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fornmul ati ons for delivery of |oading and mai ntenance
doses of a thronmbin receptor antagoni st. BACKGROUND
Thronmbin is known to have a variety of activities in
different cell types and thronbin receptors are known
to be present in such cell types as human pl atel ets,
vascul ar snooth nuscle cells, endothelial cells and
fibroblasts. It is therefore-tossible that thronbin
receptor antagoni sts, also known as protease activated
receptor (PAR) antagonists will be useful in the
treatnment of thronbotic, inflammatory, atherosclerotic
and fibroproliferative disorders, as well as other

di sor deiMMEDINTE-RELEASE TABLET FORMULATIONS OF A

pat hol ogi cal rTHROMBIN RECEPTORANTAGONIST sts have
been suggested I1n the literature as being potentially
useful in treating _a_variety of cardiovascul ar
di seases or condit imﬁiﬂﬁﬁ@am e,

t hronbosi s, vascul ar restenosis, deep venou

t hr o invention gelatesoia %mmeéat@m@aspﬁa'aheéfqrmv'am for

|
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Abpl 5. WO 0288092 (2002) . WO 0285850 (2002) and WO

0285855 (2002)), arrhyt BRiccREURF™LI on, angina,
stroke, atherosclerosis, ————

Thrombin is known to have a variety of activities in different cell types
and thrombin receptors are known to be present in such cell types as human
platelets, vascular smooth muscle cells, endothelial cells and fibroblasts. It is
therefore possible that thrombin receptor antagonists, also known as protease
activated receptor (PAR) antagonists will be useful in the treatment of
thrombotic, inflammatory, atherosclerotic and fibroproliferative disorders, as
well as other disorders in which thrombin and its receptor play a pathological
role.

Thrombin receptor antagonists have been suggested in the literature
as being potentially useful in treating a variety of cardiovascular diseases or
conditions including, for example, thrombosis, vascular restenosis, deep -
venous thrombosis, lung embolism, cerebral infarction, heart disease,
disseminated intravascular coagulation syndrome, hypertension (Suzuki,
Shuichi, PCT Int. Appls. WO 0288092 (2002), WO 0285850 (2002) and WO
0285855 (2002)), arrhythmia, inflammation, angina, stroke, atherosclerosis,
ischemic conditions (Zhang, Han-cheng, PCT Int. Appl. WO 0100659 (2001),
WO 0100657(2001) and WO 0100656 (2001)).

U.S. Application No. 10/412,982 discloses a specific thrombin receptor
antagonist compound identified as Example 2, herein identified as
COMPOUND 1. COMPOUND 1 has the following structure:
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specific thronbin receptor antagonist compound
identified as Exanple 2, herein identified as COVPOUND
1. COWPOUND 1 has the follow ng structure: COMPOUND 1
COVMPOUND 1 exhibits good thronmbin receptor antagoni st
activity (potency) and selectivity, and the bisulfate
salt of COWOUND 1 is currently in devel opment by
Schering Corp. A crystalline2Zormof the bisulfate
salt of COWOUND 1 is disclosed in U S. pat. no.
7,235,567. The use of a small subset of thronbin
receptor antagonists to tregt & variety of conditions
and di seases is disclosed A MMBIGQQAAL on no.
i o pl i cati ons

Zbypass surgery by
adm nistration of a thronmbin r§ceptor antagonist is
taught in U S. application nog##l/ 613, 450. Substituted
t hronbi n receptor antagonists di scl osed in US
patent nos. 6,063, 847; 6,326, 3 and 6, 645.987 and
U.S. publication nos. 03/0203 04/ 021 6437A1,
04/ 0152736; and 03/0216437. off the herein cited
ref erences are incorporat [ [r.entirety. It
woul d be beneficial to prgg?'\‘léoaﬂgét of thronbin
re&&ptor angWgonlst I nredi at e-rel ease fornul ati ons, of

d

G | ihits geashthrambin reganter antagenist agtiwhitpotency)
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development by Schering Corp. A crystalline form of the bisulfate salt of
COMPOUND 1 is disclosed in U.S. pat. no. 7,235,567.
The use of a small subset of thrombin receptor antagonists to treat a

variety of conditions and diseases is disclosed in U.S. publication no.
04/0192753. The prevention of complications associated with
cardiopulmonary bypass surgery by administration of a thrombin receptor
antagonist is taught in U.S. application no. 11/613,450. Substituted thrombin
receptor antagonists are disclosed in US patent nos. 6,063,847, 6,326,380;
and 6,645,987 and U.S. publication nos. 03/0203927; 04/0216437A1;
04/0152736; and 03/0216437. All of the herein cited references are
incorporated in their entirety.

It would be beneficial to provide a set of thrombin receptor antagonist
immediate-release formulations of acceptab.le dissolution characterics,
including such formulations of COMPOUND 1. The invention seeks to
provide these and other benefits, which will become apparent as the

description progresses.
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provi de these and ot her benefits, which will becone
apparent as the description progresses. SUWARY OF THE

WO DMBRITH3EN | n sone enbodi nents, the present | nRENUSINT/015168

is directed to a solid pharmaceutical formulation for
oral adm nistration conprising COMPOUND 1 or a

phar maceutically acceptable salt thereof and at | east
one disintegrant, wherein the anmount of COMPOUND 1 is
| ess than about 10% of the weight of the fornulation.
In some enbodi nents, the fornmulation is a tablet. In
sone enbodi nents, the the am#@nt of COVPOUND 1 is |ess
t han about 7% of the weight of the formulation. In
sonme enbodi nents, the ratio of disintegrant to
COMPOUND 1 is between about 0.6 and about 12 on a

wei ght / wei ght basi j. ! g EOSE ingﬂ: Egigl the ratio is
bet ween about O. - enbodi nent s,
the ratio is about 0.9. In-sone enbodi ments, the ratio

| s ahgsde EmbdHimRREs, THE PrédBHttiAveritith weiigltedto a SO|Id
COVMPOUND 1 i s between 'about 10 and about 50 ng and t

pharalacgetigal fopnulatientfer atal adnypistatipacnsaprising QOM!?@UND 1
%%?ﬁ@%% Q:QII f;éﬁt@% g@%i%bf‘?ﬂél %ﬁft lééh? o‘H%' cﬂ?ﬁttﬁjrant
vileenein the amqust béCQi\AROA!NDH wesarﬂmarabbqut 8@% ofghe weight of
the formulation.

In some embodiments, the formulation is a tablet.

In some embodiments, the the amount of COMPOUND 1 is less than
about 7% of the weight of the formulation.

In some embodiments, the ratio of disintegrant to COMPOUND 1 is
between about 0.6 and about 12 on a weight/weight basis. In some
embodiments, the ratio is between about 0.75 and about 1.0. In some
embodiments, the ratio is about 0.9. In some embodiments, the ratio is about
24,

In some embodiments, the weight of COMPOUND 1 is between about
10 and about 50 mg and the total weight of the formulation is between about
200 and about 1500 mg.

In some embodiments, the weight of COMPOUND 1 is about 40 mg
and the total weight of the formulation is between about 400 and about 800
mg.

In some embodiments, the weight of COMPOUND 1 is about 40 mg
and the total weight of the formulation is about 600 mg.

In some embodiments, the weight of COMPOUND 1 is between about
0.5 mg and about 10 mg and the total weight of the formulation is between
about 100 mg and 400 mg.

In some embodiments, the weight of COMPOUND 1 is about 2.5 mg
and the totat weight of the formulation is about 100 mg.

In some embodiments, the COMPOUND 1 is a bisulfate salt.
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In some enbodi nents, the weight of COVWOUND 1 is about
40 ng and the total weight of the formulation is about

wG®sHeR3si n sone enbodi nents, the wei ght of COMPIOUNDOZ015168

is between about 0.5 ng and about 10 ng and the total

wei ght of the fornulation is between about 100 ng and

400 ng. In sonme enbodi nents, the weight of COVPOUND 1

is about 2.5 ng and the total weight of the

formulation is about 100 ng. In some enbodi nents, the
COMPOUND 1 is a bisulfate salt.-Aln sone enbodi nents,

the formulation resultsin a 3B-m nute dissolution of

at | east about 80% In sone enbodi nents, the

formulation results in a 30- mnute dissolution of at

I eastlnabmfé eftifibdirnents) tiee éorondaticm tesultsirea @0sminwgrdisgolution

zf{efil;ﬁ?ﬁbp%éésyn tﬂhimﬁr Ol#ﬁpgﬁnsﬁ tﬁ%f;g{rgpﬁion results in a 30-

rﬁ#er@H%%@lutu@thfm\léégt%o@mﬁs% crocrystalline
cellul ose. In sone enbodi nents, the disin %(? rant

cr osdBrSeENe smboskiments. the disintegeam s selast rpﬁéthe group
J&gmﬁhgtdf%éégrhw)ss%ﬁmﬁe§ta?éh Is%@ﬁsm@@&wu éfly@ﬂhte, at

| east ne bi nder and | east one | ubricant. n sone
@qmlm gndtrn@ranvat@mnel celidoses t lasarpe mrebrditenty the

didint {ds@%o‘?]f urhact ose nonohydr at e,
ne ce

mcr rys ["'ul ose, mannitol, sorbitol,
tri bdslsomellembndupiemﬁ) libe dormilatien further eoroprises at least one

PEE ot L ARBE B A 6 orpL 05 ant R SEHogments
the ailuentismelected from one or more of the group consisting of lactose
monohydrate, microcrystalline cellulose, mannitol, sorbitol, tribasic calcium
phosphate, diabasic calcium phosphate, compressible sugar, starch, and
calcium sulfate. In some embodiments, the diluent is selected from one or
more of the group consisting of lactose monohydrate and microcrystalline
cellulose.

In some embodiments, the binder is selected from the group consisting
of povidone, acacia, tragacanth, hydroxypropyicellulose, pregelatinized
starch, gelatin, hydroxypropylcellulose, hydroxypropyimethylcellulose,
methylcellulose, sugar solutions, such as sucrose and sorbitol, and
ethylcellulose. In some embodiments, the binder is povidone.

In some embodiments, the lubricant is selected from the group
consisting of magnesium stearate, stearic acid and talc. In some
embodiments, the lubricant is magnesium stearate.

In some embodiments, the formulation comprises about 40 mg of
Compound 1 or a pharmaceutically acceptable salt thereof and at least about
5 wt percent of a disintegrant. In some embodiments, the total weight of said
formulation is between about 100 mg and about 1000 mg. In some
embodiments, the total weight of said formulation is about 600 mg.

In some embodiments, the formulation is a tablet.
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nore of the group consisting of |actose nonohydrate
and mcrocrystalline cellulose. In sone enbodi nents,

wao b@shossser is sel ected fromthe group consi stP@mUsi007/015168

povi done, acacia, tragacanth, hydroxypropyl cell ul ose,
pregel ati ni zed starch, gelatin,

hydr oxypr opyl cel | ul ose, hydr oxypropyl net hyl cel | ul ose,
net hyl cel | ul ose, sugar sol utions, such as sucrose and
sorbitol, and ethylcellulose. In sonme enbodi nents, the
bi nder is povidone. In sone enbodi nents, the |ubricant
is selected fromthe group ceénsisting of nmagnesi um
stearate, stearic acid and talc. In sone enbodi nents,
the lubricant is nagnesium stearate. In sone

enbodh somes enibodihents, tize farmulatipn comprisbsut 40 ng of

Conmpound 1 or a pharpaceutically acceptable salt
w&'ﬂ and at Ieast—%g-\tl—(-@M percent of a
COMPOBNID\N Bislifateone enbodpnents, the total weight of
said fornmulation is between_about 100 ng and about

LagtaseMonphyd@te enbodi medB3, the total weight of said

l\fliefd’ﬂi'yéttaili?n@ celnAbse't 600 §gg I n some enbodi nents, the
fornulation is a tablet.In sone enbodi ments, the

Groseammaelione Sodigm ses: | ngB€di ent Amount (ng) COVPOUND
I?\ﬁ\}ﬁi,g.ryéfate 40 Lactose l\/bnqudrate 383

crocrystalline Cellulose 120 Croscarnell ose Sodi um
Nagnesium Stearate 3.

In some embodiments, the formulation fcomprises about 2.5 mg of
Compound 1 or a pharmaceutically acceptable salt thereof and at least about
5 weight percent of a disintegrant. In some embodiments, the total weight of
said formulation is between about 50 mg and about 400 mg. In some
embodiments, the total weight of said formulation is about 100 mg.

In some embodiments, the formulation comprises:

Ingredient Amount (mqg)
COMPOUND 1 Bisulfate 25
Lactose Monohydrate 68
Microcrystalline Cellulose 20
Croscarmellose Sodium 6
Povidone 3
Magnesium Stearate 0.5.

In some embodiments, the invention is directed to methods of treating
acute coronary syndrome or peripheral arterial disease, or of treating a patient
in need of secondary prevention by orally administering to a patient in need of
such treating the pharmaceutical formulation.

In some embodiments, the invention is directed to an immediate-
release tablet formulation of a thrombin receptor antagonist that results in a
30-minute dissolution of at least about 80%, wherein said thrombin receptor
antagonist is selected from the group consisting of:



Povi done 18 Magnesium Stearate 3. |In sone enbodi nents,
the formul ation fconprises about 2.5 ng of Conpound 1
wW@r008/0pd383 maceuti cal |y acceptabl e salt thereofp@ntisSan7/o15168
| east about 5 weight percent of a disintegrant. In
sonme enbodi nents, the total weight of said formnulation
i s between about 50 ng and about 400 ngy. In sone
enbodi nents, the total weight of said forrmulation is
about 100 ng. In sone enbodi nents, the formul ation
conprises: Ingredient Anount (nmo COMPOUND 1 Bisulfate-
2.5 Lactose Moinohydrate 68 Meerocrystalline Cellul ose
20 Croscarnel |l ose Sodi um 6 Povi done 3 Magnesi um
Stearate 0.5. In sonme enbodi ments, the invention is
directed to nmethods of treating acute coronary
syndrome or peripheral, arteri al dlseags or of
brgan{ng a patient in secondar NENBOOIPYCH;

lements the inve
i mmeY at er el ease tablet fornulation of a t rorrbin
recepgtQr antagoni st that rgstilNts in a

™ |

1; 2; 3; and,

A further understanding of the invention will be had from the following

drawings, description and claims.

10 DESC GS

FIG. 1 is a graph of percent dissolution of COMPOUND 1 vs time for
tablet formulations of various API loadings.

FIG. 2 is a graph of percent dissolution of COMPOUND 1 aftér 30
minutes for various prototype tablet formulations.

FIG. 3 is a graph of percent dissolution of COMPOUND 1 vs time of
controlled disintegrant-to-API ratio prototype tablet formulations.

FIG. 4 is a graph of percent dissolution of COMPOUND 1 vs time of
controlled disintegrant concentration prototype tablet formulations.



10

15

20

25

30

30-m nute dissolution of at |east about 80% wherein
said thronmbin receptor antagonist is selected fromthe
w@e@aposensi sting of:1; 2; 3; and, A further PCT/US2007/015168

under standing of the invention will be had fromthe
foll ow ng drawi ngs, description and clainms. BRI EF
DESCRI PTION OF THE DRAWNGS FIG 1 is a graph of
percent dissolution of COW/POUND 1 vs tine for tablet
formul ati ons of various APl |oadings. FIG 2 is a
graph of percent dissolution of COWOUND 1 after 30

m nutes for various prototypea-tablet fornulations.

FIG 3 is a graph of percent dissolution of COVPOUND 1
vs tinme of controlled disintegrant-to-APl ratio

prot ot ype tabl et fQDEWAﬂ!EFDES%FONS a graph of
percent dissolution o ( vs tine of . .
cont r¥shesngdraim iegeyeiPPingna &HomRin sacepter éf‘ﬁﬂ?"l‘%ikf?'ét’se n
f ' é)rl?gbrmgggal, T [ v o
ad\geéf/e o%i?%gngof%}o“ inrecept gr'h‘éqytd g‘ggﬁé%@_ q.i‘?g?ﬁ%rgeéyi%r? r%me
apdrprevention oflatieseropanaevenisisubsendent toj ingial gprpary events
.SVWRAF i % . “ "
(35shasty RSN ], THE AR BRENER Mg alERt (apr).
GOMROUNE ¥, basbeanievatyatedlire phase Veclipical tialeuDasing

SR 8ol Blcher S SRRt b Ao L BBt SFcsting
dosesiofd0¢20fard 40 mige and ahaintenantel dosesdef (051 ¢n2iSeand 5 mg, in
slggagilgr?rgpg%i%?r’el%fasé ?@blég@ar&\dq%t?o gfozgl%lga?dnq}n?s tion.
Iimimsiatl-felé St iUl At i afedsaugtin orderftoreruné rapid delivery of
aat%nrz)rwb% ;e%telp%]r' antagonist to the patient. In the case of a patient who
may have just suffered an acute coronary event (e.g., a stroke), and who is
thus at risk for serious imminent further cardiovascular consequences (e.g.,
coronary ischemia), rapid delivery of a loading dose of the thrombin receptor
antagonist may be crucial. It is believed that the risk of such cardiovascular
consequences can be mitigated by rapidly delivering to such a patient a
therapeutically effective amount of a thrombin receptor antagonist, and that
this can be achieved by an immediate-release formulation of acceptable
pharmaceutical characteristics. Based on clinical data, it appears that a
loading dose of 20 or 40 mg will safely achieve therapeutically effective blood
levels of COMPOUND 1 in a patient in the desired time frame. Thus, the
development of formulations of suitable pharmaceutical characteristics is a
necessary step in the commercialization of this thrombin receptor antagonist.

In preparation for phase H clinical trials (and prior to the appreciation
gained from examination of the results of those trials that distinct loading and
maintenance doses would be appropriate), several immediate-release
formulatons were prepared. Formula selection was based on dissolution
results from formulation screening studies to support the formulation content
uniformity/assay, active/excipient compatibility studies, and longer term data
from stability screening trials. The manufacturing processes for these
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| medi ate-rel ease formul ati ons are sought in order to
ensure rapid delivery of a thronbin receptor

w@piageissst to the patient. In the case of a petT/E81007/015168

who may have just suffered an acute coronary event
(e.g., a stroke), and who is thus at risk for serious
i mm nent further cardiovascul ar consequences (e.qg.,
coronary ischema), rapid delivery of a | oadi ng dose
of the thrombin receptor antagoni st may be crucial. It
Is believed that the risk of such cardiovascul ar
consequences can be mtigated-by rapidly delivering to
such a patient a therapeutically effective anmount of a
t hrombi n receptor antagonist, and that this can be
feshilavens Mvole tHeSdpsiof weﬂgﬁféﬁ@afl@ﬁ Niyitig, Olerding, and

accept abl e_pharnmaceuti cal ?h@r acteristics

compirEsiPngfgligwead by, gpoption

- SOP%%Pﬁﬁr%l?é‘eig?%'Ed ¢splays

tﬁQ fonihtibns 8f @bMP@UrQM& bidGIfaReabIas df o8kE eF DI/8l, 2.5, 10

bl ood levels of COPOUND 1 in a patient in the desired
and®0 Ma%ne. Thus, the devel opnent of fornulations of
-,s%H"éq_bl e pharmaceutical characteristics is a necessary
ep in the comercialization of this thronbin

'hfg}é‘iiéht“ T S L P' eparat ! "i‘ﬂeéré’ﬁcai’ﬁ@&ﬁlei '

Inical|trrals (@ "(V e A S gt "%ail%%

g 10 mg
from exafm nation qgf ﬁ% uf:t b ﬂin?}omn (| dbhek Datames | Yoo
di stinct| | oadi ng and mai ht enange dosdgs woul d be
EBRIBEONINGT B) . SEVET ahal dr g ¢-reledse hprrul og0ns 1 1G
GOMPODREPAT.ed. Formul a Sl ecri on was |based pn
®irgsoatst | O F esul tls PPon forhilati 67 |scr'@n| ng®®® lidi 480 100
Leactaye port_t_he formul atipn confent urjiformfy/assay,

e i*u@:lnent Gompatibi | ki y|studies "Trfi. Bl | 90881 605 | 1310
q.e.gmag@t rom stgbilTty] screeni ng trla S. [The
Pewdeh)act Lri ng prodesses for theésefornul ati ohs invgl ve
Mipocttalps of wet dranul ation, dryi n%, bl end} ng, and
ine Diluent 20.0 20.0 20. 80.0 80.0 20.0 40.0
Cellulose
S;:sggg;‘;,’;',' Disintegrant 6.0 6.0 60| 240 24.0 6.0 12.0
gngme K- 1 Binder 3.0 30 3.0 12.0 12.0 3.0 6.0
Nagnesium | Lubricant 05 05 05 2.0 2.0 05 10
funfied | sotvent « | = | = | | | o]
Theoretical
1::1::“‘ 100.0 1000 | 1000 | 4000 | 4000 | 41000 | 2000
Weight
Opadry .

" Coating
g;:tt::g Agent See footnote b.

a: Evaporates during the drying and coating processes

preferably between 3 — 6%. Applies to all formulations herein.

b: Coating is optional, but may be used for cosmetic reasons. Expected coating level is between 2.5 - 10%,

These prototype tablets were tested for standard pharmaceutical
quality attributes, including dissolution (employing a basket type dissolution

apparatus equipped with a suitable ultraviolet spectrophotometer, with
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conpression, followed by an optional filmcoating
operation. Table 1 displays the fornul ati ons of

WEONBOWNES 1 bi sul fate tabl ets of doses of 0.5, PAT/US2087/015168

10 and 20 ng. Table 1. These prototype tablets were
tested for standard pharnmaceutical quality attributes,
i ncl udi ng di ssolution (enploying a basket type
di ssol ution apparatus equi pped with a suitable
ultravi ol et spectrophotoneter, wthagitation at 50 rpm
and an acidic dissolution test nmedia containing 0.05N
HCl). In phase 111 clinical t9-ials planned for the
eval uation of COWOUND 1 in the treatnent of acute
coronary syndronme and secondary prevention, the 2.5 ng
atfitationfat GO v ahd @n d€idicsdipsaintien téstrmedial cortainaig 005N
fﬂﬁ a mai ntenance dose. "Acute coronary syndrone"

Bt udes any group of clinical synptonms conpatible
wi th acute myocardial ischem a. Acute nyocardia

I Schqm phase Iinica tidls Pihried foriné Bvaletibn Bf ZOMPOUND 1
ly to the heart nuscle that results from coronary

"art'ﬂ%nyaaélm@h@fea‘('-&ﬁ§9f‘é%ﬁ"lye°d’"é|6?'6ﬁaﬁ'}ﬂ sReqdady peguention, the
fﬁ doREt W&ﬂirpve r{é?i"i%?%dhhﬁns%@%ﬁrdérﬁ of

cal conditions ranging fromunstable angina to
mam\i@m%d%&mardl al infarction and Q@ wave nyocardi al

of b St coidHiEh} SPfafie REIUCE S Roup ik 2P EiBRms
geahpatikle mﬂrsactaaxnmgardnal ischemia. d’fcute:parmar@lamsohem is
c%és?%lairp ué Eo p‘l%'u?fﬂ:lé?\&%lgbg siubbly to the heart muscle that resuits
from coronary artery disease (also called coronary heart disease). Acute
coronary Syndmme thus covers the spectrum of clinical conditions ranging
from unstable angina to non-Q-wave myocardial infarction and Q-wave
myocardial infarction. Symptoms may include chest pain, shortness of breath,
nausea, vomiting, diaphoresis (sweating), palpitations, anxiety or a sense of
impending doom and a feeling of being acutely ill.

“Secondary prevention” refers to the treatment of patients who have
already suffered a significant cardiovascular event, such as a heart attack or
stroke, to prevent another future, potentially more serious, perhaps lethal,
cardiovascular or cerebrovascular event.

Another cardiovascular condition for which thrombin receptor
antagonists may be useful is peripheral arterial disease ("PAD"), also known
as peripheral vascular disease (“PVD"), which occurs when cholesterol and
scar tissue build up, forming plaque inside the arteries that narrows and clogs
the arteries. The clogged arteries cause decreased blood flow to the legs,
which can result in pain when walking, and eventually gangrene and
amputation.

One pharmaceutical characteristic that is always important in orally
administered formulations is rate of dissolution. Typical immediate-release

formulation specifications require that not less than 75-80% of the active be
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"Secondary prevention" refers to the treatnent of
patients who have already suffered a significant
w@andiessascul ar event, such as a heart attack PET/US2007/015168
stroke, to prevent another future, potentially nore
serious, perhaps |ethal, cardiovascul ar or
cerebrovascul ar event. Another cardi ovascul ar
condition for which thrombin receptor antagonists my
be useful is peripheral arterial disease ("PAD'), also
known as peripheral vascul ar di sease ("PVD'), which
occurs when chol esterol and-$@ar tissue build up,
form ng plaque inside the arteries that narrows and
clogs the arteries. The clogged arteries cause

dipIRBRIthiN @ 30-rhirute peribbe 1h egttainformiulations similat to those
pai n when, wal ki n and . event ual |

hipthratachin. Tese bian wesrec v T isspRidn Teres wes
dRhe@ud regRing an‘leﬂfo%ﬁidtéd bIbR StE REling beehaiubfstded to

Is rate Oof dissolution. Typical inmmedi ate-rel ease

stahility| evaluation ey war@avlaar% sigaifisant change ip disspidionyaie
p?éf I§Q g%%{ néﬁﬁ l?é‘tWeVéfl |hﬁ9 SRQ1VeSnH EFH 13%61651'&%5

ornu ations sim o those

(?mm!ﬂtadetd a wtmafprmumtnoanwejghte@f e "'rgéduct ion in
i ss t ‘
£ or i EBPoBIWHER BR' AR UidBARdH SHnEUive in a sold
dnsabelfotm iRl Mdlog (i.é. ntl'pmwelgj'nlra‘uq OéAE’II doithe txziat tablet

CHHET O “Blng WiiRGk AB) o e Mt Blne bt
diésuintibratispldyedintspinaé of tHe'COMPQUNDI ptablets, 46@emab) .

o BBoRTE S ARy 84R) e oA Sy B were then
rh88s\Weddbt bot freésiobaffilestdand thoskedialing bbbatin various stability
conditions. The results are displayed in FIGS. 1 and 2. The dissolution data
suggest that at high temperature/humidity conditions AP loading should be
less than 10% in order to meet the 80% dissolution criterion. An AP! loading
of as high as 8% was found to meet this criterion, and the data suggest that it
would be possible to exceed 8% without failing the 80% dissolution criterion, if
required. It was concluded that with futher exploration of the excipients and
their levels, an API loading in excess of 10%, perhaps up to about 12%, could
be engineered into a tablet that would demonstrate satisfactory dissolution
characteristics.

After pharmacokinetic data from phase i clinical trials were examined,

| it was determined that a loading dose of COMPOUND 1 may be appropriate,

and that this loading dose may be in the range of 20 to 40 mg. A loading dose
of 40 mg is planned for evaluation in phase Il clinical trials. The question
facing the formulators was what size tablet would be required, particularly for
the 40 mg formulation. For higher dose tablets, higher API loadings may be
desirable in order to achieve reasonable tablet size, avoid content uniformity
issues, and control the cost of goods sold. Thus for the 40 mg formulation,
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core). To determ ne whether API |oading was a factor
in the drop in dissolution displayed in sone of the

WEONBOLNES 1 t abl ets, several fornulations of vBCHUSZP07/015168

APl | oading were prepared and di ssol utions were then
measured for both fresh batches and those havi ng been
in various stability conditions. The results are

di splayed in FIGS. 1 and 2. The dissol ution data
suggest that at high tenperature/humdity conditions
APl | oading should be I ess than 10% in order to neet
the 80% di ssolution criterieml-An APl | oading of as
high as 8% was found to neet this criterion, and the
data suggest that it would be possible to exceed 8%
additionatl uhdetstagding ©f 8RB sohation clearacteristics ofi COMPOUND 1
required. It was concluded that wth futher

VE%%?QH&%I on of the excipients and their levels, an API

| oadivie HRsBKRIBATRA aldlsuggedianat API ldad bsl%%the sole
coul d be engineered into a tablet that wou

faetepintheselsenied gissalyian siowsdowni dhwas 5waet*@§l?sqq that the
d“ééo?ﬁxtnd}héibw&%h Nedd FelS@a%fthe Fafid 6?@.§.Ateg+a.nlts 2P| and

trials were exam ned, 1t was determ ned at a loadin
rgoistures Hemweliseplutinaycomid besopirplled by adivstingthe;natie o
S range of 20 to 40 ng. A
4'%@%%”%S%WHE%MPIE%§ anned for evaluation in
phas eFarlinitial evaloation of the effette af disintegnantao-AR ! rate and

{
chg qu’%?ﬁogn ?@}mﬁﬁ?%éhrﬁhﬁ%tf%% %W ﬁlr&o%e t%ﬁﬂalt% Were initially
diaws&)rieabl Each tdbleheontaified 4 thgngECOMP OLINIB S blsblfatel and the
r to.ac ve, r si ze vVQ ont e

BhiER mefarpd o RELor A0 W i 808 Ingl B e gl £aER B ine
prbtétyped comtainkd identicairparaéhieigesddithe chmiwmg inactive

under st andi n% of the dissolution, char (/s étl cs of
excipenighMicrocrystalline Cellulose as a diluent 209 ; oscarmellose
Sodium as a disintegrant (6%), Povidone as a binder (3%), and Magnesium
Stearate as a lubricant (0.5%). The amount of Lactose Monohydrate as a
diluent was varied in each formulation based upon the total tablet weight and
the sum total of the individual excipient amounts listed above. Table 2

displays these three prototype formulations.

Table 2.
Ingredient | Function Concentration (mg/tablet)

Formulation No. > 2A 2B 2C

COMPOUND 1 | API 40 40 40

Bisulfate

Lactose Diluent 242 383 524

Monohydrate

Microcrystalline | Diluent 80 120 160

Cellulose

Croscarmeliose | Disintegrant 24 36 48

Sodium

Povidone Binder 12 18 24

Magnesium Lubricant 2 3 4

Stearate

Total 400 600 800

Disintegrant/API 0.6:1 0.9:1 1.2:1

APl Loading (API/Total) 0.1 .067 .05
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was sought. The dissolution data al so suggest that API

| oadi ng was not the sole factor in the observed
wale@sobizss on sl ow-down. It was hypot hesi zed t hBeT/Uk®07/015168

di ssolution sl ow dowmn was related to the ratio of

di sintegrant to APl and noi sture. Hence dissol ution

could be controlled by adjusting the ratio of

di sintegrant to APl in the forrmulation. For initial

eval uation of the effects of disintegrant-to-APlI ratio

and noi sture content, three prelimnary fornulation

prototype tablets were initird®dy devel oped. Each

tabl et contained 40 ng of COVPOUND 1 bisulfate, and

the tablets weighed a total of 400, 600, and 800 ng,

r es patissegirptotizpe tatslétst Wereptester! forestandaridapheathaceutical

el NAEReRR Sespibag eBndiogd Q8% afosipo paddie
t\ﬁaﬁs%@h@ﬁ%ﬂﬁbmz fopea wasa suithisieniiegviont (6% ,

i done as bi nd and Magnesi um St earate, as

spgairoehetometesyith ag fn%O H;mMang 88 acidn SisReiuion f&§t

n@edih'déﬁiﬁmwggo’OQN Ren.n each formul ation based upon
the total l'et weight and the sumtotal of the

i ndi vidditionallye itahlemaramrwgra alse stprggoindersiigssed conditions
£ SRO%Y ?ertngt%g%uk@ 5?8 75RALYOE htJPﬁl ﬁﬁ@{&teJ o (gssolutlon.

2 These bl'ets were teste st andar
T;bieaesatteof dmbltqmi iatg apalysied of both staridagi pgd stressed

D38k Ut b2h CRHRL rk0ShfiaPb G2 1RhALAOREANE LRl in

i appara us “equi ppe a sul
RIGt Baut isl aftncﬁpebatrsmhetqwm dissolition datatasisooiated with later
tm?e pomgs glsp ay \%Iﬁeg Igsr’e‘g’gtlelrj'%an thteet?\eoretscal label claim of 100%.
This is attributed to variability in both the manufacturing process and the
dissolution testing methodology. As a reference, a majority of immediate-
release pharmaceutical aritcles have commercial assay specification ranges
of 95-105% of the stated label claim.

Inspection of the dissolution data leads to the following observations.
The 400 mg tablets (1A) exhibited a significant drop in dissolution after being
exposed to accelerated temperature and humidity conditions, i.e., upon
uptake of increased amounts of moisture. Approximately 68% of the APl had
dissolved within 30 minutes from the stressed 400 mg formulation, as
compared to >95% from all the other samples. The stressed 400 mg
formulation is the only one that failed to meet the 30-minute standard of 75-
80% dissolution. Visual observations of the stressed 40/400 mg test samples
revealed inadequate disintegration of the tablet granules into primary APl and
excipient particles. In addition, a gel-like layer was found to exist on the
surface of the tablet granules, theorized to be related to moisture uptake.
Based upon these observations, the hypothesis of the combination of the
disintegrant-to-API ratio and moisture content of the tablets affecting

dissolution rates in these COMPOUND 1 formulations was further supported.
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tested for dissolution. The results of dissolution
rate anal yses of both standard and stressed sanpl es of
each of the three initial prototype fornulations are
di splayed in FIG 3. It is of note that sone of the

di ssolution data associated with later tine points

di spl ay val ues greater than the theoretical [ abel
claimof 100% This is attri-hBted to variability in
bot h the manufacturing process and the dissol ution
testing nethodol ogy. As a reference, a ngjority of
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t98iets WeAsforhfulated d<fdiBwWsng observati ons. The 400 ny
tablets (1A) exhibited a significant dro
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I nadedisintegrdhttornPyratio oN0FS.t he tabl et granul es | nt 0

pri AP excipient particles. Lp addition

e | 10 maltpBlts S6RIARG §Rlgarntaia ol Vel o 3Reiah
disintegrant-to-API ratio of 0.6. This prototype served as a negative
control, i.e., to assess whether the dissolution rate of a previously
“passing” sample could be decreased by decreasing the disintegrant-
to-API ratio.

Table 3 displays these three additional prototype formulations as 3A, 3B and
3C.

Table 3.
ingredient | Function Concentration (mg/tablet)
Formulation No. > 3A 3B 3C

COMPOUND 1 | API 40 40 40
Bisulfate
Lactose Diluent 234 588 588
Monohydrate
Microcrystalline | Diluent 72 160 160
Cellulose
Croscarmellose | Disintegrant 40 24 24
Sodium
Povidone Binder 12 24 24
Magnesium Lubricant 2 4 4
Stearate
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surface of the tablet granules, theorized to be

related to noi sture uptake. Based upon these
wo@b®enesss ons, the hypothesis of the conbi natipaI/os200he15168

di sintegrant-to-APlI ratio and noisture content of the

tabl ets affecting dissolution rates in these COVMWOUND

1 formul ations was further supported.In order to test

this hypothesis, a series of experinents involving

both positive and negative controls was devised. Three

addi tional prototype tablets were fornmul ated as

follows: o 400 ng tablets ceM-aining disintegrant at a

10% Il evel, with a disintegrant-to-APl ratio of 1:1 .

This prototype served as a positive control, i.e., to

agWaterwhet her | Belvaintsol utli on-t ate| of & prgvi oudly

"flagtang” sanpl p coul d be iincrgp@sed| by800cr qasigap t h
dif pisimegrahAP1 APT ratio[ al{;1ot her ofmgifor]s be6:ng
ecwmgam (APPSO S _COLal Apng [T SI.g§ €0r|anip g6 a
ng AnGiatdr BRIlesk 0 A ratfo o

1%

a te e

0.5 upou% Y gg#e s—contarnr g arsrtegrant —at—a 3%
| evel, to yield a disintegrant-to-APlI ratio of O0.6.

Thi s prototype served as a negative control, i.e., to

as'Elm abembaal prototgpes elené iatsv stared ahder ptandlamn ah;l

E n e coul be ease (j creas];. tf ﬁ h

oGPSETE OB ronBs PR aced BP L3 DIFSRILPD e of A three

ptatoBpestitetdisplayed i FIG y#e Therdath ahowmamhéaussa&t@ndates
ab e addj ti onal gr otfoa%%es wer e

le 3. The
gmﬁ gae%ﬁo};pérmg,tablgmwere ignificantly improve y mcreasmg
the disintegrant-to-AP!I ratio to 1:1 (comparing FIGS. 3 and 4). Conversely, by

decreasing the disintegrant-to-API ratio of the stressed 40/800 mg tablets, the
dissolution rate was significantly retarded. These data suggest that
manipulation of the moisture content of the tablets and the disintegrant-to-API
ratio within the formulation has an influence on tablet dissolution rates.

Based upon the results of the studies described above, it was concluded
that, for the 40 mg dose formulation, a threshold disintegrant-to-API ratio was
warranted in order to minimize moisture-mediated drop in dissolution under
standard pharmaceutical product storage conditions. As shown in FIG. 4, the
400 and 500 mg formulations (3A and 3B, respectively) have sufficiently
robust dissolution profiles, displaying greater than 95% and 90% dissolutions
after 30 minutes, respectively. Based on the above, and a desire to achieve
superior dissolution characteristics in a reasonably sized tablet, a 600 mg
tablet weight (Formulation 2B in Table 2) was selected as the 40 mg dose
formulation for administration in phase lll clinical trials planned for the
evaluation of COMPOUND 1 in the treatment of acute coronary syndrome and
secondary prevention.

A range of formulations is within the scope of this invention. The
maintenance dose of COMPOUND 1 can be varied within a range of about
0.5 to about 10 mg, preferably about 1 to about 2.5 mg. The loading dose of
COMPOUND 1 can be varied within a range of about 10 to about 50 mg,
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accel erated conditions, as referenced above.
Di ssolution profiles of all three prototypes are

wale@phespssl in FIG 4. The data show that the PCT/US2007/015168

di ssolution rates of the stressed 40/400 ng tablets

were significantly inproved by increasing the
disintegrant-to-APl ratio to 1:1 (conparing FIGS. 3

and 4). Conversely, by decreasing the

di sintegrant-to-APl ratio of the stressed 40/800 ng
tablets, the dissolution rate was significantly

retarded. These data suggest1%hat mani pul ati on of the

noi sture content of the tablets and the
disintegrant-to-APlI ratio within the formnul ati on has
peeferably abote 200 tablolué B0dngs dlatali weights efsudbatabletswili range

R GR35 Bt HEB PSS R Bovd 0 o stou

800 aghatHé eitivl sfldigintdtirahDtoRPI il tahgaeﬁomeduomtoesl in
order to mnimze noi stur&__ nmedi at ed_ dr

(Beendhtion o~k ahoutda osmuiatianiye; 38)- Bt foading dose
féﬁﬁuI?rSSn @F&héé 8idhte rﬁfismpl' ratibs of b@:twééﬁa aﬁQQt 6/7% and

formulTati ons (3A and 3B, respectively) have

abeut 1) appegrsitathestavared.ofar F%"}ﬁ'@ﬁﬂﬁ@@e dase @ﬁ?”lﬁﬂon a
rgﬁﬁéhfsﬁn@p%tqg%ﬁpgtlgg%f%eg\ﬁgjeH%?8'&? 1 aJﬁoeéb&& 3 appears to be
m nut es ased on t

, respecti vel e above
faarede The amwetaaofsmpemiml eXcipientstin he fmmuiatl@m canibes

b Fof BB, 5 Dot Pk e .

dose Theseutahtdts aré onarafaciuired via & omctessphaelgiﬂg high-shear wet

i ni "
sfenifafif i e Refe8lF Bayidtne iufi Hbieds Hraliiion'6

finat avistuye porteatbf 015-24% am adiuld-bedrprocaessarmblerding with the
ré\q’etrgrlmge& Pu%n%%g ina iumme blleﬂ\égp gr 8quwanant and compressing on a

rotary tablet press into tablets of the desired weight.

By way of example, a manufacturing process for the 1 mg formulation
(1B) is as follows:
1. Dissolve the povidone in purified water. Mix until a clear solution is
obtained.
2. Pass the COMPOUND 1 bisulfate, lactose monohydrate, microcrystalline
cellulose, and croscarmelose sodium through suitably sized screen(s)
3. Charge the screened ingredients from Step 2 into a suitably sized
granulator and blend.
4. Spray the povidone solution from Step 1 on to the blend. Additional water
may be added to achieve a satisfactory granulation. Mix the wet grantulation
in the granulator.
5. Pass the granulation through a screen into a suitably sized fluid bed
processor.
6. Dry the granulation until a suitable loss on drying is achieved.
7. Pass the dried granulation through a screen into a suitably sized tumble
blender.
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mai nt enance dose of COVPOUND 1 can be varied within a
range of about 0.5 to about 10 ny, preferably about 1

W0 e008f0ai3s3 2. 5 ng. The | oadi ng dose of COVPOUNDPAT/US200T&15168

varied within a range of about 10 to about 50

ng, preferably about 20 to about 40 ng. Total weights
of such tablets wll range from about 200 ng to about
1500 ny, preferably from about 200 ng to about 800 ny.
The ratio of disintegrant to APl wi Il range from about
0.6 (Formul ation No. 2A) to about 12 (Fornul ati on No.
1A). For the |oading dose fefGul ati on, a range
~disintegrant-to-APlI ratios of between about 0.75 and
about 1.0 appears to be favored. For the maintenance
8doRass themhaghiesium staaratgcthid s begpraea irto-a’sllitably sized

of befween apout a bout o be f B
SStremhings e Bipder gt St 7nd BRBRr o ' Cha® | oVOre

d OCHHIpréESPtheCRIbIAIS ffth SiEF © intd AistitaBresizad pancusrs ,
as understood by those skilled in the art. These

10aPeaPare asyspensian of @aadivill ip pudtied water, o) vi ng
| I8 SRS ﬁ@l{h td ' povi done
126?(8% on, tgPFeitt%%t e érégr%gle\g%%hnﬁ?g a ?ml noi sture
cont efhe spediigdiuents; glswtﬁgtﬂfdsbéddﬁfso@l% bibricaptsclifies gbove
' fek : [ ' or
B TR TR Lo 1 frfiit s GpEbiel
pharmacebtiealcharacthasticsinformutstigns. of BOMBOUNL: taand ether

oac) Bl PRy B85y kA6 61k Bl
coatrise lctosenindiudingllactose shatolydrate (wnpalpable pawdegss
rﬁ%ﬁqg@@ pg%q%wg&s%“lé 8L Avided P 625 on0Nie 2 Sivitol, tribasic
calcium phosphate, diabasic calcium phosphate, compressible sugar, starch,
and calcium sulfate. Lactose monohydrate originates from bovine sources
and can be obtained from Foremost Farms. Preferred binders comprise
povidone (e.g., PVP K-30), acacia, tragacanth, hydroxypropyiceliulose,
pregelatinized starch, gelatin, hydroxypropylcellulose,
hydroxypropylmethylicellulose, methylicellulose, sugar solutions, such as
sucrose and sorbitol, and ethylcellulose. Additional agents such as diluents,
glidants, coloring agents, and the like, known to a skilled formulator may be
combined with the above listed ingredients. Seal coats (e.g., Opadry Il Blue)
may be applied to tablet cores.

As used herein for solid oral dosage forms of the present invention, the
term “diluent” with respect to powdered formulations refers to a substance that
usually makes up the major portion of the formulation or dosage form.
Suitable diluents include sugars such as lactose, sucrose, mannitol, and
sorbitol; starches derived from wheat, corn rice, and potato; and celluloses
such as microcrystalline cellulose. As exemplified in the formulations 1A-3D,
more than one diluent may be used a single formulation. The total amount of
diluent in the formulation can range from about 60% to about 95% by weight
of the total formulation, preferably from about 80% to about 90%.
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cel lul ose, and croscarnel ose sodi um through suitably
si zed screen(s) 3. Charge the screened ingredients
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bl end. 4. Spray the povidone solution fromStep 1 on
to the blend. Additional water may be added to achieve
a satisfactory granulation. Mx the wet grantul ation
in the granulator. 5. Pass the granul ation through a
screen into a suitably sized fluid bed processor. 6.
Dry the granulation until a suitable loss on drying is
achieved. 7. Pass the dried-g7anul ati on through a
screen into a suitably sized tunble blender.8. Pass
t he magnesi um stearate through a screen into a
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usi ng the suspénsion from Step 11. The specif
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provi ng acceptabl e pharmaceut'i ca aracteristics in
starches sucbas sﬁdlmumxymetrmh atamhematumicﬂmbmthetlc gums

SR A, 6o 153, S35l it v
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effervescent mixtures. Preferred disintegrants comprise croscarmellose
sodium, starch, sodium starch glycolate, crospovidone and croscarmelose
sodium and microcrystalline cellulose. The amount of disintegrant in the
formulation can range from about 2% to about 12% by weight of the
formulation, more preferably from about 3.5% to about 6% by weight.

As used herein for solid oral dosage forms of the present invention, the
term “lubricant” refers to a substance added to the dosage form to enable the
tablet after it has been compressed, to release from the mold or die by
reducing friction or wear. Suitable lubricants include metallic stearates such
as magnesium stearate (vegetable grade), calcium stearate or potassium
stearate; stearic acid; high melting point waxes; and water soluble lubricants
such as sodium chloride, sodium benzoate, sodium acetate, sodium oleate,
polyethylene glycols, and d'l-leucine. Preferred lubricants comprise
magnesium stearate, stearic acid and talc. The amount of lubricant in the
formulation can range from about 0.1% to about 2% by weight of the
formulation, preferably about 0.5% by weight.

As used herein for solid oral dosage forms of the present invention, the
term “glidant” refers to a substance that prevents caking and improves the
flow characteristics of granulations, so that flow is smooth and uniform.

Suitable glidants include silicon dioxide and talc. The amount of glidant in the
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al gi nates such as alginic acid and sodi um al gi nat e;

cl ays such as bentonites; and effervescent m xtures.
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sodium starch, sodium starch glycotate, crospovi done
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and the pharmaceutically acceptable isomers, salts, solvates and polymorphs
thereof. U.S. publication no. 03/0216437 discloses a subset of thrombin
receptor antagonists of Formula Il which are both particularly active and
selective. These compounds are as follows:
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phrase "coloring agent” refers to a substance that
rovi des coloration to ohg f@rnmulati on or the dosage

ch Sulbst an cH rgeWNde@GEibde dyes and
‘“dyes ng (%léb sui t abl e adsor bent

’ > ay or alumn DXJi The anmount of the
OHOK{ Mg agent can vary fioRy about 0.1%to about 5% by
wei ghtl_of the fornul ation, pkeferably from about 0.1%

to afjouf 1% The present i i on enconpasses
i mediat e-rel ease tabl et fofyuUl ati ons of any thronbin
rece ant agoni st. A varigty of conpounds have been
deno [ vity as thronbin

ggd as di spl ayi ng !
receptor dantagonists,many b€ nd hi nbaci ne anal ogs. As
6; pclpsed in U S, publi catéon ng. 04/ 0152736, a subset
Q QA GMNMESOL,aH£f erred paopdAdSWNHCBINHTGHA | i s as
And t he phar maceu| c
S=Sol vates and pol ynof @y
Ation no. 03/0216437 df s\
thropgRinh receptor antagonists
d . .
ticularly active and

, and, '
and the pharmaceutically acceptable isomers, salts, solvates and polymorphs
thereof.

The following compounds are particularly favored based on their
pharmacokinetics and phamacodynamic characteristics:



sel ective. These conpounds are as follows:and the
phar maceutical ly acceptable isoners, salts, solvates
w@naspadsyaor phs thereof. The foll ow ng conmpounPiSI/ESEM07/015168
particularly favored based on their pharmacoki netics
and pharmacodynam ¢ characteristics:1. 2, and 3. and
t he pharnmaceutically acceptable isoners, salts,
sol vat es and pol ynorphs thereof. The bisulfate salt of
COVWPOUND 1 is currently in devel opnent as a thronbin
receptor antagoni st by Schering Corp. Its synthesis is
di sclosed in U S. publicatie2ino. 03/0216437,
publ i shed Nov. 20, 2003, which publication also
di scl oses Conpound 3. Conmpound 2 is disclosed in U S
Patent no. 6, 645 987. °o<harHConpounds a4 ype iﬂHEQQ}{CH
Roy .tlgpﬁ CH A Aventi on A2
= 847 and 0, US
Rk ert ‘ubllcatlons 0 020882 03/ 021443%,5 04/ 0192753
and Q47 0176418, all of whi ct are i ncor por aljed by
referlence in their entirety. nmbi nati ons t include
at Jdi splay acti y as
I'n receptor antagonistfs arggyalso witiin the
f the present inventg#Fol~* ncl udi ng 55
in devel opment by _Edsai: It wll
understood t hat unl ess otherw se specified, the term
"t hronbi n receplor antagonist:" andzényaBanounds 3,
identified as such, including COM/OUND 1, enconpasses
éﬁ&&;henicallyostable and harnaceutlcalI&acceptable
etrhasmacguticalis asreptabledspmers salisnselatasoand pplymorphs
5 tf’\&fégf ﬁbtﬂléﬁlfate%%lteéf%éxlﬁsbb éf'1 s c%‘r@ﬁfl??n aeldopment as a

ts formed wth 1norganic an organic
thrombin receptor antagonist by Schering Corp. Its synthesis is disclosed in

U.S. publication no. 03/0216437, published Nov. 20, 2003, which publication
also discloses Compound 3. Compound 2 is disclosed in U.S. Patent no.
6,645,987.

10 Other compounds for use in the combinations of the present invention
are disclosed in any of U.S. Patent Nos. 6,063,847 and 6,326,380, U.S.
Patent Publications 03/0203927, 03/0216437, 04/0192753 and 04/0176418,

all of which are incorporated by reference in their entirety. Combinations that

include one or more other agents that display activity as thrombin receptor
15 antagonists are also within the scope of the present invention, including
ES5555 currently in development by Eisai:
t-Bu

F NH O
EtO OMe
N
EtO N—T
E-5555 '\ o

It will be understood that unless otherwise specified, the term “thrombin
receptor antagonist:” and any compounds identified as such, including
20 COMPOUND 1, encompasses any chemically stable and pharmaceutically
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acids. Pharmaceutically acceptable (i.e., non-toxic,
physi ol ogi cally acceptable) salts are preferred,

W@bkaoRoos3s3 ot her salts are al so useful. Salts oOPCT/H82007/015168

conmpound of the above active agents may be formed, for
exanpl e, by reacting the above active agents with an
equi val ent anount of acid or base in a nedium such as

one in which the salt precipitates or in an aqueous

medi um fol | owned by Iyophilization. Exenplary acid
addition salts include acetates, ascorbates,

benzoat es, benzenesul f onat es22bi sul f at es, bor at es,
butyrates, citrates, canphorates, canphorsulfonates,
fumar at es, hydrochl ori des, hydrobroni des,
adyépabisifréebadencaltissmerdr salvese foreh tm:rresﬂl Thetées "salt(s)"

LTI RS ST L aggé DAl %Srganic

aciisl aPRAMSacdlticany aseésabld gle aw{.@r;m | ?.
Y,

known as tosyl at eszﬁ and the |ike. Additiona
agReRiable)salisrarenre mﬁl@@pea afher wt%amiw n@eful 'Saits o

f
VA ETRRBCACTI L RS HAE ot e i e o
e3ctihg B@rg}eo\ea activeJagents withf apm:mgmamaumsef m @sbase in

Gl o i eI sty SRR GRS o fagpous peaium

follaveed by lydphMiditionnal Chemi stry (1996), Academ c

nam e TaRD RS R4 s0E g @ BeBREs. HfB oS Béhzoates.

bEnzeaesilfanates sisulfates] borates) attgrites raifratelsy caraphorates,
ctﬁﬁ'gq%gglmnq}gﬂ (}:Jna%%lé%ﬁ hlptég’ {)lggésn th%/%rgbromndes hydroiodides,

lactates, maleates, methanesulfonates, naphthalenesulfonates, nitrates,

oxalates, phosphates, propionates, salicylates, succinates, sulfates,
tartarates, thiocyanates, toluenesulfonates (also known as tosylates), and the
like. Additionally, acids which are generally considered suitable for the
formation of pharmaceutically useful salts from basic pharmaceutical
compounds are discussed, for example, by S. Berge et al, Journal of
Pharmaceutical Sciences (1977) 66(1) 1-19; P. Gould, International J. of
Pharmaceutics (1986) 33 201-217; Anderson et al, The Practice of Medicinal
Chemistry (1996), Academic Press, New York; and in The Orange Book
(Food & Drug Administration, Washington, D.C. on their website). These
disclosures are incorporated herein by reference thereto.

All such acid salts are intended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and base salts are considered
equivalent to the free forms of the corresponding compounds for purposes of
the invention.

All isomers, including diastereomers and rotational isomers are
contemplated as being part of this invention. The invention includes (+)- and
(-)-isomers in both pure form and in admixture, including racemic mixtures.
All stereoisomers (for example, geometric isomers, optical isomers and the
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within the scope of the invention and all acid and
base salts are considered equivalent to the free forns

w@booskes3sdr r espondi ng conmpounds for purposes OPCT/H82007/015168

invention. Al isoners, including diastereoners and
rotational isoners are contenplated as being part of
this invention. The invention includes (+)- and
(-)-isoners in both pure formand in adm xture,
including racemic mxtures. Al stereoisoners (for
exanpl e, geonetric isonmers, optical isonmers and

theli ke) of the present conp®3nds (including those of
the salts and sol vates of the conmpounds), such as

t hose which may exi st due to asymmetric carbons on

iK€y bthe sreBent éopbands (Intudintptheosardfitheeaits ahdrsvivates of
ch may exist even in the absence of asymetr.ic

(whi . .
the PRRIRELNdE) SiiTBIaSthosehich My PEISHENS to ggymmetric carbons
ofl AHotsEURtt et Sl iRBludiHFeRAMIGHTBHA FRFhNWIMERA rhdiE exist even

_scope of this invention.” Individual stereoisoners of

in the absgimekasmmedic aaenshiotayerie frms. atfanisorpers, and
SRIBIRIIA bl 8 Sl PRI Uecffis iyenton
Individiuabstesedisomeds of the eoinponnds of theinyentiah reayifer example,

SRR Ga5 3fbe P YERY I RV pAGeBfEa or oxample o
rdeeraatesoawit all .otfiée onother saléctetiestesedisamers. The chiral

coR At o B B Bl 5 BT o enes
bsrthet/UsAC 9 97stmmhmﬁaﬁons.ptr herlse, oftthettemas Ssait”, "solvate,”
e TE AL M T TR T
prediuly 6FenddtivpiiersSierésiss e, rofarhbfs, aptopidrBdraennates or
p%dr%sgsoéfqgé%vse%tive compounds.

The term “solvate” will be understood to encompass hydrates.

Other than as shown in the operating example or as otherwise
indicated, all numbers used in the specification and claims expressing
quantities of ingredients, reaction conditions, and so forth, are understood as
being modified in all instances by the term “about.” The above description is
not intended to detail all modifications and variations of the invention. It will
be appreciated by those skilled in the art that changes can be made to the
embodiments described above without departing from the inventive concept.
It is understood, therefore, that the invention is not limited to the particular
embodiments described above, but is intended to cover modifications that are
within the spirit and scope of the invention, as defined by the language of the

following claims.
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i ndicated, all nunbers used in the specification and
clains expressing quantities of ingredients, reaction

w@oovdioosisens, and so forth, are understood as beCTYS2007/015168

nodified in all instances by the term "about." The
above description is not intended to detail al
nodi fi cations and variations of the invention. It wll
be appreciated by those skilled in the art that
changes can be made to the enbodi ments descri bed above
wi t hout departing fromthe inventive concept. It is
under st ood, therefore, that-24e invention is not
limted to the particul ar enbodi ments descri bed above,
but is intended to cover nodifications that are within
WHATSIS CLAIMED EB:0pe of the invention, as defined by
the | anguage of the follow ng clains. WHAT | S CLAI MED
1| A sélid ?héﬁhbde@lﬁt% feveRubtiea forl sralatadinistrafion cormprising
adm ni stration conprising COMPOUND 1 or a

CORBGIRE 1 ofld phatfsfieluiBhly 88tdptableSediv et SolvaRy ®ifeof and at

and at | east one disintegrant, V\herel n the anount of

ledst qé'\&snﬁtég?gh?mé Er{]th%bé’r%uﬂlpg/f @bl\hﬁ@Uﬁ’Dglhifs 18&s tHh

mul at1 on. rmaceuti cal fornul ati on

b,N ﬁ.@ id fornulation is a
agggpgﬁhgf @é%hgpm]ggﬁ?ﬁ‘%#ﬁr mul ati on according to
claim1, wherein the amount of COMPOUND 1 or a
pharmaceutically acceptable salt or solvate thereof is

ﬁ%’#@“e‘” il b B g Lo a1, WReL Bl &l
lw’nﬁrel n thlgl atio of disintegrant to COMPOUND 1 or
f%mb PR 2847 5 1y acceptable salt or

3. The pharmaceutical formulation according to claim 1, wherein the amount
of COMPOUND 1 or a pharmaceutically acceptable salt or solvate thereof is

less than about 7% of the weight of the formulation.

4. The pharmaceutical formulation according to claim 1, wherein the ratio of
disintegrant to COMPOUND 1 or a pharmaceutically acceptable salt or

solvate thereof is between about 0.6 and about 12 on a weight/weight basis.

5. The pharmaceutical formulation according to claim 1, wherein said ratio is
between about 0.75 and about 1.0.

6. The pharmmaceutical formulation according to claim 5, wherein said ratio is
about 0.9.



sol vate thereof is between about 0.6 and about 12 on a
wei ght / wei ght basis. 5. The pharnmaceutical fornulation
W@ewsnei3ny to claiml, wherein said ratio i s bRCTHESI007/015168
about 0.75 and about 1.0. 6. The pharnaceuti cal
formul ati on according to claim5, wherein said ratio
is about 0.9.7. The pharnmaceutical fornulation
according to claim4, wherein said ratio is about 2.4.
8. The pharmaceutical fornulation according to claim
1, wherein the weight of COVWPOUND 1 or a
pharmaceutically acceptable-8at or solvate thereof is
bet ween about 10 and about 50 ng and the total weight
of the formulation is between about 200 and about 1500
7ffg'he$ha'Fh1acBht1cail‘EfOﬂ'nUlatiah dcvontihgtto @haisc4 owHerein said ratio is
kﬁlftl: wherein the weight of COPOUND 1 or a
eutically acceptable salt or solvate thereof is
about 40 ng and the total weight of the formulation is
bet ween about 400 and about 800 . The
8phEherRbarmaeentioa formulation aaee@m H?gcl?ts“ s é(Yhﬁ@'" the weight of

CHRIFDHO Bﬁﬂ;? orel &%mﬁ& etk eﬁ}f&'@cép@u@sahar gawsuat trre@éws

acceptabl e salt or her eof 1 s about

between abouthdd gnd aboqtrﬁ@ merand the tatali weighbat tf@o%g"m'ation is

o B A R oo 0 L0 el

pharmaceutically acceptable salt or solvate thereof is

ol U PafBkeutisy ifndRfind Bethuhily BRI, | Ve Bhftng weiont of

CIOMPRQUND 1 or a pharmaceutically acceptable salt or solvate thereof is
about 40 mg and the total weight of the formulation is between about 400 and
about 800 mg.

10. The pharmaceutical formulation according to claim 1, wherein the weight
of COMPOUND 1 or a pharmaceutically acceptable salt or solvate thereof is
about 40 mg and the total weight of the formulation is about 600 mg.

11. The pharmaceutical formulation according to claim 1, wherein the weight
of COMPOUND 1 or a pharmacedutically acceptable salt or solvate thereof is
between about 0.5 mg and about 10 mg and the total weight of the
formulation is between about 100 mg and 400 mg.

12. The pharmaceutical formulation according to claim 1, wherein the weight
of COMPOUND 1 or a pharmaceutically acceptable salt or solvate thereof is
about 2.5 mg and the total weight of the formulation is about 100 mg.

13. The pharmaceutical formulation according to claim 1, wherein the
COMPQOUND 1 is a bisulfate salt.
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12. The pharmaceutical formulation according to claim
1, wherein the weight of COWOUND 1 or a

w@basnessuti cal |y acceptable salt or sol vate tPer/Esfoor/els168

about 2.5 ng and the total weight of the formul ation

is about 100 ng. 13. The pharnmaceutical fornmul ation
according to claiml, wherein the COMPOUND 1 is a

bi sulfate salt.14. The pharnmaceutical formrulation
according to claim1 resulting in a 30- mnute

di ssolution of COMPOUND 1 of at |east about 80% 15.
The pharmaceutical fornul ati-26 according to claim1
resulting in a 30- mnute dissolution of COWOUND 1 of
at | east about 85% 16. The pharmaceutical formul ation
14C CThel phgrhaceltivalfdmmilatian aceadingltesclairedr mesulting in a 30-

sel ect ed nsi.s of crascarnel | ose
"%'BHF fisse 'Pewfrﬁ%@{{'{)ﬁ#ﬁg‘@ %I‘?/%Sla&oé& 8@ spovi done
and m crocrystalline cellulose. 17. The phar maceut i cal
fornul ati on accordin to claim 1 whereij

4
1§ <The BhAHTIRCEUIG SRTIANAN ACSOEYAB iMCIAIm 1 fesulting in a 30-

rﬁhﬁf{&&%ﬂtﬁﬁ' offebm#@UWﬁﬁw&hétg;Ho@t 8b94.m 1
further conprising at [east one diluent, at |east one

bi nder and at | east one lubricant. 109. The

%er e| sal gééu uem&@& %@lrontépalﬁ{ fiviRer8in S?Id

sel ect ed om one Or nore
disistegranbis seiedted rfrn:gn the graupoeensisiinggtiemssarmellose sodium,

r%bag{%ﬁgrg%gr&? mgiéﬁg %a?l%SpQ@lﬁ%?%i%Cndcrz\?%r%wkalIine cellulose.

phosphate conpr essi bI e sugar, st arch and cal ci um
1?%' i‘l Ipp]a%ga&%lg&aq Eogrglﬁc? ort'n Ia%gcla ir?gr I%lrlnolnwﬁggeq{l %'aqp

disintegrant is croscarmellose sodium.

18. The pharmaceutical formulation according to claim 1 further comprising at

least one diluent, at least one binder and at least one lubricant.

19. The pharmmaceutical formulation according to claim 18 wherein said
diluent is selected from one or more of the group consisting of lactose
monohydrate, microcrystalline cellulose, mannitol, sorbitol, tribasic calcium
phosphate, diabasic calcium phosphate, compressible sugar, starch, and

calcium suffate.

20. The pharmaceutical formulation according to claim 18 wherein said
diluent is selected from one or more of the group consisting of lactose

monohydrate and microcrystalline cellulose.

21. The phamaceutical formulation according to claim 18 wherein said
binder is selected from the group consisting of povidone, acacia, tragacanth,
hydroxypropylcellulose, pregelatinized starch, gelatin, hydroxypropylcellulose,
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diluent is selected fromone or nore of the group
consi sting of |actose nonohydrate and m crocrystalline
weeiBbsse. 2 1. The pharmaceuti cal fornmul ati oPCT/US2007/015168
according to claim18 wherein said binder is selected
fromthe group consisting of povidone, acacia,
tragacant h, hydroxypropyl cel |l ul ose, pregel atinized
starch, gel atin,
hydr oxypr opyl cel | ul ose, hydr oxypr opyl net hyl cel | ul ose,
nmet hyl cel | ul ose, sucrose, sorbitol, and
et hyl cel l ul ose. 22. The phar2&ceutical formnul ation
according to claim 18 wherein said binder is povidone.
23. The pharmaceutical formnulation according to claim
h8roMyprspyimethiyicéliuisse; anéthykcetiglose! edcrosesdititof) ramdo
consi sting of magnesium stearate, stearic acid and
hyieelluiose. The phar maceutical formul ation according to
claim 18 wherein said |ubricant is magnesi um stear at e.
25. A solid pharmaceutical formulation for oral =
224he phampacsuticahiarmulaipraaecarding teclaim 8 whersin saigr
cal |y acceptable salt thereof and at
bﬂ%ﬁ%ﬁgggg@phg'mﬁ percent of a disintegrant. 26. The
formul ati on according to claim25, wherein the total

28 HHE nfiopiaelui3! fiiliotoh aBeclBitFBTIaRT1E whireiy oA
Idiricant és selectedefromtthe groug iconsistingiod niagmadiami stieaiate, stearic

abput Q0 ng. 28. The fornulation according to claim
a%’,)a%g‘fﬁ&n said fornulation is a

24. The pharmaceutical formulation according to claim 18 wherein said
lubricant is magnesium stearate.

25. A solid pharmaceutical formulation for oral administration comprising
about 40 mg of Compound 1 or a pharmaceutically acceptable salt thereof

and at least about 5 wt percent of a disintegrant.

26. The formulation according to claim 25, wherein the total weight of said
formulation is between about 100 mg and about 1000 mg.

27. The formulation according to claim 25, whérein the total weight of said
formulation is about 600 mg.

28. The formulation according to claim 25, wherein said formulation is a
tablet.

29. A solid pharmaceutical formulation for oral administration comprising:

Ingredient Amount (mq)
COMPOUND 1 Bisulfate 40

Lactose Monohydrate 383
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tablet. 29. A solid pharmaceutical formulation for
oral adm nistration conprising: Ingredient Anount (nm)

W@ONPOLNES 1 Bi sul fate 40 Lact ose Monohydrate PCT/US2007/015168

383M crocrystal line Cellul ose 120 Croscarnel | ose
Sodi um 36 Povi done 18 Magnesium Stearate 3. 30. A
solid pharmaceutical fornulation for ora

adm ni stration conprising about 2.5 ng of Conpound 1
or a pharmaceutically acceptable salt thereof and at

| east about 5 weight percent of a disintegrant. 3 1.
The formnul ati on accordi ng te284aim30, wherein the
total weight of said fornulation is between about 50
ng and about 400 ng. 32. The fornulation according to

MicAddRystallineheeiRilpsd he tot abowei ght of said fornul ation
i s about 100 . 33. The formul ation according to

GrsramellosgnBedUm said forAfl ation is a tablet. 34. A
idgheharmaceutical fornuhgtion for oral

adm ni stration conprising: Ingredient Amount (nq)

Mapmrezinm Stegratel f ate 2.5 Lackose Monohydrate 68

30. A solid pharmaceutical formulation for oral administration comprising
about 2.5 mg of Compound 1 or a pharmaceutically acceptable salt thereof
and at least about 5 weight percent of a disintegrant.

31. The formulation according to claim 30, wherein the total weight of said
formulation is between about 50 mg and about 400 mg.

32. The formulation according to claim 30, wherein the total weight of said
formulation is about 100 mg.

33. The formulation according to claim 30, wherein said formulation is a
tablet.

34. A solid pharmaceutical formulation for oral administration comprising:

Ingredient Amount (mq)
COMPOUND 1 Bisulfate 25
Lactose Monohydrate 68
Microcrystalline Cellulose 20
Croscarmellose Sodium 6
Povidone 3
Magnesium Stearate 0.5.

35. An immediate-release tablet formulation of a thrombin receptor antagonist

that results in a 30-minute dissolution of said thrombin receptor antagonist of



M crocrystalline Cellul ose 20 Croscarnel | ose Sodi um 6
Povi done 3 Magnesium Stearate 0.5. 35. An
WO paweadBsE-rel ease tablet formulation of a threebiUs2007/015168
receptor antagoni st that results in a 30-mnute
di ssolution of said thronbin receptor antagonist ofat
| east about 80% wherein said thronbin receptor
antagoni st is selected fromthe group consisting of:
1; 2; 3; and, or a pharmaceutically acceptable isomer,
salt or solvate thereof. 36. A nethod of treating
acute coronary syndrone by e2@d |y adm nistering to a
patient in need of such treating the pharmaceutica
formul ati on according to any of clainms 1, 3. 5, 9, 12,
akieastQbant 88%, whereih saiti hodmibintreeaptor@ntagunistasiselatted
need of secondar vention by orally adm nistering
fro the gropn F%’Pﬁ‘s%/rfio har maceutical fornmnul ation
according to any of clainms 1, 3, 5, 9, 12, 25, 30 and
35. 38. A nethod of tBeatln% peri pher arterlm
glﬁea$e by orally admyi '
A \(\‘Hb@{w&d}i}e |
g to any of clar®sVE~3, 5, 9,

0
ot

1; 2; 3; and,

&)
E-5555 <_

or a pharmaceutically acceptable isomer, salt or solvate thereof.

36. A method of treating acute coronary syndrome by orally administering to
a patient in need of such treating the pharmaceutical formulation according to
any of claims 1, 3, 5, 9, 12, 25, 30 and 35.

37. A method of treating a patient in need of secondary prevention by orally
administering to said patient the pharmaceutical formulation according to any
of claims 1, 3, 5, 9, 12, 25, 30 and 35.

38. A method of treating peripheral arterial disease by orally administering to
a patient in need of such treating the pharmaceutical formulation according to
any of claims 1, 3, 5, 9, 12, 25, 30 and 35.



