be coupled
ZH using the normal peptide coupling
DIC or DCC and HOBT
as

in dipolar aprotic
(ACN) dimethyl
The isolated product can then be Fmoc
(DEA) ,

acetonitrile or

or another dialkyl
and the

resultant amine coupled to the second Fmoc protected

amino-acid A,.
deprotected as

This dipeptide can similarly be
above and coupled with an appropriate

coupling agent with Fmoc protected amino-acid A; to give

the Fmoc-tripeptide.

Deprotection of the Fmoc group

ried

-p, ~enyl al ani nP~ anmide (2 ) _ H O Ph

which was triturated 3X with hexane (100 nlL)
%' JFroc- Arg(PMC) - OH (6. 63 g,
, g'I owed by DCC (4.1 g, 20 nm and sol ution was



by-product was filtered and the filtrate was evaporated in vacuo to an
oil, which was triturated 3X with hexane (100 nlL). The crude product
stirred in ACN (100 nL) and DEA (5 nL) was added and stirred at R'Iﬂﬂ‘\%%na
hr. The solution was evaporated in vacuo to an oil, which was triturated 3X
w th hexane (100 nL) to a solid. This dipeptide was conbined in ACN (100
m) with Fnoc-Cha-OH (3 . 93 g, 10 mm) and HOBT ( 1. 53 g, 10 rr~n) and
then DIC (2.52 g, 20 nm was added and reattion stirred at RT for 16 hr.
Solid tripeptide was filtered; tripeptide nay al so be recovered fromthe
filtrate via evaporation and silica gel colum chromatography. The
tripeptide (5.0 ¢g,,5 .wWas stirred in A 00 cont ai ni.ng DEA (5 nl)
until deprot ect‘fg'hhi ?ng%?'t%ﬁ@fle Qﬁﬂ'nteneﬁse%\ll%éf%Y%%L%’X vﬁﬂ:}gr‘i&ﬁ% tPFt Jrt2d
wi t h hexane 3X €#DPeptide Thios tias coddd nankX+OHACNsSih80 al)caupling agent
5-brcnoni cotini ¢ id ( YD HOBT (0Q,,76 e a L n,
foll owed by DI Cg‘("?ﬁzésg,]D% v%rﬁh aﬁ’gje’s[?irg? ed{f %Ihef ogrﬁguﬁp %. soﬁ‘gﬁefnoél
was evapor at ed thisagenesad poutéi edyvithesiis caf gedmpmindn2 c wasmgixapapey .
Thi s protected o] ty . t.hen Lrred, w DCM 1:.1; . Qr r
and t hen evapor%%e%ﬁfér}l\@%%uol osgir}e@iel dz(/\hlta%ﬁl vvasg-t{:%%urd;etse Wi Ilﬁ E%l}%
(100 nm) to af fexpewhmentsblsect3ias.a triflouroacetate salt : MSme fi57 .
4/ 659 .4 (Nf~i+) . 0 B MAY Z003 -41 1H NWR (DMSO 9.0 (s, 1H , 8.9 (s,
1H ( 8.8 (d, iH , 8 .5 (s, 1H , 8.2 (d, 1H , 7.8 (d, 1H , 7.4 (s, 2H
, 7.1 - 7.3 (m 6H, 4.5 (m 2H, 4.2 (q, 1H, 4.0 (s, IH, 3. 0 (m 1H ,
2.B(g, 1H , 1.3-1.8(m 12H , 1 .1 (m 4H ( 0.9 (m 3H . ALE 3
As a specific enbodi nent of an oral conposition, 100 ng of the conpound 1
of Exanple 1 is fc~nulated with sufficient finely divided | actose to
provide a total anmount of 580 to 590 ng to fill a size O hard gel capsule.
Bl OLOGY The conpounds of the present invention nodul ate platelet activation
i nduced by thrombin's proteolytic cleavage of its platelet surface recep
nor) and thereby activate / inhibit platel et aggregation. Conpounds that
exhi bit agonist activity nmay be expected to aid in wound healing and tissue
repair, while antaacni st conpounds may be useful in treating
pl at el et -nedi ated t hronboti c di sorders such as arterial and venous
Thronbosi s, acute myocardial infarction, reocclusion fol=ow ng thronbol ytic
t herapy and angjQ Ias%,_ and a variety of vaso-occlusive disorders. EXAMPLE
4 IN VITRO ™ HR%ngNe CEPTOR BI NDI NG ASSAY.



0 8 MAY 2003 -42 CHRF nenbranes (Jones, Biochim H ophys. Acta 1992, 136,
272) are thawed from-70C, centrifuged at maxi num speed for 5 mn wash
twice with binding buffer (50 nM HEPES containing 5 nM Myd ~ and B M

and resuspended in binding buf f er ( 25 g/ 10 0 nL) . 100~t,~, 1 nenbranes
are added to the 24-Wallac plates and delivered to the Tontech apparat us.
In a typical t experinent, 6JG-.1 of sanples (froma 125 g/nL internediary
pl ate, 20%OMSO and 44 ~.1 buffer are delivered to the plates (final conc.
of conmpounds is 3.7 g/nL, 0.6%DVSO . Simlarly, 6 Jla. |l 20%DMS0O and
44Jta. 1 buffer are delivered to both colum24i (NSH) and colum 12 (TB)
10~tc, 1 Ser-pFPhe-Har-Leu-Har-Lys-Tyr-NH2 (72140; 500 Min deionized water)
is added to colum 1. 50 ~. 1 tritiated 721-40 (specific activity 46
C/mmol) is added to all the wells. The plates are m xedppell for 20
seconds) incubated for 30 mn, and then harvested th ¢0 nM HEPES/ 138 niM
NaCl using the Skatron harvester. The filt Bmnec-NHGE/ NHPXLR 296
filters are presoaked 3eth i n 100EX0ACHl yet hyl eni mirge i HERES/ 0.1 M

N-acetyl gl ucosani ne) fre set i p and gried for B mi HDEMN AGe

m crowave, and gl agge \p~ Napel) EmdesrggPNEO0H ac 1%?6- 432) . 4.5 mdyfmoc-Cha-OH
scintillation flurd ( | ac, BEE¢@ENPRE e Sci ntHY205-440) is addedicHdex bags
are sealed, placed in f lter ca®¥®ttes (wal | 1450- 104) and o8 yzed on
the mcrobeta counter. rr.~~t~3,E5 0 8 MAY 24BMC_ 43" | N VI TRO AGONI ST
PLATELET AGGREG-T~'.(QN ASSAY / I NH BI TI ON OF THROVBI N- | NDUCED GEL- FTL~ERED
PLATELET AGGREGATI ON ASSAY. The percentage of platelet aggregation is
calculated as an increase in light transm ssion of conpound-treated

pl atel et concentrate vs. control-treated platel et concentrate. Human bl ood
is obtained fromdrug fé®, normal donors into tubes containing 0.13 M
sodiumcitrate. Platel pch pl as (PRP) is collected by centrifugation
of whol e bl ood at 200 g fop 10 n at 25C. The PRP (5 nlL) is gel filtered
t hrough Sepharose 2H Abedg; volunel50 » a&SD%AgAglatelet count is adjusted

to 2x107 pl at elf8&Nder Fangl e. NThe follomn Mstituents are added to a
siliconized cuvette: codceAtrated @l agel et bﬁﬁﬁﬁ%@ 8R4 Tyrode~s buffer
(0.14 M NaC, 0.Q27 Z;gg?n 0.0l 2 M NaFeQ3,3) @rA6 nmM Na2HP04, 0.0055 M

gl ucose, 2 ng/nL BSA 5.0 mM HEPES ~ p : in an anount equal to
350Ju. 1, 50 Jtc,| of ZngNIcaIciun1and 50~, ~, " of the testconpound.

i i i 8 mn fo; oW ng
the addition of agonist (thronbin 50~t,~.1 of 1'umit/ ive t

foregoi ng specification teaches the princigpl es0f At he -reihg;&knv nt Lo,
with exanpl es provided for the purpose of ilJustfatNgn, Jt &1 N

understood that the practice of the inventio conpassé%JaIl of th@ usual

vari ations, adaptations and/or nodifications as cone wthiln the scope of
the followng clains and their equival ents. HN

The utility of the compounds of formula (I) to act
as thrombin receptor modulators can be determined
according to the procedures described in Examples 4 to 5
herein. The present invention therefore provides a
method of treating a condition mediated by modulation of

the thrombin receptor in a subject in need thereof which



D 8 MAY 2003 -44- WE CLAIM 1. A conpound represented by the general
formula (1) YYX\A/Az~-A/Z 1 3 (1) wherein Al is an al kyl am no acid residue
sel ected from Cha, Leu and Ile, an ami no alkyl ami no acid residuejgedfgypd
fromArg and Lys, or an aryl amno acid residue. selected from Phe,
substituted Phe, Tyr, or Trp; AZ is an amno alkyl am no acid residue
selected fromLys, On, Arg, and hono Arg;25A3 is an aryl am no acid residue
sel ected from Phe) substituted Phe, hono Phe, Tyr, Trp, phgly, 2-Thala and
3-Thala, an alkyl am no acid residue selected fromCha, Leu and Ile, an

am do' al kyl ] | . from Asn n 1.0o al kyl am no
aci d- resi due :%%@%fggégr%%ﬁﬁ%?gﬁﬁ AarA%,' Cg]%r%]dcflgé?aﬁdggbgel ected from
Q0, CS, or SO0Xharmacetteeibdcbnpdsdf ¥dns b sdéfihed Beykin in a

het er ocycl oal kyl, substituted heterocycl oal kyl, heteroaryl, substituted

heteroaryl, helernattyeehfechjve tootmeamthmozonditigpst i Addégionally,

het er oar yl et hy, Y. a } doh I I L uted
aryIacrylanido%ggeégggéﬁ? %é?éﬁg%§§|%@?@3&%¥&8ﬁ%5§$%a§5|gaﬁSmgaﬁgﬁiPSted
het er oaryl acr yEarmdbaet(gy odey!| therpyéptechdimi of i & medipumeaki dopykhephenyl

or 2-am nophenyl; Z is selected from NHZ, NH al kyl, NEL-aral kyl, or an
treatment of a condition mediated by modulation of the
thrombin receptor. The compound may be administered to a
patient by any conventional route of administration,
including, but not limited to, intravencus, oral,

subcutaneous, intramuscular, intradermal and parenteral.

The present invention also provides pharmaceutical
compositions comprising one or more comoounds of this
invention in association with a pharmaceutically

acceptable carrier.

To prepare the pharmaceutical compositions of
this invention, one or more compounds cf formula (I) or
salt thereof of the invention as the active ingredient,
is intimately admixed with a pharmaceutical carrier
according to conventional pharmaceutical compounding
techniques, which carrier may take a wide variety of
forms depending of the form of preparation desired for
administration, e.g., oral or parenteral such as
intramuscular. In preparing the compositions in oral
dosage form, any of the usual pharmaceutical media may
be employed. Thus, for liquid oral preparations, such

as for example, suspensions, elixirs ard solutions,



am no al kyl am no acid residue selected fromArg-NHZ;, ann wherei : all.

am no acids are of the L configuration; and pharmaceutically acceptable
salts thereof. 2. The conpound of Claiml, wherein A3 is G aryl dfiMy 2883 d
resi due selected from Phe, substituted Phe, Tyr, Trp, phgly, 2-Thala and
3-Thala, an alkyl am no acid residue selected fromCha, Leu and Ile, an

am do al kyl am no acid selected fromAsn and G n, or an am no al kyl am no
acid residue selected fromArg, hono Arg, On and Lys; and Y is sel ected
fromheteroaryl, substituted heteroaryl, arylacryl am doheteroaryl, and
substituted aryl acryl am doheteroaryl; and.gharnmaceutically acceptable salts
t her eof . 0 8 MAY 2D03 -46 3. The conpound of Caim2, wherein Al is an

al kyl am no acid residue selected from Cha) Leu and Ile, or an aryl am no

acid residue S%bﬂ%%&ﬂ E%E&PQ&B %#QFtﬁgﬁEe ggngyud &aIéE éIQé%l%P

am no al kyl amno SCIG résirdie Bat Stk
oils, alcohols, flavoring agents, preservatlves,

coloring agents and the like; for solid oral
preparations such as, for example, powders, capsules,
caplets, gelcaps and tablets, suitable carriers and
additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating
agents énd the like. Because of their ease in
administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. If
desired, tablets may be sugar coated or enteric coated
by standard technigues. For parenterals, the carrier
will usually comprise sterile water, through other
ingredients, for example, for purposes such as aiding
solubility or for preservation, may be included.
Injectable suspensions may also be prepared, in which
case appropriate liquid carriers, suspending agents and
the like may be employed. The pharmaceutical
compositions herein will contain, per dosage .unit, e.g.,
tablet, capsule, powder, injection, teaspoonful and the
like, an amount of the active ingredient necessary to
deliver an effective dose as described above. The
pharmaceutical compositions herein will contain, per
unit dosage unit, e.g., tablet, capsule, powder,
injection, suppository, teaspoonful and the like, of
from about 0.03 mg to 100 mg/kg (preferred 0.1-30 mg/kg)
and may be given at a dosage of from about 0.1-300



A3 is an aryl am no acid residue selected from Phe, substituted Phe, Tyr,
Trp, Phgly and 2-Thala; X is selected from CO or SOz; and pharnaceutically
acceptabl e salts thereof. 4. The conpound of Claim3, wherein X |s[ﬁpMNpQW§
sel ected from benzot hi ophenyl, substituted benzot hi ophenyl, pyridinyl
substituted pyridinyl, trlazolyl substituted triazolyl, chronDnyI

qui noxal i nyl , thiadiazolyl, substituted t hi adi azol yl , pyrazinyl,
substituted pyrazinyl, pyridylethylenyl, substituted pyridylethylenyl,

ci nnamam do-triazolyl, substituted cinnamam do-tri azolyl,

t hi ophenyl acryl am do-triazolyl, or naphthylacrylan dotriazolyl; 0 8 MAY
2003 -47 Z is sel ected frontNHZ or Arg-NHz; and pharnaceutlcally accept abl e
salts thereof . m3/kgfd ad’onﬁﬂ?@r#@—(ﬁecb Bt B 4madker day )AL iThe JRE28@Sf r om Cha

or Phe; AZ is %ﬁ%‘?&d fgfaofﬁ% Sdeﬁ‘énhinaeltx$gr?c1:ﬂé %%fretﬁggt of

pharnaceutlcally acceﬁta e salts reo
the patlents, the severity of the condition being

treated and the compound being employed. The use of
either daily administration or post-periodic dosing may

be employed.

Preferably these compositions are in unit dosage
forms from such as tablets, pills, capsules, powders,
granules, sterile parenteral solutions or suspensions,
metered aercsol or liquid sprays, drops, ampoules,
autoinjectcr devices or suppositories; for oral
parenteral, Intranasal, sublingual or rectal
administration, or for administration by inhalation or
insufflaticn. Alternatively, the composition may be
presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of
the active ccmpound, such as the decancate salt, may be
adapted to trovide a depot preparation for intramuscular
injection. For preparing solid compositions such as
tablets, the principal active ingredient is mixed with a
pharmaceutical carrier, e.g. conventional tableting
ingredients such as corn starch, lactose, sucrose,
sorbitol, talc, stearic acid, magnesium stearate,
dicalcium phosphate or gums, and other pharmaceutical
diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a
compound of the present invention, or a pharmaceutically

acceptable salt therecf. When referring to these



6. The conpound of Caimb5, selected from
(5-Hronnpyridin-3-y|)carbony|-cyclohexylalanyl-arginyIphenylalaniqﬁ?ﬂhdﬂma
2- Chr ononyl car bonyl - cycl oh~xyl al anyl - ar g. i nyl phenyl al ani neam de;

(5- Ami notriazol - 3-yl ) carbonyl - cycl ohexyl al anyl - ar gi nyl phenyl al ani neam de;
[5-(

- Met hyl ) ci nnamam dot ri azol - 3-yl ] car bonyl cycl ohexyl al anyl - ar gi nyl - phenyl al an
I neam de;

{5-[3-(1-Napht hyl )acryl am do] tri azol - 3-yl } car bonyl cycl ohexyl al anyl - ar gi nyl -
phenyl al ani neam de; -28-

[ Qui noxal i n-2-yl ] carbonyl - cycl ohexyl al anyl - ar gi nyl phenyl al ani neam de; 0B
MAY 2003 -48

[5-(0- Chl or oci ginareh 0dd R 2o ¥ ¢ £84. 0 ORY | (¥RbGBAKKLY, 21! 12" thelyt - Pheny

| al ani neam de;
(6- An1nopyrlchuhétyﬂbexadnngd xqgteﬂesmtaian&ispegseﬁlphenywatambnghnude

(5 Anlnotrlazol13eg£$gg£¥¥1n é) ;g]t gl xtgggnxJal%gygeadginlneanld

(5 Ani not r i az oy )l b -Laned Pngafeé@@we ! aéga]agbp%aaﬂsals@ehnsam de;
~5-[3-(2-Thi enyl )acryl am do] tri azol } car bonyl cycT ohexyl al anyl - argi nyl -p

heny|a|an|rm%uﬁqh;ets, pills and capsules This solid preformulaticn

[ 5 i nnamam dol b agol e 5 1 AOIAGEYE, 08X L AL 8 Hh LKk R Btk g neam

(6- G nnamam dojtyg Hﬂ)’;lib Hed oD nyho vy ChOREXYh Bh@nFramgiony! tehebwslal sapneam

| de: o mg of the active ingredient of the present invention.
The tablets or pills of the novel composition can be
coated or otherwise compounded to provide a dosage form
affording the advantage of prolonged action. For
example, the tablet or pill can comprise an inner dosage
and an outer dosage component, the latter being in the
form of an envelope over the former. The two components
can be seperated by an enteric layer which serves to
resist disintegration in the stomach and permits the
inner component to pass intact into the duodenum or to be
delayed in release. A variety of material can be used
for such enteric layers or coatings, such materials
including a number of polymeric acids with such materials

as shellac, cetyl alcohol and cellulose acetate.

The liquid forms in which the novel compositions of
the present invention may be incorporated for
administration orally or by injection include, aqueous
solutions, suitably flavoured syrups, agqueous or oil
suspensions, and flavoured emulsions with edible ocils

such as cottonseed o0il, sesame oil, coconut oil or peanut



(5-Ch|oro-3-nethy|-benzothiophen-2-y|)carbony|cyc|ohexylalanyl-argiqyl-phen
yl al ani neam de; and pharmaceutical |y acceptabl e salts thereof. 2. A8 MAY 2003
pharmaceutical conposition conprising a pharnmaceutically acceptable carrier
and a conpound of Claim1. 8. A pharmaceutical conposition made by mxing a
conpound of Claiml1l and a pharnmaceutically acceptable carrier. 0 8 MAY
2003 -49 9. A process for nmeking a pharmageutical conposition conprising

m xi ng a conpound of Claiml and a pharnmaceutically acceptable carrier. 10.
A nmethod of treating a condition nediated by nodul ati on of the thronbin

_ ing a condition mediated by mdulation of | "
by oot a {horSbouii bt 8 S THE Anban S UR ik RN 2t ai m 1

vehicles. Suitable dispersing or suspending agents for

agueous suspensions, include synthetic and natural gums
such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-

pyrrolidone or gelatin.

Where the processes for the preparation of the
compounds according to the invention give rise to mixture
of stereoisomers, these isomers may be separated by
conventional techniques such as preparative
chromatography. The compounds may be crepared in racemic
form, or individual enantiomers may be crepared either by
enantiospecific synthesis or by resolution. The
compounds may, for example, be resoclved into their
components enantiomers by standard techkniques, such as
the formation of diastereomeric pairs by salt formation
with an optically active acid, such as [-)-di-p-toluoyl-
d-tartaric acid and/or (+)-di-p-toluoyi-l-tartaric acid
followed by fractional crystallization and regeneration
of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by
chromatographic separation and removal of the chiral
auxiliary. Alternatively, the compouncs may be resoclved

using a chiral HPLC column.

During any of the processes for preparation of the

compounds of the present invention, it may be necessary



11. The method of Cl aim 10, wherein the condition is selected ~rom wound
heal i ng, tissue repair, nmyocardial infarction, stroke, restenosis( §Agi}iR.
at heroscl erosi s, ischemc attacks, inflammtion, cancer, osteoporosis, or
neur odegenerative djsorders. 12. The nethod of Claim 11, wherein the

t herapeutically effective anount of the conpound is about 0.1 to about 300
ng/ kg/ day. 13. The nethod of Caim 12, wherein the therapeutically

ef fective anmount of the conpound is about 1 to about 50 ny/kg/day. 14. A
met hod of treating a condition nodulated by the thrombin receptor in a
subj ect in need thereof conprising adm nistering to the subject a
therapeutically effective amount of the conposition of Claim?7. o0 a May
Z003 -SO_15. The method of Caim 14, wherein the condition is sel ected
from wound heal ] t] LL, di LptaLciio :

rest enosi s) aﬁ%#%g?raégéggggﬁ%?%éiE?E?E%%eﬁ?%sé Egéké¥ %%§%5é2§1%ﬁ?u93
cancer, osteoponoahg,ofrtheuticliegabesationeetned: deThislmayl e ne¢hodved
Claim 14, wherein the therapeutically_effective amount of the conpound is
about 0:7. to BBoREaRBCHYFRGYERGLIORR] PROLRELABE EFOBPS/mSMFER wRrein the

therapeutical l yngEEegLive; BORUDL BLotBeGYIPBYRALESin Orga
Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and
T.W. Greene & P.G.M. Wuts, Protective Grou in Organic
Synthegis, John Wliey & Sons, 1991. The protecting

groups may be removed at a convenient subsequent stage

using methods known from the art.

The method of treating conditions modulated by the
thrombin receptor described in the present invention may
also be carried out using a pharmaceutical composition
comprising any of the compounds as defined herein and a
pharmaceutically acceptable carrier. The pharmaceutical
composition may contain between about 0.01 mg and 100 mg,
preferably about 5 to 50 mg, of the compound, and may be
constituted into any form suitable for the mode of
administration selected. Carriers include necessary and
inert pharmaceutical excipients, including, but not
limited to, binders, suspending agents, lubricants,
flavorants, sweeteners, preservatives, dyes, and
coatings. Compositions suitable for oral administration
include solid forms, such as pills, tablets, caplets,
capsules (each including immediate release, timed release
and sustained release formulations), granules, and
powders, and liquid forms, such as solutions, Syrups,

elixers, emulsions, and suspensions. Forms useful for



about 1 to about 50 ny/kg/day. .A'9. Ar. A&u. Aa. A f9. A, . A&HS. AfFE . A
A9(f.AaS. A (. A A A r. AFFY. AU . ALe. AYr. A&3. A AYr.A a.A 08 MAY 2003
. A9. Ayu&% AL. AsL. A. A@ A(, e. Ay. Ayy. Af9. A A@A n

CAFS. AF?. Afy. AH Af . Af.AnS. A af . A@. A, .A .As, . Af $T: ))|45)C

23DWh~5=QU a} xsni d_ZU] ca] ca] ca] (-:é]- (-:é]- (-:é]- éa] cal (-:é]- (-:é]- éé] ca] ca] ca] ca]ca] caJca

]bca] ca] ca] ca] pakeatkeall cakl spdd et on] thelcdel ealeadlid Phdidkaiyz / 0 @ <

{vql gb] X] c] capfeeapPes] aafcaperantPrS] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca]l ca]ca] ca] ca]cal] calca]calcalca]calb |
Advantageously, compounds of the present invention
may be administered in a single daily dose, or the total
daily dosage may be administered in divided doses of two,
three or four times daily. Furthermore, compounds for
the present invention can be administered in intranasal
| form via topical use of suitable intranasal vehicles, or
via transdermal skin patches well known to those of
ordinary skill in that art. To be administered in the
form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather than

intermittent throughout the dosage regimen.

For instance, for oral administration in the form of
a tablet or capsule, the active drug component can be
combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water
and the like. Moreover, when desired or necessary,
suitable binders; lubricants, disintegrating agents and
coloring agents can alsc be incorporated into the
mixture. Suitable binders include, without limitation,
starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such
as acacia, tragacanth or sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate,

sodium chloride and the like. Disintegrators include,



hpgM N
E>AGW(P2} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] c@w\] q%ca
] ca] ca] ca] ca] ca] ca] ca] ca] cal] caV] ca] cal] caV] ca! YZf gkl ouz3LFG wr nmh
a] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] caV] caU] ca] ca] ca] ca]ca]ca]c
a] cal] ca] ca] ca] caV] caV] ca] ca
. 4ZF. c9FL0o8k} xsnid_Z] ca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca! k!, noyz347BDEDH} xsni d_Z]
ca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] cal] ca! HL . 32
Fr@>"2"K'L"~' "##} xsnid_Z] ca]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca! ###HAHAHH#HHEIS

SR S s e e
%eW bentonite, xanthan um and the

(8(9(a( b( (())3*@F*+2, 4, , 6-e-0- xsni d_Z] ca]] cia] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] cal ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca! - =

] za]:cg] (F:)a] ca] ca] ca] 82’] j‘%] /cg%@%"% 11(23%]\51 cé% %gﬁéfgé] §§%§§]ﬁ§ﬂg}§ %’%:} g:
] ca] ca! | 11122233 3ped vhirtly %@%MMI%%V%M%WMM&%SM&Z&@@&IC cajc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca cal ca] ca ca] ca] C
a] ca] ca] ca] cal £RIL 5N DIR, 5T AFAGAT Y0 8 AIBIGY 8 BBy b1onl Lylose "an

<<<<<L mh

A R el et
cal cgU] cal] cal ca cangﬁLga] callcalc ca]ar cal] cal] cak BA
AT AVARAAAAS DESESEY, (GRG0, PR ] €5 o £ PO iR L] ¢
a] cal ca] cal] Cfilﬁ&:\il\@idiﬁiﬂa%ﬁdﬁ&@k&%]t&%bﬂ qal crldzadea] ca] cal] ca] cal] ca] cal]

ca] caCCDDBDCDd De DDDDDE

EFEHE] E| EEEEEEEEEEEEGCH upkf a[ V}w mhc] U | caU] ca] ca] ca] ca] caU] ca] ca] c”*a] cal

ca] cau] ca] cal] cal calffal GHAGRIL 3 THE Pt 4 5oL aALbA2ESA UL £8) Gadl cattt

GGG+H. HZH] HHHHHHHI
ITIVIYL{TTT ] ] ledminfisaremdia rhe) o alfc djitajsaje adé L ayerny caydtomizal ca) ¢

aU] ca] cal] ca] cay] ca] cal] c ]cla’sjgljg,j ajc g]?%a&%a a caL{é:’a% LJ]L‘% % L’éﬁal JK[ M\M
, nMVNqNNNbOoq/oé%%o@&gd@a& %P%P?r | h? X\ caU ca]
cal] ca] cal] ca] caldicald] %ﬂ@&ﬂl@&h@@ﬁh&%&cwﬁﬁr@d ca] capeadeas cadc el cal

caJ ca] ca
qPWP~PPPPQQLQ) | phosphed i e cPWrBadea] cal ca] caU]

CEU} oo Col coU A U A L PR L EabsPU co] ool oo

] ca] ca] cal] ca
) Y+Y- Y<YOYWYYY] YaYs YWYy Y{ YYYYYYYZZ&Z) 717377797 ZKZI\/IZOZZ} xrmgb\ WQ d_U] ca] caU

L] ohU] o8] ouU] ou] caU A Th Al SHE BT | S ventLon hay- gg8boBg! 5% T 0
\V\{d ]U] c?] caU]U] Qjﬁlca]wafeﬂJcal Ca]:qaucaU]Lfs@fcaDBl cca:U] Caln(aJB g@}l&f@i C&ﬂxﬁﬂi:ééléé] aa] caU] ca] cal
ca]ca]ca]calca]calc s

aa?aRb bebdleggg{dn‘a’I#iﬁii-sii}Cééem‘-‘lltflmtdJ Yhidn] g c%@@ﬂ?’é&]icapéa]:éh?%aﬂé%] calc
?J%Cgllfﬂalzgawcg]icacﬁfpcaﬁ%aq c%s‘]%%wngﬁ %\@ (;%l\élf;&;?e?t lmgf%’é %] caTca] C
a] ca] ca] ca] ca] da ozl exh]witjic ajodafhday qalofied s a‘véataﬂbea]ibé]ecéh@] ca] ca] ca

I'LdTX] - 3<" byt nhb] XI ay] cal ca] c™a
{J]Cgl\;ﬂ:gﬂ:g?ca] ’{:’aﬁ’csa]/cgﬁ.ﬂ F@’ﬁ']]yéﬂrﬁ’!%]%ﬂ gla}%a];{]l‘&%]wca] I:a] I:a] ca] ca] ca] ca] ca

1ca % 02dn in rrolidone, an copol
4| wr mgb\ Whhb] X gb]y;(]] c’é\ﬁ%a ] caV] ca] cal]ycra] ca] C%U]%TEIU] caU] caU] ca] caU] ca] ca] ca
] cra polyhydroxypropylmethacrylamidephenol, polyhydroxy-

U'ena) cal cal calagl cal eaVlcal ool cal ool 2l ool 526 ) S2UIL QULIGR) Yy Bt oal o2

substituted with palmltoyl residue. Furthermore, the
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acid, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block

copolymers of hydrogels.

n Compounds of this invention may ke administered in
any of the foregoing compositions and according to dosage
regimens established in the art whenever treatment of

thrombotic disorders is required.

The daily dosage of the products may be varied over
a wide range from 0.01 to 1,000 mg per adult human per
day. For oral administration, the compositions are
preferably provided in the form of tablets containing,
0.01,0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0,
50.0, 100, 150, 200, 250 and 500 milligrams of the active
ingredient for the symptomatic adjustment of the dosage
to the patient to be treated. An effective amount of the
drug is ordinarily supplied at a dosage level of from
about 0.1 mg/kg to about 300 mg/kg of body weight per
day. Preferably, the range is from about 1 to about 50
mg/kg of body weight per day. The compounds may be

administered on a regimen of 1 to 4 times per day.
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Optimal dosages to be administered may be readily
determined by those skilled in the art, and will vary
with the particular compound used, the mode of
administration, the strength of the preparation, the mode
of administration, and the advancement of the disease
condition. In addition, factors associated with the
particular patient being treated, including patient age,
weight, aiet and time of administration, will result in

the need to adjust dosages.

To prepare the pharmaceutical compositions of this
invention, cne or more compounds of formula (I) or salt
thereof of the invention as the active ingredient, is
intimately admixed with a pharmaceutical carrier
according to conventional pharmaceutical compounding
techniques, which carrier may take a wide variety of
forms depending of the form of preparation desired for
administration, e.g., oral or parenteral such as
intramuscular. 1In preparing the compositions in oral
dosage form, any of the usual pharmaceutical media may
be employed. Thus, for liquid oral preparations, such
as for example, suspensions, elixirs and solutions,
suitable carriers and additives include water, glycols,
oils, alcochols, flavoring agents, preservatives,
coloring agents and the like; for solid oral
preparations such as, for example, powders, capsules,
caplets, gelcaps and tablets, suitable carriers and
additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating
agents and the like. Because of their ease in
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administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. If
desired, tablets may be sugar coated or enteric coated
by standard techniques. For parenterals, the carrier
will usually comprise sterile water, through other
ingredients, for example, for purposes such as aiding
solubility or for preservation, may be included.
Injectable suspensions may also be prepared, in which
case appropriate liquid carriers, suspending agents and
the like may be employed. The pharmaceutical
compositions herein will contain, per dosage unit, e.g.,
tablet, capsule, powder, injection, teaspoonful and the
like, an amount of the active ingredient necessary to
deliver an effective dose as described above. The
pharmaceutical compositions herein will contain, per
unit dosage unit, e.g., tablet, capsule, powder,
injection, suppository, teaspoonful and the like, of
from about 0.03 mg to 100 mg/kg (preferred 0.1-30 mg/kg)
and may be given at a dosage of from about 0.1-300
mg/kg/day (preferred 1-50 mg/kg/day). The dosages,
however, may be varied depending upon the requirement of
the patients, the severity of the condition being
treated and the compound being employed. The use of
either daily administration or post-periodic dosing may
be employed. '

The following Examples are set forth to aid in the
understanding of the invention, and are not intended and
should not be construed to limit in any way the invention

set forth in the claims which follow thereafter.



+ 10%& ()-9*10%& ()-! F'10%<& ()-! S 10%<& ()-n.o.p.}.~. .//gE7

'10<<! 1> 10%&' () - 910%&' ()-" 10%&' ()-&L0%&' ()-M fYL0%&' ()- 10<< UEMAY 2003
10<</ /| 1222222} oP1 19, MLO%g& () - &SZ10%g& ()- 10 10 10'L, 109%& ()-'L -
109& ()-1 ! °10%' & ()- 257777788rS4 1sYL09& ()-3' 109& ()-' YI09%& ()- 10gg
10gg

-36-

Protected amino acids were purchased from
Novabicochem, Synthetech or Bachem Bioscience Inc. All
other chemicals were purchased from Aldrich Chemical
Company, Inc. High field lH NMR spectra were recorded
on a Bruker AC-300 spectrometer at 300 MHz, and coupling
constants are given in Herz. Microanalyses were
performed at Robertson Microlit Laboratories, Inc.,
Madison, New Jersey. In the examples and throughout
this application, the following abbreviations have the
meanings recited hereinafter:

ACN Acetonitrile

BOP-Cl Bis(2-oxo-3-oxazolidinyl)phosphinic chloride
DCM Dichloromethane

DCC Dicyclohexylcarbodiimide

DIC Diisopropylcarbodiimide

DEA Diethylamine

DMAP 4-Dimethylaminopyridine

DMF N, N-Dimethylformamide

Et20 Diethyl ether

Fmoc Fluorenylmethoxycarbonyl

HOBT Hydroxybenzotriazole

Me Methyl

Ph Phenyl

Pmc 2,2,5,7,8-Pentamethylchroman-6-~-sulfonyl
RT room temperature

TFA Trifluorocacetic acid

. Amino acid abbreviations are defined kelow:

Arg Arginine
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bubbling) with 20% piperidine / DMF (25 mL) for 1 hr.
The solution was drained off and the resin was washed
with DMF (4X), DCM (3X), and DMF (3X). The resin was
combined with Fmoc-Phe-CH (3.77 g, 9.75 mm), HOBT (1.5
g, 9.75 mm) and DIC (1.23 g, 9.75 mm) in DMF (25 mL) and
agitated in the reactor for 16 hr at ambient
temperature. The solution was drained and resin was
washed with DMF (S5X) and DCM (4X) and dried in vacuo. A
portion (1.0 g, 0.80 mm) was agitated in the reactor at
ambient temgerature with 20% piperidne / DMF (15 mL) for
1 hr, the sclution was drained and resin washed with DMF
(4X), DCM (32X), and DMF (3X). This was combined with
Fmoc-Arg(Pmc)-OH (1.84 g, 2.4 mm), HOBT (0.37 g, 2.4
mm), and DIC (0.31 g, 2.4 mm) in DMF (10 mL) and
agitated at ambient temperature for 16 hr. After
draining the solution, the resin was washed with DMF
(4X), and =M (3X). Half of this batch was washed with
DMF (3X) and then agitated with 20% piperidine / DMF (210
mL) for 1 hr. The solution was drained and the resin was
washed with DMF (4X), DCM (3X), and DMF (3X) and then
combined with Fmoc-Cha-OH (0.47 g, 1.2 mm), HOBT (0.18
g, 1.2 mm) and DIC (0.15 g, 1.2 mm) in DMF (10 mL) and
agitated for 16 hr at ambient temperature. The solution
was drained and the resin was washed with DMF (4X), DCM
(3X), and C¥F (3X) and treated with 20% piperidine / DMF
for 1 hr. The solution was drained and the resin was
washed with DMF (4X) and then combined with Fmoc-3-
amino-1,2,4 triazole-5-carboxylic acid (0.42 g, 1.2 mm),
HOBT (0.18 ¢, 1.2 mm), and DIC (0.15 g, 1.2 mm) in DMF
(10 mL) ané agitated at ambient temperature for 16 hr.
The soluticn was drained off, and the resin was washed
with DMF (4X), DCM (3X), and DMF (3X) and then agitated
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with 20% piperidine / DMF (15 mL) for 1 hr. The solution
was drained and the resin was washed with DMF (4X), and
DCM (3X) and dried under a nitrogen stream. The resin
was then agitated with 99% TFA (20 mL) at ambient
temperature for 1.5 hr. The TFA solution was collected
and evaporated in vacuo to an oil, which was triturated
with Et,0 (3X) to give a white solid (152 mg).
Purification was accomplished via reverse phase HPLC
using 0.16% TFA in ACN / 0.20% TFA in water (35:65) and

, upon lyophilization afforded white floccular solid 1
(120 mg). Anal. calcd. for C;;H¢1N;104 ® 2.25 TFA ¢ 1.0
H,0 (858-.26): C, 44.08; H, 5.13; N, 17.95; F, 14.94.
Found: C, 43.82; H, 5.27; N, 17.%91; F, 14.50. FAB-MS
m/e 584.9 (MH'). ‘H NMR (DMSO / D;0) 7.25 (m, SH), 4.5
(dd, 1H), 4.4 (d4d, 1H), 4.28 (dd4, 1H), 3.1 - 2.95 (m,
3H), 2.8 (dd, 1H), 1.8 - 1.35 (m, 11H), 1.3 - 1.0 (m,
4H) , 0.9 (m, 2H).

EXAMPLE 2

- (S5-Bromopyridin-3-vl-carbonvl) -¢ oh lalanyl -

argini -phenvlalani amij
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Fmoc-phenylalanine amide (3.87 g, 10 mm) was stirred in
ACN (100 mL) and DEA ( 5 mL) was added and stirred at RT
for 1 hr. The solution was evaporated in vacuo to an
oil, which was triturated 3X with hexane (100 mL) and
dissolved in ACN (100 mL); Fmoc-Axrg(PMC)-OH (6.63 g, 10
mm) and HOBT (1.%3 g, 10 mm) were added, followed by DCC
(4.1 g, 20 mm) and solution was stirred at RT. The urea
by-product was filtered and the filtrate was evaporated
in vacud to an o0il, which was triturated 3X with hexane
(00 mL). The crude product was stirred in ACN (100 mL)
and DEA (5 mL) was added and stirred at RT for 1 hr.

The solution was evaporated in vacuo to an oil, which
was triturated 3X with hexane (100 mL) to a solid. This
dipeptide was combined in ACN (100 mL) with Fmoc-Cha-OH
(3.93 g, 10 mm) and HOBT (1.53 g, 10 mm) and then DIC
(2.52 g, 20 mm) was added and reaction stirred at RT for
16 hr. Solid tripeptide was filtered; tripeptide may
also be recovered from the filtrate via evaporation and
silica gel column chromatography. The tripeptide (5.0
g, 5 mm) was stirred in ACN (100 mL) containing DEA (5
mbL) until deprotection is complete and then evaporated
in vacuo and triturated with hexane 3X (100 wmL). This
was combined in ACN (100 mL) and S-brcmonicotinic acid
(1.01 g, 5 mm) and HOBT (0.76 g, 5 mm) were added in,
followed by DIC (1.26 g, 10 mm) and stirred at RT for 16
hr. The solution was evaporated in vacuc and purified
via silica gel column chromatography. This protected
product was then stirred with DCM/TFA (1:1; 50 mL) for 1
hr and then evaporated in vacuo to an oil, which was
triturated 3X with Et;0 (100 mL) to afford white solid 3
as a triflourocacetate salt: MS m/e 657.4/659.4 (MH").
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3.0 (m, 1H), 2.8 (g, 1H), 1.3 - 1.8 (m, 12H), 1.1 (m,

4H), 0.9 (m, 3H).

EXAMPLE 3

As a specific embodiment of an oral composition, 100
mg of the compound 1 of Example 1 is fcrmulated with
sufficient finely divided lactose to provide a total
amount of 580 to 590 mg to f£ill a size O hard gel

capsule.

BIOLOGY
The compounds of the present invention modulate
platelet activation induced by thrombin’s proteolytic
cleavage of its platelet surface recepzor, and thereby
activate / inhibit platelet aggregation. Compounds that
exhibit agonist activity may be expected to aid in wound
' healing and tissue repair, while antagcﬁist compounds
may be useful in treating platelet-mediated thrombotic
disorders such as arterial and venous thrombosis, acute
myocardial infarction, reocclusion folZowing
thrombolytic therapy and angioplasty, and a variety of
vaso-occlusive disorders.

EXAMPLE 4

N VITRO THROMBIN RECEPTO ING ASSAY.
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CHRF membranes (Jones, Biochim. Biophys. Acta 1992,
1136, 272) are thawed from -70°C, centrifuged at maximum
speed for S min, washed twice with binding buffer (50 mM
HEPES containing 5 mM MgCl, and 0.1% BSA), and re-
suspended in binding buffer (25 g/100 mL). 100 41
membranes are added to the 24-Wallac plates and

( delivered to the Tomtech apparatus. In a typical
experiment, 6 4l of samples (from a 125 g/wmlL
intermediary plate, 20%DMSO) and 44 Ml buffer are
delivered to the plates (final conc. of compounds is 3.7

g/mL, 0.6% DMSO). Similarly, 6/(4,1 20%DMSO and 44}»1
buffer are delivered to both column 1 (NSB) and column
12 (TB). 1Q/~1 Ser-pFPhe-Har-Leu-Har-Lys-Tyr-NH, (721-
40; 500 M in deionized water) is added to column 1. 50
/Ll tritiated 721-40 (specific activity 46 Ci/mmol) is
added to all the wells. The plates are mixed well for
20 seconds, incubated for 30 min, and then harvested
with 10 mM HEPES/138 mM NaCl using the Skatron
harvester. The filters (GF/C Brandel FPXLR 296 filters

( are presoaked 3 h in 0.5% polyethylenimine in HEPES/0.1
M N-acetylglucosamine) are set in saran wrap and dried
for 3 min in the microwave, and placed in sample bags
(Wallac 1450-432). 4.5 mL scintillation fluid (Wallac,
Betaplate Scint 1205-440) is added. The bags are
sealed, placed in filter cassettes (Wallac 1450-104),
and analyzed on the microbeta counter.

EXAMPLE 5
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@ Q0% (): (o o ANER0 A0S Mediod0F0 1] TSR () 1110
“Y#gl0%' & (pitrat®d% Platelet rich plasma (PRP) is collected by
centrifugation of whole blood at 200 x g for 10 min at
25°C. The PRP (5 mL) is gel filtered through Sepharose
2B (bed volume 50 mL), and the platelet count is
adjusted to 2x107 platelets per sample. The following
constituents are added to a siliconized cuvette:
concentrated platelet filtrate and Tyrode's buffer (0.14
M NaCl, 0.0027 M KCl, 0.012 M NaHCO3, 0.76 mM NagHPO4,
0.0055 M glucose, 2 mg/mL BSA and 5.0 mM HEPES @ pH 7.4)
in an amount equal to BSijl, Sojhl of 20 mM calcium and
50jkl of the test compound. Aggregation is monitored in
a BIODATA aggregometer for the 3 min following the
addition of agonist (thrombin SQ/LI of 1 unit/mL).

While the foregoing specification teaches the
principles of the present invention, with examples
provided for the purpose of illustration, it will be
understood that the practice of the invention encocmpasses
all of the usual variations, adaptations and/or
modifications as come within the scope of the following
claims and their equivalents.
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WE CLAIM:
1. A compound represented by the general
formula (I):
~ \ / /Z
Y Aa

()

wherein A, is an alkyl amino acid residue selected
from Cha, Leu and Ile, an amino alkyl amino acid residue
gselected from Arg and Lys, or an aryl amino acid residue.

selected from Phe, substituted Phe, Tyr, or Trp;

A, is an amino alkyl amino acid residue selected

from Lys, Orn, Arg, and homo Arg;

A; is an aryl amino acid residue selected from Phe,
substituted Phe, homo Phe, Tyr, Trp, phgly, 2-Thala and
‘ 3-Thala, an alkyl amino acid residue selected from
Cha, Leu and Ile, an amido alkyl amino acid selected
from Asn and Gln, or an amino alkyl amino acid

residue selected from Arg, homo Arg, Orn and Lys;
X is selected from CO, CS, or SO0;;
Y is selected from aryl, substituted aryl,

heterocycloalkyl, substituted heterocycloalkyl,
heterocaryl, substituted heteroaryl, heterocarylethylenyl,
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substituted heteroarylethylenyl,

arylacrylamidchetercaryl, substituted
arylacrylamidoheteroaryl, hetercarylacrylamidohetercaryl
and substituted heterocarylacrylamidoheteroaryl, provided
that ¥ is not pyrrolidinyl, phenyl or 2-aminophenyl;

Z is selected from NH,, NH-alkyl, NH-aralkyl, or an

amino alkyl amino acid residue selected from Arg-NH;; ana

whérein all amino acids are of the L configuration;

and pharmaceutically acceptable salts thereof.
2. The compound of Claim 1, wherein

A; is an aryl amino acid residue selected from Phe,
substituted Phe, Tyr, Trp, phgly, 2-Thala and 3-Thala,
an alkyl amino acid residue selected from Cha, Leu and
Ile, an amido alkyl amino acid selected from Asn and
Gln, or an amineo alkyl amino acid residue selected

from Arg, homo Arg, Orn and Lys; and
Y is selected from heteroaryl, substituted
heterocaryl, arylacrylamidoheteroaryl, and substituted

arylacrylamidohetercaryl;

and pharmaceutically acceptable salts thereof.
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. The compound of Claim 2, wherein

A; is an alkyl amino acid residue selected from Cha,
Leu and Ile, or an aryl amino acid residue selected from

Phe, substituted Phe, Tyr, or Trp;

A; is an amino alkyl amino acid residue selected
from Lys-or Arg;
A; is an aryl amino acid residue selected from Phe,

substituted Phe, Tyr, Trp, Phgly and 2-Thala;

X is selected from CO or S0O;;

and pharmaceutically acceptable salts thereof.

4. The compound of Claim 3, wherein
X is CO;

Y is selected from benzothiophenyl,
substituted benzothiophenyl, pyridinyl, substituted
pyridinyl, triazolyl, substituted triazolyl, chromonyl,
quinoxalinyl, thiadiazolyl, substituted thiadiazolyl,
pyrazinyl, substituted pyrazinyl, pyridylethylenyl,
substituted pyridylethylenyl, cinnamamido-triazolyl,
substituted cinnamamido-triazolyl,
thicphenylacrylamido-triazolyl, or naphthylacrylamido-
triazplyl;
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A; is selected from Arg or Lys;

A3 is selected from Phe;

and pharmaceutically acceptable salts thereof.

6. The compound of Claim S, selected from:
(5s-Bromopyridin-3-yl)carbonyl-cyclochexylalanyl-arginyl-
phenylalanineamide;

2-Chromonylcarbonyl -cyclochexylalanyl -arginyl-
phenylalanineamide;

(5-Aminotriazol-3-yl)carbonyl-cyclohexylalanyl-arginyl-
phenylalanineamide;

[5-( -Methyl)cinnamamidotriazol-3-yl]carbonyl-
cyclohexylalanyl-arginyl-phenylalanineamide;

{5-[3- (1-Naphthyl)acrylamido] triazol-3-yl}carbonyl-
cyclohexylalanyl-arginyl-phenylalanineamide;

[Quinoxalin-2-yl]carbonyl- cyclohexylalanyl arginyl-
phenylalanineamide;
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[5- (o~-Chlorocinnamamido) triazol-3-yl] carbonyl-
cyclohexylalanyl-arginyl-phenylalanineamide;

(6 -Aminopyridin-3-yl)carbonyl-cyclohexylalanyl-arginyl-
phenylalanineamide;

(5-Aminotriazol-3-yl)carbonyl-phenylalanyl-arginyl-
phenylalanyl-arginineamide;

(5-Aminotriazol-3-yl)carbonyl-cyclohexylalanyl-lysinyl-
phenylalanineamide;

{5-13-(2-Thienyl)acrylamido]l triazol-3-yl}carbonyl-
cyclohexylalanyl -arginyl-phenylalanineamide;

[5-cinnamamidotriazol-3—yi]carbonyl—cyclohexylalanyl—
arginyl-phenylalanineamide;

(6 -Cinnamamidopyridin-3-yl) carbonyl -cyclohexylalanyl-
arginyl-phenylalanineamide; or

(5-Chloro-3-methyl-benzothiophen-2-yl)carbonyl-
cyclohexylalanyl -arginyl -phenylalanineamide;

and pharmaceutically acceptable salts thereof.

7. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound of
Claim 1.

8. A pharmaceutical composition made by mixing a
compound of Claim 1 and a pharmaceutically acceptable

carrier.



08 MAY 2003

-49-

9. A process for making a pharmaceutical
composition comprising mixing a compound of Claim 1 and

a pharmaceutically acceptable carrier.

10. A method of treating a condition mediated by
modulation of the thrombin receptor in a subject in need
thereof comprising administering to the subject a
therapeutically effective amount of the compound of
Claim 1.

11. The method of Claim 10, wherein the condition
is selected from wound healing, tissue repair,
myocardial infarction, stroke, restenosis, angina,
atherosclerosis, ischemic attacks, inflammation, cancer,
osteoporosis, or neurcdegenerative disorders.

12. The method of Claim 11, wherein the
therapeutically effective amount of the compound is

about 0.1 to about 300 wg/kg/day.

13. The method of Cléim 12, wherein the
therapeutically effective amount of the compound is
about 1 to about 50 mg/kg/day.

l14. A method of treating a condition modulated by
the thrombin receptor in a subject in need thereof
comprising azdministering to the subject a
therapeutically effective amount of the composition of
Claim 7.
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15. The method of Claim 14, wherein the condition
is selected from wound healing, tissue repair,
myocardial infarction, stroke, restenosis, angina,
atherosclerosis, ischemic attacks, inflammation, cancer,
osteoporosis, or neurodegenerative disorders.

16. The method of Claim 14, wherein the
therapeutically effective amount of the compound is
about 0.1 to about 300 mg/kg/day.

17. The method of Claim 16, wherein the
therapeutically effective amount of the compound is
about 1 to about S0 mg/kg/day.



