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POLYMORPHI C FORMS OF

METHYL( +) - ( S) - ALPHA- ( 2- CHLOROPHENYL) - 6, 7- DI HYDROTHI ENO
w0 3002463088 PYRI DI NE- 584H) ACETATE HYDROBROM DE PCT/US2005/013146

CLOPI DROGEL HYDROBROM DE The invention relates to

pol ynmor phic Fornms B, C, and' of met hyl (+)-(S)-a-(2-

POLYMOR%ﬁEé)S%?E&]SQQél %?E%Y%i;i% rA?.E’ 8{@%@” éd nﬁD?&%}DOTHIENO 3,2-
CIPYRI
PYRID nlng % sane g%dﬁFé d &F’ use thereof
for i nhibiting platel et aggregatlon U.S. Patent No.
4,847,265, issued July 11, 1989, disclgses t

d e ipverttionaekptes m«amlwmhl@ﬁom Baf, and D of meﬂlyl(ﬂ (8)-0-(2-

5- /-t
chlogRiegS B AR REEhPe PR S A SR ISl )
pharrﬁ@éehu&z{l RbAPbsitiSkesontdigiak |the s!étr&fdndse theanethbéh ef use thereof for

hydrochl ori de, hydrogen sul fate, hydrobrom de, and :
inhibiting iethlst aggsegations . us Patent No. 6,429,210, issued

A
P Patbpt F8 Ea ASE RAREIPLY TR EelbR e doororpigry,
enanté@ﬂael’lf%fgm?igﬂ 4544, 8661 mmhymdx(sgaa)tmahdmdylafﬁem as

hydr ogen | f at 03 66
chlorAnlngaqeatate s00TheAE RS agﬂ}ey\égéq Selotacipy P tgEy fipclosed ar

the hﬁertoﬁh °“E‘%)hy(1 r(3g61(1 ﬁulf?ltf' hry o p%bé%?lde- %r}d taurf)cgcl)lﬁt;dsf lcgs 4H-t hi e

gggga/ gﬁs}lmg: Gli2B2 B, ydsyedhdvgat 6, E\QQil?r disblosesi pidymesphic Form II of
447 ubl i shed 19, di
meth Ty LS #1 B T-6 PRy AR o A e gL aoef5 pydrogen
ate. US 2003/ 0225129,
mﬂﬁﬁ%%ﬁa“%ﬁkgggégéﬁJgﬂgh%gggSﬁgkéd|scloses crystalline
FoW(B 0310666377,, piblishad Avpusrid, %003admclph®uz§yi‘¢tdhn¢ Berms I and IT of

o LR i LTS, B8 i ARGeRl i Ry

hy&b&ﬁ&%ﬁﬁced by the conditions under which the conmpound
tained in solid form Solid state physical
prUrﬁarzooyﬁllm@upI@qhshcd Jlm)eaiﬁpl?@3 diselosesomatsalling forps I1L, IV, and

S e e e v e
ph@'sm%tzasﬁw Eﬁmt%a Dedéigbdiel; 200m dischiés @ostalting Fatms 11, IV, V,

ARG s T e R

The solid state physical properties of a pharmaceutical compound can be influenced by
the conditions under which the compound is obtained in solid form. Solid state physical
properties include, for example, the flowability of the milled solid which affects the ease with
which the compound is handled during processing into a pharmaceutical product. Another
important solid state property of a pharmaceutical compound is its rate of dissolution in
aqueous fluid. The rate of dissolution of an active ingredient in a patient’s stomach fluid can
have therapeutic consequences because it imposes an upper limit on the rate at which an orally
administered active ingredient can reach the blood. The solid-state form of a compound may
also affect its solubility, bioavailability, behavior on compactioﬁ, stability, or its electrostatic
nature.

These physical properties of a pharmaceutical compound can be influenced by the

conformation and orientation of molecules in the unit cell which defines a particular

polymorphic form of a compound. The polymorphic form may give rise to thermal behavior
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aqueous fluid. The rate of dissolution of an active
ingredient in a patient's stomach fluid can have

W0 h@samess | C consequences because it i nposes aPCTPRE®NS/013146
l[imt on the rate at which an orally adm nistered
active ingredient can reach €he bl ood. The solid-state
formof a conpound may al so affect its solubility,

e DI i |abilijt behavi . ' .abi]jt
aittejent R Sh e RAT PR I SOPHRE bodorgh SRl Hherth
beha®ioP AhERERMtH € aba sy Y swhiteditiquet s eapiiatybiyeltilepoint,

conformation and orientation of nolecules in tr{% uni t
therreegriviwetrisranabisisraad differantial seamamerlrHBetphind §38rh6 Used &0

. ..coppound. | ' m el '
s RS TRTP R RO0 B ATR LERphe oy e
give BBé &Y distince propented diat pelyyheniemciabld Wy Xra¥ pewded diffedetion grolid-state
i S measured in the |aborat ore/ by such techni ques as
CNMRispecaioeiy| and apfrigss spectPREogr avi netri ¢ anal ysi s
an I f | i b fysed
o T UplsErb s ST oAb hoRons A o
pharfacduticall c@mppahy provixes an fopponurity talimproyevlee phiysisal or performance

di stinct_properties that may be detectable by . X-r .
charfsiggtsies ¢f 4 PHABRFICIGEPUE! B LPC! PYERIGR Iy ERT Tt eterials that a
form@fitioh @%iEﬁﬁs@ HaSPRELFIRTEL dotigniilpe feH eXEMPRY, ¥ pRArm¥R¥atical dosage form

crystal It ne pol ynorphi c or amorphous forns of a

of a piugrwithce it gated rebrasppiofide prashdrdissirethchapséaristini ty to
et ke B Rsktb R FORE ot £ a Brp s S -8he
chlo{%)ggé{a){}gé?,P%%dr?%ﬁ&'b[ﬁk-@]f)ﬁ?dinés ek @t Barssb@dd oftthe formula I:

r designing, for exanple, a

phar maceuti cal dosageOformof a drug with a targeted
rel ease profile or otPHer ired characteristic. The
invention relate to,polynnﬁphic Forms B, C, and D of
methyl (+)-(S)-a- (& ,/ Cl
chl or ophenyl) 7?&3 ieno[SF%?ijyg?dine-5(4kb
de @ ¢ formula | : As described

G er, polynmorphic Forms B, C

S o
t he hydrobrom de salts disclosed in aforenentioned
U. S. Patent No. 4,847,265. Polynmorphic FormB is

o LS ey e oA B D o
presBidfifiventibi bleydiwrigishe@kdmithe Apdrobrokildd salfkdlif]osed in aforementioned
U.S. Patent No. 4,847,265.

Polymorphic Form B is characterized by an X-ray powder diffraction pattern with a
peak at about 20.9 degrees two-theta and more particularly with peaks at about 10.4, 14.2,
19.5 and 20.9 degrees two-theta. Form B is also characterized by an FTIR spectrum with
peaks at about 537, 800, 1758, 3488, and 3949 cm™. Form B, which has a melting point of
about 140-143°C, exhibits an X-ray powder diffraction pattern substantially as depicted in
Figure 1B. and an FTIR spectrum substantially as depicted in Figure 3.

Polymorphic Form C is characterized by an X-ray powder diffraction pattern with a
peak at about 22.0 degrees two-theta, and more particularly with peaks at about 20.6, 22.0,
28.1 and 31.7 degrees two-theta. Form C is also characterized by an FTIR spectrum with
peaks at about 534, 789, 1753, 3639, 3657, and 3959 cm™. Form C, which has a melting
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19.5 and 20.9 degrees two-theta. FormB is al so
characterized by an FTIR spectrumw th peaks at about

wG 00518088 1758, 3488, and 3949 cm 1. Form B, MI/Tk20h&613146
a nmelting point of about 140-143C, exhibits an X-ray
powder diffraction pattern sdbstantially as depicted
in Figure IB. and an FTIR spectrum substantially as

._depi ct [ = 3. Pol hi c,. Ci .
pointabRut b HACh S ETSar Sy BT PEPRTpreG plstaialy o
depidibd th BigRRAC Ald APOHR et REbRAT allY s Hg%&@d iR Phubd4 e

particalarly wth peaks at about 20.6, .0, 28.1 and
31Pglydegphée Fotmmd: is kbaracterizadrhyGm EITTR spscichmrvet @pakseg about 456,

723, fhelbaicang PASEH Tt sBRRAS o X Y Hia gl citmpageny
subsﬁﬁ{iﬁlw&g?jrp[&e@ﬁn. eyt DR ahA8I0R ebinkth 6bstahtidtly @y depicted in

~ powder fraction pattern substantially as depicted
Figufe5.Fi gure 1C and an FTIR spectrum substantially as

depicted in Figur . r i o,
cnapEpESer Fufht St [ TR At E QTR coposiion somprising:
polyfhefohic ESmsB G, ok &f mathe(+)4$)-612-thlorsyhen ) exhiiiytistiaeno[3,2-
X-ray powder diffraction pattern substanti al IJ as )
C]pymielpieeiéﬂl) iapetfte dydwbramidadogetherwith 8 pbarmagentically acceptable carrier,

. Substantially.as depicted in Figure 5. The present
adJuYar\\ge(hﬁ]legﬁﬂOWJ%ﬁ%’r relates to a pharnaceuti cal
COMRO pické inveatiph fithegiclfed wrmpihod fédnhibitBg platelet aggregation

_of methyl (+)-(S)- L :
which-compsisesordspRskying 16 2 patigns jripeadrihersef an offective amount of

poly ki £ oSy D AT BN S BRI Ao Poinythddhicfors o

Clpydidinees\uH) atetitehiyédobrontide. present invention further
relates to a nethod for inhibiting platel et

ag@he geesens anventiem futhepralaestodheiish eftRolymerphis BormeB, erfir D of

e P 3 SN S BTSSR
hydr8blodni@éd g%ﬁ%&hﬁo@oﬁa ﬁbﬂ%&h&itﬁbﬁiﬁﬁ{@d%pelatglet aggregation.

d S%ri di ne- ) acetate hydrobromn de. e present |
i nVbapresentiinventien fyrdieatadaies © a methgd of sydupipe phsigsglegotic events
.FormB,__C .or. f o .
whichdeRypes p@pisitls o ppasens st oot o e iue Amgaes of
polylndrphi& et BTN 6r B (of Metidg el abp oh@dstobhiopheny®)-6,pidiliueothieno[3,2-

preparati on of a nmedicanent for inhibiting platelet

Clpyaigimree5(dt) acctatpiedipbeaaide- i nvention further relates to
a %ﬁ% Bpegeanin\;e% 16§ unrglela}eligtéé)t%cthg L (')fcpo?}ylﬁ&lpﬁic Form B, C, or D of

methyl(+)-(S)-0-(2-chlorophenyl)-6,7-dihydrothieno[3,2-Clpyridine-5(4H) acetate

hydrobromide for the preparation of a medicament for reducing atherosclerotic events.
Figure 1A is an X-ray powder diffraction pattern of Form A of methyl(+)-(S)-0-(2-
chlorophenyl)-6,7-dihydrothieno[3,2-Clpyridine-5(4H) acetate hydrobromide hydrate.
Figure 1B is an X-ray powder diffraction pattern of Form B of methyl(+)-(S)-0-(2-
chlorophenyl)-6,7-dihydrothieno[3,2-Clpyridine-5(4H) acetate hydrobromide.
Figure 1C is an X-ray powder diffraction pattern of Form C of methyl(+)-(S)-o-(2-
chlorophenyl)-6,7-dihydrothieno[3,2-C]pyridine-5(4H) acetate hydrobromide.
Figure 1D is an X-ray powder diffraction pattern of Form D of methyl(+)-(S)-o-(2-
chlorophenyl)-6,7-dihydrothieno[3,2-Clpyridine-5(4H) acetate hydrobromide.
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whi ch conprises admnistering to a patient in need

t hereof an effective anmount of pol ynorphic Form B, C,
wo@rooB1ed0ssret hyl (+) - (S) - PCT/US2005/013146

a- (2-chl orophenyl ) -6, 7-di hydr ot hi eno [ 3, 2-

Cl pyridine-5(4H) acetate hyd?“obrorri de. The present

invention further relates to the use of pol ynorphic

- Higien 1(5:%%@%1%’%@%%}70%@@& {Phiciiivi(+)-(S)-c-(2-chlorophenyl)-6,7-
dihyd:FhEnSRY. O EnS6 i) Reeiatyardirsmieyaide for the

preparation of a nmedicanent for reduci ng
atFigureSdk en HIIR spaotmuisof FeirguB of mathyd(+antS kor @ychisaplanyl)-6,7-

diffractiap At f F f hyl -(S)- a-(2-
dlhyckﬁqhefﬂebﬁa%ﬂpfff 935@%}%@8{6%@;@@"‘%{6&;,5?? di( n)e- 5?4(H)2

o _ e ;

SRR PR ARy oLh MRS B Gy 07

I
dihydrﬁtlilieno[3ﬁ2—C]]|pyridéine-5 g4Hh) acetate hydrobromide. yH)
chl orophenyl ) - 6, 7- di hydr ot hi . 2- i dj_ne-
el Hoketi e oGS AN S .
. iffra . | - -a-(2-
R e e T e ol S A T

acRirat B ob -9 B ylen-(2Fhlisib shenbi) 67 dihydrothienpBvd€ipyridine-5(4H)
diffraction pattern of FormD of nethyl (+)-(S)~a-(2- . .
acetatehitysirelp el ays be preppipd by eHliBa djoamA @{ Wﬁpaxpﬁ%n@@ﬂq?mmmle and

o SN PHPRT B 05 0 S e, i
solvetdnre dedadntednal 3vapdchtpy to afiford FofwH). acet at e

robrom:de hydrate. Fi 3 FTI
Fama of SO G @) haotopbesmiD o SRR B0 BA-L by Hdine 54K

i r.ot hi.eno - . . .
o I LR 8Bt oy o i
isopng)%lﬁéﬁtin sfeé‘din% He ahftdmokitioFampnBnyid thén Zvaporating the solvents to

|

ydrot hi eno[ 3, 2- C] pyri di ne-5(4H) acetate

affOfﬁg@ﬂ@@;om de. Figure 5 is an FTIR spectrum of Form D

of et hyl( + - @ (2rL - . ) C e

B B 5P BPISR B pns 2 Clpriie S
acetdly 9%&9151@%&’@1-5 dbefifBdyofeacting methyl(+)-(S)-o-(2-chlorophenyl)-6,7-

_methyl (+)-(S)-a-(2-chloror hengl -6, 7-di hydr ot hi eno[ 3, 2

dihydiGltpenal 82 elpBidisty- S48} anctathy i bhiobremicrigid aseleprribed i fxample
1 by adding Form A of the conpound to acetonitrile and

then addi ng isopropyl acetate to the solution until a

pr E/Fe't}BJIMI(S)-&f(ZFc%ldfb%hdn%l)Cﬂﬂ—@iHyﬂd)thiTEh@B&ZDCWidﬁleaﬁ(eH) acetate can

decant’ed and evaporated to afford Form B.
be prepared, for example, by the method described in U.S. Patent No. 4,847,265, which is

incorporated herein by reference, or by the methods described herein in the examples.

The following examples will further illustrate the invention with, however, limiting it
thereto. All melting points are given in degrees centigrade (°C) and are obtained by placing
the sample in a glass capillary. X-ray powder diffraction (XRPD) analyses were performed
using a Shimadzu XRD-6000 (with a tube voltage of 40kV, an amperage of 40 mA,
divergence and scattering slits set at 1°, the receiving slit set at 0.15 mm, and a theta two theta
continuous scan at 3°/min from 2.5 to 40° 2 theta) X-ray powder diffractometer using CuKat
radiation. Infrared spectrum were acquired on a Magna-IR 860 Fourier transform infrared
(FT-IR) spectrophotometer equipped with an E;Ier-Glo mid/far IR source, and the samples

were prepared by mixing the sample with KBr.
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Form C of
met hyl (+)-(S)-a-(2-chl ororhenyl)-6, 7-di hydr ot hi eno[ 3, 2
WO gjopsedoss ne- 5(4H) acet at e hydrobrom de nay beP@F/Epmn& 03146
by dissolving FormA in a mxture of acetonitrile and
i sopropyl acetate, seeding thé solution with Form B,
and then evaporating the solvents to afford Form C.
Form A of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydrot hi eno[ 3, 2
-C] pyridi ne-5(4H) acet at hxdr pbrom de i s obtai ned by
reacting nethyl (+)-(S)-aX %ophenyl ) -6, 7-

ch ; ) & ) ,
e S PR SO oA oo
VAt of Eppitiokl bioperhifay|(yhsh banbi puiporicecufiBiedo the
1 I T A
by regerrgrécé) t%%? treéﬁ@% g{g‘tgi ed. RERIROTRLA Of BediBintafdbonhRf aMe el compound

e net cribed herein in the exanpl es.
was dmcted Withdiadybetheqdndghevsdlittidruwasénied dven MgSdeandlike solvent was
invention Wi th, however, limting it theretgq.
romoN g e RGeS RiesSLaY B Grardind i greastdinoeiradst o
and are obtained by placing the sanple in a gl ass
capillary. X-ray powder diffraction (XRPD) anal yses
were performed using a ShExample IXRD- 6000 (with a tube

vol tage of 4CkV,  an e of 4 , «di vergen and
scat ?@m %d’féﬁlf?ﬂi‘%l(gé@?'g)? &géﬁ?wgﬂ$@®é$§rq§y&§9g%% g gz'at
37 @ B el e

m nfrom 2. 0 eta) X-ray powder
diffractometer using CuKa radiation. Infrared spectrum

Welfxe;oﬁﬁigu I(olf: ;%iﬁtlg;l(ﬂ—(%gﬁ(a-d#ﬂ?;rsﬂﬁﬁnﬁmﬁﬂ ejgihytdng;h's:_h?[ﬁra-C]pyridine-
I NTrare -1 speclropnot oneter equl W
5(4HEaestaigiop PrAPEYAtiaR 1 (R896(8 Beloraln gl ethan b&?ﬁf @@Iv)ew added to
[ a n . 7
v B P Qe g AR IR OG0B Pt flgion v

filtere&lR¥E104 02-1bh 4bdondlirt aite a Alean vidl iand laff tocivapirdegmeér nitrogen.
drogensul f ate vani ch can be prepared accordin

The sl Weleh Susicd surUBe 1 LA SIOTAE SHARb(-5 WG {0k at room
t ent f iLch [ ' o
e e ana e SRS i R R AR EE I Phd Bl 25.35°C. The sample

was BRAFUTEALRONRERA afllBribd 10 £TEQUIABNG oFake € cdanpcald, m.p. 116°C.
with direthyl ether and the solution was dried over

U.S. My Bn4 Nandl S#h265 disvlesds twadydrobromide salts, one melting at 111°C and the
other at 140°C. The compound of the instant example was analyzed by FTIR and XRPD and

found to correspond to the lower melting hydrobromide salt disclosed in U.S. Patent No.

4,847,265.

Example 2
Form B of methyl(+)-(S)-c-(2-chlorophenyl)-6,7-dihydrothieno[3,2-
Clpyridine-5(4H) acetate hydrobromide
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removed under reduced pressure to afford the title
conpound as a yellow gel. Exanple 1 Form A of

wWOoreaohg 03039 - (S) - PCT/US2005/013146
a- (2-chl orophenyl) -6, 7-di hydr ot hi eno[ 3, 2-
Cl pyridine-5(4H) acetate hydﬁobr om de hydrate A
sol ution of nmethyl (+)-(S)-

giﬁ‘%‘?hl 2%?{;%1(5?@%@-03{1&% efly 1 g%lgyd%otgegé(ﬂ?j b{]‘;?ynd1ne-5(4H)

de@.d303 ﬁsﬂiﬁd@drtcﬁ @Corftri{2(00200mL
acotaf W%%H%%Ogmﬂbf m?ralg% eﬁ@ ) was adde?j andnt([ h(e )

and the nuxuumwmnfqatedem@ chplgmssahmoz wanaahieved. f The solution was

MR RE TR T A -
adde& uftifd gféa?ﬁat%tf&%ﬂﬂl THe: s@iutﬁh@éd rRcdnted P hndivak @RMfiltered through

t enper e and then the sanple was then tenperature
a 0.2qus heldnlidteneeo a 2paB 5@, ailddefs snpitaporatssuntciosered to dryness to afford the

refrigerated, filtered and drledto or 87 g of
title eqrapqung] .1z dARI AR hich wes aralyzgd &y %ﬁ ’%}%
4,847,265 di scl oses two hydrobrom de salts, one

nelting at 111C and the other at 140C. The conpound of
the instant exanpl e was aRshmpkd3 by FTI R and XRPD and

ol t P 6l o- Ea oA 6@&%£éﬂr°b le 2
F f +
aOEgbgfyﬁlo}ﬂéf%@ﬁ%i&%tg%gmbrdmothl enol[ 3, 2-

C] pyri di ne-5(4H) acetate hydrobrom deForm A of
”EF!% (A”c)ﬁﬁéh%l??( 2) L 0EKIBROAYAYI)-6,7 ik drythiediols, 2/@pidine-5(4H)

di ne- acetate hydrobrom de hydrate of
acetafx hycpbbronucl@hmgt:egvf B?vamphﬁdldéblqlaghtvé% digsalyed ia acetonitrile (0.500
0.,200n.). and t Xt Ur e juas t
) P B0 el S B SBLSE e pIBR) s o

the shEﬁt‘P;l"Ellﬁr Qi oM ThglseTutioh a8 fillefddah@ugh @@2yeh ayloaridter into a
I Sopro yI acetate (2.600n) was added until

cleapyietinpi was @ed@f Wﬁhl a il a0t PIPT A OHESERPISE- oFhe vifldvas
coveﬁch\gﬁg p'flrgF ?ﬁe&ﬂﬂ!&e@ Wchz!}OlIgp Y s i k&ne\K/a 18ft Qo Bvaporate

O evaporate uncovere ryness

to dryResdtd fo@lrdttﬁ@uﬂé I:dnﬁpé‘lﬁf(\ipﬁulﬂdb’ 8MUB°C IvikicA %@anadmadfbwﬁﬁm and
anal yzed by FTIR and XRPD. Exanple 3
XRPD.

Example 4
Form D of methyl(+)-(S)-0-(2-chlorophenyl)-6,7-dihydrothieno[3,2-
Clpyridine-5(4H) acetate hydrobromide

The precipitate obtain in Example 2 was dried to afford the title compound as an

amorphous solid which was analyzed by FTIR and XRPD.

As disclosed in U.S. Patent No. 4,847,265 and U.S. Patent No. 5,576,328 (the entire
contents of each of which is incorporated herein by reference) methyl(+)-(S)-0-(2-
chlorophenyl)-6,7-dihydrothieno[3,2-Clpyridine-5(4H) acetate and its pharmaceutically

acceptable salts have been found to possess valuable pharmacological properties. In
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Form C of methyl (+)-(S)-

a- (2-chl or ophenyl ) -6, 7-di hydr ot hi eno[ 3, 2-
wChpnomsse- 5(4H) acet ate hydrobrom de. For m Ap@f/US2005/013146
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydrot hi eno[ 3, 2
-C] pyridine-5(4H) acetate hyﬂrobronide hydr at e of
Exanple 1 (0.1019g) was dissolved in acetonitrile

.(Q.500 r ' . . .
pu iy TRy ke O GRRPL U RSB Qb 98 B4R b ot n
redugih gihktogclarotis)evemb, utloas mybeardial infarotionyatoke, lahévastular death.

through a 0.2mm nylon filter in

| ial . :
s e@@%@ompqqqldgog%m}vegﬁgﬁ Ate gspne gl. @Elgg%%g\é{)r%ptéean dwﬁ}aqg include,
but agé ﬁtkc 1141}@]%&8}’1%31%?%3&! M&p R&df é}la%g@gf#ﬁh. VYR§iiP§fsh BE @abfiffent to those

es an e sol ution wa t to evaporate to
skillett rtks art tiat atcdmpduddacoidingtodbeoention canthe cbd@mimMgGed with other

whi ch I
thera@put;peqx}vi\%ayggh%;l]gc(cié)zazgntg gmcﬁ)rrl rﬁe&ggméﬁg Biat %anrgg lm%diﬂéaﬁ? Enrgortl)lpatible
thercifi2- chl orophenyl) - 6, 7- di hydr ot hi eno[ 3, 2-

pyri di ne-5(4H) acetate hydrobrom de The precipitate
obTh¢ compouddanpihe i2vention dan belptepargfl forr pharmaceutigalaise by

T Y R T —
a phatuRtdutRaPcamisbsidon witlel esthpiies cOmpdtndd 23 tiid il@erdivhi together with one

contents of ‘each of which is incorporated herein by
or mpmf;maenm}lti@wp@tyhlg g;)meﬁ,.ecguvants, diluents or vehicles, for oral

hl or.ophenyl,) - 6. 7-gi _hyd ' .
oL BENEA e Bl Y LA el b0 SR lion. et
admPeeRtibO W defofoliaba asch adahivabhtomhad drdilteogi cal

properties. Inparticular, they have been found to .
i nApli coppesitianstionerat adgainistAt Mg SOmBLAstPdIaPIgsepilis, powders
[ [ t . [
UL, SR8 By YR G 1 o
inertafilubsutin yesthichcalsiemgartenate] sucasbrionlstase eThew compositions may
ar e

also mraéﬁg&%ﬁcsggétgg%g %&@5%}1 inerf i 1?etnfs|l, ie%},flﬁ?r(iﬁaggg ggents, such as
magﬁ&ﬂﬁﬁg{ggra{egtgl@ ikl ed in the art that a conpound

according to the 1nvention can be coadm nistered with

ot hguid empgéicns doorapadepihisiragen mcht_gle @hmgutmally acceptable
emu{geﬁgl:s 0 qtﬁfng, stulggetns%gls sglgutps TR Ieﬁ)?ilrs! é/onltaxnr(l:i%g?ﬁaetr{ (%iu%nts commonly used
in the art, such was water and liquid paraffin. Besides inert diluents, such compositions may
also contain adjuvants, such as, wetting and suspending agents and sweetening, flavoring,
perfuming, and preserving agents. According to the invention, the compounds for oral
administration also include capsules of absorbable material, such as gelatin, containing said
active component with or without the addition of diluents or excipients.

Preparations according to the invention for parenteral administration include sterile
aqueous, aqueous-organic, and organic solutions, suspensions and emulsions. Examples of
organic solvents, or suspending media are propylene glycol, polyethylene glycol, vegetable
oils such as olive oil and injectable organic esters such as ethyl oleate. These compositions
can also contain adjuvants such as stabilizing, preserving, wetting, emulsifying and dispersing
agents.

Preparations according to the invention for topical administration or aerosol inhalation

administration include dissolving or suspending a compound of the invention in a
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The conpounds of the invention can be prepared for
phar maceuti cal use by conventional pharnaceutica
w@emsaoses that are well known in the art, theeT/US2008913146
formul ati ng a pharmaceuti cal conposition which
conprises conmpounds of the i-Bvent i on together with one
nore pharnmaceutically acceptable carriers,

pharxa%l.{ﬁl ?ﬁgt}’rdgfgpgl e gé Sc(:)]% é’hegy \&lltgia I’agﬁe?)rus gfc@hol élalcol 01Il solution or oil-

watePsHihlBios! ;;Iﬂtth@nket opi cal adm ni stration, r ect al
adn1n|strat|on or aerosol inhal ation adn1n|str A on, .
arkyeparationsiaccordigte ﬂl“dﬁfﬁ%}stﬂnl fghtectal pdrginagtration melude suppositories
a COER tst@rd gﬂeﬁtoﬁl tdrides or saturated
mem%ggg%hﬁhgﬁéhggaﬁﬁﬁ&ﬂq?gn suc sofP%ﬁconpogl ?ons t he
fatty agitls, w@deipleund i s admi xed with at |east one inert

di l uent such as starch caICLun1c g gﬁ sucro .9
| décleted. thecomPeBMiths BENRL AR LRI B aporated intd slow

re:lea?e:d(%J t‘éulg%% ldeﬁ%}zts?ﬁ&ﬁ§ s&gh% ol 18 thatBEds, Hpbseaiek S’andQni‘.érospheres
ing a Stch as magnesi um stearate, talc
arthd peecdnitdge. of lactrqm ai)nmmpmlsntsudn@mmsltmna imay be varied so that a

adm ni st r tlon [ r maceut.i cal | ce
suitaglostesris ooy 7 Bh 0B aTaiTEER S 8y BRE RRIPSyarigbie
depeﬁcﬂﬁ%ﬁ 5 08 c'hﬁfc'izfn %fuhgﬁeﬁt&lsﬁ% At Scﬁéi rdufle bh&Indinistration, the
s water and Irquid paraffin. Besides inert
duratitirl ofdreagmersibh sizoapd physiesh §omﬁh§101apfs,@e ®alins the potency of the active

conn 8 3 s T i e PR GRS AR

compRht Gan theCRhdliy gy deﬁeﬂh’ﬂﬁed Ty thiatlligiiant df&r a@nmdmahsorf afrall criteria
oral adm nistration al so |nclude capsul es of

and usirseoitib et dudgment prthe pajien slehgh} dn Beerdlo, \PAPRPYHY A dhgjinstant
ctlve
e FpEREROLT bl Mo DB dock0 o dtdy 00 ngikg body weight
i nvention for parenteral adm nistration |nclude
steril e agueous, agueous-organic, and organic
sol utions, suspensions and emul sions. Exanpl es of
organi ¢ solvents, or suspending nedia are propyl ene
gl ycol, polyethylene glycol, vegetable oils such as
olive oil and injectable organic esters such as ethyl
ol eate. These conpositions can al so contain adjuvants
such as stabilizing, preserving, wetting, enulsifying
and di spersing agents. Preparations according to the
invention for topical adm nistration or aeroso
i nhal ati on
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adm ni stration include dissolving or suspending a
conpound of the invention in apharnaceutically
wa@ewepoabd e vehi cl e such as water, aqueous al cPEDUS2005/013146

glycol, oil solution or 0|Imater ermul sion, and the

l'ike. Preparatlons accordi ngto the invention for

rectal adm nistration include suppositories prepared
Whaﬁgsrcj Jn smtabl e carriers, e.g., cacao butter,

81 1s, glycerides or saturated fatty acids,
and the like. If desired, the conpounds of the
i nvention can further be incorporated into

sl
rel. elegmrpmaFgm Bobfaedthylét)y(S3 s (2ephiomppbenydso 6 dill}Y?éPthleHOB 2-
d m crospheres. The percentage
(HPW9’nﬁéigé%a%%ﬁﬁgﬂgﬁﬁﬁFwﬁguch conposi tions may be varied

so that a suitable dosage is obtained. The dosage
adm nistered to a particular patient is variab

deheRdlymgprphioFotn8 aflmethyli(-R(S3-g-(Pdefieiophensilhg,7 ahhydmthlenoB 2-

. th d the d
Crovio R o e B B B SR hURe e
dlffra{b@ibhgﬁﬁemt\ﬂﬁl PREARNE ¥b&ft 20Nedentdes WRog@onent , and t he

patient’'s response thereto. ef fecti ve dosage anount

of t he actlve conponent can thus readily by determ ned

o B hrmic R § oS LA ARtk gEGhp fbbfnors 2
C]pyhgl&eﬂ@ﬁ? beetdte ﬁ9&lﬂéﬁf&?ﬁid@ heddiink RS Eiaih 11haVi@stah Q(eriyspowder
mnistéred at "a dose in the range of about 0.01 to

diffrationtpaté® with hepkbotabonel Gt 1AHA0.T endci09 degregsswostheta.
Pol ynor phic Form B of methyl (+)-(S)-
a- (2- chl orophenyl) - 6, 7- di hydr ot hi eno[ 3, 2-
Cl py phRuRepRE F6bm %g&tﬁ%@yl@‘ﬁ(&bi -ontifieropBenyRPpbyndihpdrbthieno[3,2-

Form B~ of et hyl (
C]p}atd(n'b-ﬂﬁfb nogshte hyiobsrzidd iapspddioe o elaimn 3 having an FTIR spectrum with

a te ohfiom de according to
P“*E%g %ﬂg@%ﬁgﬁ§§ &5&9 g%gi?ndefractlon pattern
wWith a peak at about 20 9 degr ees tvvo theta. 3.

Pol ynor phi ¢ Form B of net hy Ié qm%
a- 62 Pohyinwrpiph &nyh B &, metdjy}ﬁy)j Ot Zgg]@lpg)p@cnyl) -6,7-dihydrothieno[3,2-

RS B P P AT e o of oo

140-Mdd peaks at about 10.4, 14.2, 19.5 and 20 9 degr ees
wo-t heta. 4. Pol ynorphic Form B of

met hyI (+)-(S)-a-(2-chl orophenyl) 6, 7- di hydr ot hi eno[ 3, 2

;;| 51 r| & nelﬁ gjgg}:hﬁ:e?ﬁc @éﬂﬁa {é} &#—Pﬁogoephgﬁ}%) 6d7| &gyctlrothleno[S 2-

Clpyridine-5(4H) acetate hydrobromide according to claim 1 having an X-ray powder
diffraction pattern substantially as depicted in Figure 1B.

7. Polymorphic Form B of methyl(+)~(S)-a-(2-chlorophenyl)-6,7-dihydrothieno[3,2-
Clpyridine-5(4H) acetate hydrobromide according to claim 1 having an FTIR spectrum
substantially as depicted in Figure 3.

8. Polymorphic Form C of methyl(+)-(S)-a-(2-chlorophenyl)-6,7-dihydrothieno[3,2-
C)pyridine-5(4H) acetate hydrobromide.
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peaks at about 537, 800, 1758, 3488, and 3949 cm 1. 5.
Pol yror phi ¢ Form B of

wWoreaolgtd3039 - (S) - a- (2- chl or ophenyl ) - 6, 7- di hydr ot PCEO8]085/@13146
- Clpyridine-5(4H) acetate hﬁgrobronide according to
claim1 having a nelting por of about 140-143C. 6.
Pol yrmor phi ¢ Form B of nethyl (+)-(S)-

& byPoame oy bt BRSSP LR byt fyigrotienol32-

18 (A 2618 hftobrondite REISEEAg € Elhinas hawﬁg Ra{-edypowder
C]pyﬁhgiet éntl ally aga}depl cted in Fggure | B. Pol ynor phi ¢
diffrdetiompBtterh with a peak at about 22.0 degrees two-theta.

met hyl (+) - (S)-a-(2-chl orophenyl ) -6, 7-di hydr ot hi eno[ 3, 2

- Cpyridine-5(4H) acetate hydrobromi de according to

cl g, “Péiéiﬁ%ﬁdhﬁkgmﬁa Eﬂf%&ﬁﬁ@)f@m?&ﬂmbh@iﬂyG Asdihydrothieno[3,2-
ic

depi cte Figure 3. 8. Polynorp Form C of
C]pymeltﬂeyﬂ((lﬂ) a¢eBite hydrobromide according to claim 8 having an X-ray powder

s B e SR A SRR T b

menyl (+)-(S) - a- 2-ch|oro henyl ) -6, 7- di hydr ot hi eng -
Cl %rlgm%rmér&ﬁapénmeam@ y@r@%,,ob(ﬁ @1@5@@@%@) 'ﬁg cilgydrothieno[i% 2-

C]p}gg:dfa | n%(ﬁblggaeitn a@l@ﬁ%c{r%ée ggcdv% P& (Iécf:l;a&ﬁ%t Iagﬁlgpa%%g[%%pectrum with
peakE'al AR 9&’4 ‘7850I7SBC36§9 BB il d 3959(can L.
a- (2- chl orophenyl’} -6, 7- dlhydrothleno[s 2-

q pyrl di ne-5(4H) acetate hydrobrom de according to

Cl ?#rr%s nav| n an é crgaGX%ﬁﬁg-g)? )%g-&ﬁ%d?g@ﬁﬁ&ng{eiﬂ}gdrothieno[?a 2-
C]p)’erhet 9 acétﬁte h@@fo‘i‘)ﬁﬁﬁﬂ@ lagcdr@ingtécim %&hbﬁig(a'ﬂlclﬁlﬁk point of about
2-chl orophenyl) -6, 7-di hydrothi eno[ 3, 2-

138-TC4$\.i di ne-5(4H) acetate hydrobrom de according to
claim8 having an FTIR spectrumw th peaks at about
534, 789, 1753, 3639, 3657 and 3959 cm 1. 12.

PO%”?H%{ g%lﬁ coéf rﬂﬁhﬂﬁ(%(@) =d- @—chloro;henyl) _6,7-dihydrothieno[3,2-

ot hi eno
Clpyelding-5 @H) acétard Hi)ydmbedsmide ah(;qidmgrto niama 8dwo1gchnrf2é-ra§opowder

claim38 haV|n Qi of ~about 138-148C. 13.
diffrpefi QPR EHY subgigntial g:reaéfc{epl%te% in %Ilgure 18204

nmet hyl (+) - (S)-a-(2-chl orophenyl ) -6, 7-di hydr ot hi eno[ 3 2
- Clpyridine-5(4H) acetate hydrobrom de accordlng
cl aunP8lyhawrplig Farm X ofayethghile(S)-o-(2-chlorophenyl)-6,7 ihydrothieno[3,2-

Clpyridine-5(4H) acetate hydrobromide according to claim 8 having an FTIR spectrum
substantially as depicted in Figure 4.

15. Polymorphic Form D of methyl(+)-(S)-a-(2-chlorophenyl)-6,7-dihydrothieno[3,2-
Clpyridine-5(4H) acetate hydrobromide.

16. Polymorphic Form D of methyl(+)-(S)-a-(2-chlorophenyl)-6,7-dihydrothieno[3,2-
C]pyridine-5(4H) acetate hydrobromide according to claim 15 having an FTIR spectrum with
peaks at about 456, 723, 756, 1647, and 1748 cm’.
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diffraction pattern substantially as depicted in
Figure 1C. 14. Pol ynorphic Form C of nethyl (+)-(S)-

W0 ¢@sabdoss ophenyl ) - 6, 7- di hydr ot hi eno[ 3, 2- PCT/US2005/013146
Cl pyridi ne-5(4H) acetate hydiobronide according to
claim8 having an FTIR specf]Un1substantiaIIy as
depicted in Figure 4. 15. Pol ynorphic Form D of

T i p By D SRARACE I 2 Bl SGorfienors >

ClpyBeinésumh h&tdf@hfﬂr@o@ﬁ‘rﬁﬂ@hdﬂbkdiﬁg td &him 15 having an X-ray powder
- (2-chl orophenyl ) -6, 7~di hydr ot hi eno[ 3, 2-
diffractipy ppigirn s 1&@%@%&@%%’?’6&%@-@ according to
clai m 15 having an FTIR spectrum w th peaks at about
456, 723, 756, 1647, and 1748 cm 1.17. Pol ynor phic
Foran ByI¢horphic Form D of methyl(+)-(S)-0-(2-chlorophenyl)-6,7-dihydrothieno[3,2-
net hyl §+ -?pS) -a- (2-chl orophenyl ) -6, 7-di hydr ot hi eno[ 3, 2
ClpysidDep#H hepsats hydipbrosrite aecording Ehelaim 42 hayies paFAIR srpctrum
cl ai,in 15, hayin ray powder diffraction pattern
Subs@ﬁ%%&aaﬁtqegﬁc 6351 1%%3? %ler‘%(lsbt ed in Figure ID. 18.
Pol ynor phi ¢ Form D of \
met hyl (+)-(S)-a-(2-chl orophenyl ) -6, 7-di hggr ot h',eno({ 3,2
- 19 dypharmaecusicallqoTostion SORPHF B AHIMROUAE ALHOHTIRG G iy one of

inf! & i éﬂf}% B1& PatiRPtalfvh, @%uent, or vehicle.
Cla@‘“%e%i@oégt@ﬁwg‘ﬁ gnjg:;—éeﬁg. pﬁgt{r&rmce%lthl cal JEH(\:’orrbosietni c?rr1 vemiere
conpri sing a conmpound according to any one of clains
1-18 togeth W.th a armaceutically. acceptable . . .
caFhi SASha top SO e PUGHEL Egte o whish SopPr A AeHpgtering to 2
patieﬁgfn deBR bRk ddrRd eftaiR! £ioR@8T £66hbEhdMetEMifRABRAY 986 of claims 1-
admnistering to a patient in need thereof an
18. effective anobunt- of a conpound according to any one of
clains 1- 18. 21. A nethod of reducing atherosclerotic
events which conprises adnministering to a patient in
neefl AhgsBed ofRAEI AL athbMBCIBFTHd RYetE whidhQBgIHRes administering to a

according to any one of clains 1- 18. i )
patient in need thereof an effective amount of a compound according to any one of claims 1-

18.



