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METHOD FOR AUGVENTI NG B CELL DEPLETI ON RELATED

APPLI CATI ONS Thi s application clains the benefit under
wh2@®@5a@03054. 19(e) (1) to U. S. provisional appli cBT/082005/013279

60/ 563,263 filed on 16 April 2004, the entire

di scl osure of which is incorpbrated herein by

reference. FIELD OF THE | NVENTI ON The i nventi on

rel at es t oCHHELRYFELOFAIG MR FGLBIRERTS FORMEIERREND OF

THE | NVENTI ON Lynphocytes are one of several

popul ations of white blood cells; they specifically

recogni ze and respond to foreign antigen. The three

naj Bie inyension gelafes Ly meiyly-6%- @K@cslqrwh@hwldﬁ'édlh(ysrothleno[3 2-
L] d natural kille
Clpgine BPLact B bl Glorba S ulonle fu fPANFR oS G apaor a hycrae

andfo@'%t s@]%!ettﬁéiiéotp E@ﬁh’eﬁﬁt‘a@éﬁh@ﬁl@oﬁ{[@‘ﬂtl@ﬁs bR Rlg thébase 404 to the
I's mature within the bone marrow and Ieavethe

methﬁ;lt‘ Fﬁweé&@ﬁ@fs@r n@lﬂahn&plate@@gmelgmmg ant i body on the:1 r
coll sSHE AR, AEM® NhLR, PPlbed! 1 8hoRRERUNLEL RS

oun
enagtRegdriof enettt}hadp}ﬁLS (N8 8/7n@trhtoyded-(3, Q@)ttﬂ@tdﬂ)bﬁdﬂﬁ(d~ it s
pr og en}g differentiate into nenory B cells and effe

chlcg@phegy 2gefaielor HpharFmacRUBicRlLy accrp alt theseqfs Sﬁg@;@cﬁly dlsclosed are
e hENGENONIL 5,5680, SIRLEISUBNRAE SEUSIIE s, .
t heU St PgeimaVo. g4 29210c fshthed Aahgstrﬁ, 200DR] disclosen cpblymncn;ilmc &orm II of
nmbhr ane- bound anti body hut instead produce secrete

methyfhr 5h- O (ecilAtaPBERI})-04 b ireiicanld BodpEiding- é(%eacetate hydrogen
Sulf?ﬁgjkﬂgwﬁf %g i)?c&g@'h?&%'g@ﬁsﬁfat{‘“mr al immunity. Antibody

érapeu rec against B cell targets that rely
on Wmeo3i@6663t7yptﬂﬂ1shalsﬁugtat v4, |2®D&,Sch@blasa:& ichadilles Fams I and I of

ey S0 (5 Lol OPERGES (6 PTGy BierabA 2 oG he. -yl acetate

hy RhRglgkng the CD20, CD22, and CD52 surface nol ecul es
Treon et al., 2000, Sem nars in Oncol ogy 27(6 suppl
12)U.392@B/0 429 q;ublaslﬁra J ufi?u 19,2003 @saiosen ciystalileddumadll, IV, and

er apeut.i cs 5 Cer sosi , 2003,
Vaﬁ}g h?ﬁghé’a‘?l nge ]Pp@r?geé’e?t‘#g%t of cancer, Part

TASES (A 25909 gﬁllbhﬂ{edlﬁe%laﬁlheﬁy 90680 K06 X8 EWstalline Forms IIT, TV,
60(15) 153 1-154 part in 60(16)° 163 1-1641) have

Vv amé&fiﬁ al@rémeampmousrfmn@mm@}éwd(@es sulfatel ed human
] cted. .di fft;erentl at | an ant i

s BRI el BRRlca! GhBERL o) SOl R isoBE] paf B huenced by

the tﬁﬁtdﬁﬁﬁns AhdaPPRieK tHedopipoudd® lskc[Bttlh@d inl 1@ XGHE SSEIEH state physical
excl usively on nornmal and malignant B cells. Its

propegiirsagelidn fprse&a@rgth decldowrhilityp! ghemiliedrolid vaysheaffects the ease with

whlgtpnﬁl%tgzhﬂtg) Eﬁ' jtaﬁd{éﬂﬁgﬁgg ﬁtoc§ sg'%;* Jto a ﬁt{ﬁﬂ%ﬁ%ﬁ%@ pr?duac]t.’ Another

impdR&&,solld st@ieqhropdztieshia Iﬂﬁtﬁhdceitﬂ%-cﬂamibaﬂﬂd isdndateiofdedsoluddn in
al ., 1988, EMBQJ. 7:711-717). The antigen is also
aqueays fhid e fherpigelcdissofution of an @%an@é@m? inpopatigBHg Kiopagh fluid can
8dmBl
nav e S b rlop b RERRST ety o HRE PR A rate toyhich an orally
admimkiesed Jotive Blgu:cﬂhd:rﬁ cam manmtheﬂjlmhﬂhbedoﬂld-swte fitrimsof a compound may

tissues. (Tedder,. et 1985, J.
alsolagéww%scé%ﬁ tsalfﬂ?ﬂttmgﬁw en ?@amcapg Sy, pyits electrostatic
natgt €P(s) in the activation process for cell cycle

Initiation and differentiation (Tedder et al., supra)
andlhesspliysioal propetticonta abarsnacalticaliennimrund kambeinfluenced by the

AT 1N A R

polyhGPRIETRA 8N 8 coMBbin@ AR P nbPERALAN SndyiaVe G890 thermal behavior
medi ate cellcell and cell-extracellular matrix

interactions (Hunphries, et al., 1990, TIBS 28:3
13-320). Integrins conprise two unrelated, type I
menbr ane gl ycoproteins, known as al pha and beta
subunlts that ‘non- covalently aSSOCIate mnth each other
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these B cells fromthe tissues in which they are
resident into the vascul ar system and/ or prol ongi ng
W0 b@snojsesence in circul ation rendered t hem sePOBUS008013279
to killing by the anti-CD20 anti body. In view of this
observation, one approach to i4wprovi ng intravascul ar
access of these sequestered B cells is to nobilize
iR i SUAbLP et oM BR8 B kbl FE O hdiha
beHayiop franeastiesisio e]&?: laBTd)latqny by ench teciusqids @8 cipillyiydrdtiag point,
met hod of . au .B cell depletion in a mamual
thegpeFRY Mg G ¢ S A0LUPegh Y SFaRiTE %%m?tgy Ryl can be used to
I t n
O i R B ot Pl Py Py B8 form spay also
giva nd¢ tor distimca ppipartiess thad glayrbeaiﬁ:t@glbiﬁ Isyt X-rapg@owder diffraction, solid-state

apeutically e i ve anmpunt of one or m)reBceII
13CI§@&E {’)‘i’aﬁré’ §€ﬁ¥ld§?}{§ﬂe §PG§HOEWW CD20 anti body. B cell
depied §i9cbveANoRvALY bR PonGHRL Bk aE8iPHYs forms of a

conbi nati on ‘of al pha4 and al’phal i ntegrin antagonists
phaam@lcealtlealcﬁemou@bp@mdq:g apgepertunity to mapmve ther phydical or performance

cnaf R ERY a0 ReaSdeR iR B o iein DGR Rapept materias hat a

forfifatie@saieist Basclallatsle @dn&lelsfgﬂlr@’ fc el@RbR! 4 PRarAABAIticEdd age form
as a CD20 bi ndi n]%éantl body onprising adm nistering

of a dgug Withtg f@fﬁet%iuﬁ $9 mgfliterqsmt%@r degiend charasterige., at
| eaplo 1910@ '[1%1‘1 i es %)%ekhrﬁ%"g %Tef]‘& c&éc@ﬁpl?qlﬁygrk{ ?—%Jﬂyr&rothieno[S,Z-

antagonls an a
Clpsyameds(SH) weltey niphtRNEROL §-dulBhhte G BlegbiAfa 1The
invention further provides a nethod of treating a B
cell neoplasmor malignancy characterized by B cells
expressing a speC|f|%}ﬂ§kﬁgr such as CD20, conpri sing
admi nistering tera patient sufferlng fromthe neopl asm
or malignancy, a\hrérap@htl cal | Yo 86lcl /5. AU Ao OFD
an anti body 3 ads Ae specific marker, such as a
at | east one B cel
Z an al phaL integrin
ant agoni'$t” angfor an alpha4 integrin antagonist. In
one enbodi nent, the B cell neoplasmis selected from
the group conS|st|ng of non-Hodgkin's | ynphoma (NHL),

L e e L
polymotphmrﬁmnsamlﬁ &, [Dy i land ¥tof thd @uiggmd. (ALL), chronic
qocyt ic leukema (CLL), and Hairy cell |eukem a.
Palyadhig LA of &ﬁg@@?@;(s?ﬁ'@r@ﬂ@ﬁﬁbﬁwﬁe@ﬁ -diltyglgothieno(3,2-
A TR R R B
ray powae'iﬁhffga/ctrﬁn patternl odth. a péek aanindunel.7akpres t\@(ﬁ-tﬁetteand more

partll Ft e pgajctg g‘F Mgggfi%?%}%vlé%gg%gqasﬁ§5éh?ﬁﬂ et ¢fgmethyl(+)-

f
R e Rty e R S T SR
dlsm@mm‘e 1 ésdrolxalaesls alsCloRarabieridédby anFTIROshectramdviat pé&@&t about 1249,
nob|I|2|ngﬁ&gent such as an al phalL

145?11](7@& ?-%Saﬁ?%@ 3RPQtand34P@ eman EorpHnaf mﬁthe@(rrbwﬁs) -0i-(2- chlor0phenyl)
h
o788 O BRI G AR, TR gl P s A I G cioane,

whitHBAN et g ot oF hbsit A68°C, WY Ribith 8n D@ﬁly%wa'efjdlffractlon pattern
arthritis, systemc |upus erythematosus (SLE)

substansialialian gepioisd én Higore 14 jasd anegaR epeotrudi sbateatially as depicted in
FlnglI' | ammat ory bowel di sease, ulcerative colitis,
i opat hi ¢ t hronbocytopenic purpura (1 TP), thronbotic
t hr obocyt openi ¢ purpura (TTP), autoi nmune
t hronbocytopenia, nultiple sclerosis, psoriasis, |IgA
nephr opat hy, 1gM pol yneur opat hi es, nyast heni a gravi s,
ANCA associ ated vasculitis, diabetes nellitus,
Reynaud S syndrone S|orgen S syndrone hburonyelltls
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Figure 2 shows surface expression of hCE>20 during B

cell ontogeny and in |ynphoid tissues. B cell
w@e@gamiosor s and subsets in the bone marrow (tPEI/US2005/013279

panel ), spleen (m ddle panel), and other |ynphoid

organs (bottom panel) were arré’ryzed for hCD20

expression. Figure 3 denonstrates depletion of B cell

P S T2 RO s
C]pgjld%IWHﬁidetdﬂ@%QltHﬁ?é}le( ﬁﬂﬂﬂsu@oﬁﬁt& hRaR. ik characterized by an X-ray

antitation of hCD20 detected on popul ations of B
Po“cgbr Hiffrpction] ppgemnwiii a@palgﬁtabpamlea 4 degreepume- thetghﬁwgn B of methyl(+)-

| f B
S e PR o h a0y RIRE e S L] ek hephihalene-1.5-
d1sﬁ%hﬁe%&t@ﬁtaﬂmlaﬁa%tengé&lﬁ &n PTHR @ﬁ&tl@ﬁf)‘l’vﬁfﬁgbéks%@ dbout 600, 663,

repletiron of B cel s foll ow ng antl
1096y EbOonB5i7, afd gﬁﬁﬁemﬁ ! s Foms Bdifahéthyl(+ k(N et-(2 zshlofopBemyd)-b,7-

i biiano B Jovi b b et husaleme o e bigpate, which has
melfl?gﬁ{)l‘ﬁt df %ﬁ%l@%ﬁéﬂ(ﬁlb%é Ly ){ﬁraB%ngf &ffactiBh E)ﬁt&%& gﬂ% m&%ntlally as

sgenic mce treate ant |
depicheat ih diigure rchanﬂtanGiTIRg;&cannﬂbut(stamn}dlf agdﬂmctsd BhEl‘gBre 3.
enunerati on of FO etion_in

ol e KR e S MU S P oroPang br a7 g SHeatbienol.2-
C]pgﬁ{hﬂé %giﬁacghteg?%} Widnld- I?gtdi uioiad mtrﬂg h&&%k%ésgémgtenzed by

gure OWs res ance
an X’-ai}Cijml Riffiattien palteﬂanth I?a(;daﬁf) anoud8 gl degteem twdReheed argl more
rom control

m@iﬁé& V%él? Ie’!%fhﬁsé .am%%@'é% %‘l’ndﬁ%fﬁ%"l t)VOrtlhefat é*al(fr%«.%?ef methyl(+)-

SR i
disufdnate raeabﬁdmléfhyldtﬁﬂlskﬂtr@dhafmmzw be af| FIMR ispacadin] withPptaks at about
11 shows resi st gnce of splenic GC B

529680640 1dd51 G oh By i T DHOBBOA: Cr Uiy IE- -
chloqgﬁk,%&g—@@% g;h;{)d?gﬂgfn{ﬁ?[% Z(Z:gﬁglnﬁ %g% ov%%e&% ng }ﬁﬁgﬂ 35 disulfonate

acetPfitriR-ByRieds, whib) hadd gl g bdirkt iwaeouieatam | eRRibRtk aﬁ}@ﬁin powder
adm ni stering high doses of anti - -hCD20 mAb

b
diffasHes patters hewiantiElly ay depided okigwis 1&‘eand 4miRTiRespectrum substantially

e owi ng hCD20 mAb treatnent, specifically
aneggg“ﬁ ygur%'%inne responses as described in Exanple 3.

Fi gl PndHhs e Bof ReEREnISBS ocL@nam&opm@greadn@d@otmeno[s 2

bacterial antigen as assessed by FACS anal ysis

C]ppﬂadﬂ@bjS(ﬁﬁ) mtal‘t@e&ph(fméf)IESJp%disnlf@ngb hydratsiashas aqtstmzedtbe/ohn X-ray

povistFiFaPa a8 aP f abol L0 L 4 R8Pl ap more particatarly
Wlthﬁ@ﬂtgﬁf‘éb%@t 0 BigHna. 11&otdie o ik Pooi D df@ﬁ@@lﬂ%(—#)a(@)%g(}

bilization of margi nal zone B cells into t

chlqreﬁmbdatﬁﬂdﬂedmhﬂ@eeﬁs?eﬁhqynndmetSMHb ad@rat@negithadenesl,5-disulfonate

nyaR AR R G B ERTR s BipCaS AR Pofo2s) 55k pe. 1170,
124m £R me 3LLd WD %phiekﬁyz(qi)l(spoca(gedmo%o%@nggrﬁéﬁ}ydﬁoﬁeno[3 2-

aph show ng quantizati'on of” t ot al 0+" cel
C]pspdleerﬁ(‘ﬁﬁ) avictate nap@dta@mevﬂn i-ﬂlsalfbn&temdrathb'ha:hdme aamdtingpoint of

aboﬁ@hg %(Ithgl)r}@fvgnc%r%g%v%l 2 gthar? gag{ega S%S%H{lgbf];% cferf)?c\@gd in Figure

Fi gure 20

LD e e R e Syt s Prom

hCMyri[grpﬁiode)rﬁrE af Hﬂthglil(ti—bl—(S/)@M(QlcﬁlOI@pHehyl) 601-diGg dypohieab[3,2-

Lynphocytes is Ia ed from Ify nodes (panels 1 and

Clp@)ldlaﬁé (‘Hhosatas ezlealm%rdwyl gpate bY‘F’Fé‘i?ﬂ% chaggqterized by an X-ray

quantified and expressed as nean + standard error

(n=4). Figure 2 1 denonstrates that the liver is

required for B cell depletion, as described nore fully

in Exanple 5. M ce underwent sham (|l eft panel) or

cl anpi ng of the portal ve|n and hepatlc artery. (rlght

-
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Pat ent Nos. 6,090, 365Bl, 6,287,537Bl, 6,015, 542,

5,843,398, and , 5,595,721, (Kam nski et al.); US
w@aisno3obos. 5, 500, 362, 5,677,180, 5,721,108, BEMUS2005/013279

6, 120, 767 (Robinson et al.); US Pat No. 6,410, 391BlI

(Raubi t schek et al); US Patent*No. 6,224, 866Bl and

W00/ 20864 (Barbera-Guillem E.); W01/ 13945

po% (515@[ f%@”f%’}o de ntge rp§ %%%ggé %)dg%i% %g%an(dc%?rgyp articularly

wuatpea{s 3 aW60 ¥.6/ 2333 12 WOhdd 6 degi‘@@secw@uﬂ&tta) Fol® E:’@ftlﬁéthyl(+) (S)-oi-
. 6,368,596B 1 (Ghetle et al.); US Application No

(2~ Q@Z@D@W@@ﬂh@romwpwﬁpmdlm F4)gcHpis! riaghthiatsneNcs-disulfonate
hy#%%? 09}‘123? nzed(bé/han ng%trl_tllalét %%% outléjl% 984 1026, 1196,

erran
12240680 PRI, PemeERf bR B ENee:-Ga6: -
No. 5, 849, 898 and EP apt)p}q(-@ & % Oll)ﬁénz%. w?tlﬁgﬁ&meno[?, 2

Clpys dinet HAH) pestats pagthaae- aﬁdilﬁmzl;e%m (W\nglehase&mieltmg point of

W05/ 03770
abogf, o Pt BbiSR B ARREEAN508Y PBISrE SHprBe0a a depjeed in Figure
1E 6id & PRIIE s5RaRUnestamtedlya8 depicadiiR FsRkoge, or a toxin.
Such anti bodi es include’the ant| body” ZEVALI N(r), which
i's PmlmmerpfthoﬂmeFmémedn}éet)dﬁbpc-(ﬂdtﬂmmpheﬁ@'l)éﬂ Didihydrothieno[3,2-

Phar i cals, EXXAR(r),, which
Clayg g GHAFaReE boat %E%If-?%&ﬁgnam CaRRFae Y PHATR spectrum
with g%élé% Shddisb5 48 of 261’9‘ q0b8at75 ,?%ﬁ%nzl%:?? Qﬁrrla ?Sli‘r‘(%%n F of methyl(+)~(S)-0-(2-

stitutions in t FR an
chlarapheanyl)s6, Wch]irychdsthregeBS 2- ﬂl]pjrﬁlugs’r BED dcéiﬁ)lamapﬂ'ﬂielene—l 5-disulfonate

ubstitut ed a acids in are._ |
x5 g LD HS ARG Rt %Lﬁ)étaaaﬂﬁf S&}Fépg&delﬁt%gure 1F and an
FTIRY bR subftarall§as @5@9@5 'ﬁ?f’f he anti - CD20
ant'i bodi es of thé iInvention ler conprise changes
i n Hind proscat indentéei Huidbsr Iehatd:she al-'fdlarmgieunceﬂ kampbstion t@mprising:

et 51 oo GHOEBH B BBl fr e a) ek

i | A

naphfhaltE S SIRBORAEL: o PRI prod SR sy B kg O Effvate thereo,
togﬂﬁﬂ@ﬂhhrphaﬁmceﬂ%ﬂﬁhﬁ&@&bld@&dﬁ adjlreamt, rdaIuemr erlvdhicle.

herei n tr| ant ant nunb ring in

F relheo Rt ienEor o A, s het et e PR T et agsfegation
whlt’,(ﬂ @éihpﬁﬁesaaldnnm%ﬁﬁgto é‘?atﬂe%%ﬁf ﬁééﬁ‘ilhérébf' a‘ﬂlé?f?:gﬁ@e ﬁho&ﬂt of methyl(+)-

1, "supra; ., supra).Qher anti -
(S)-@ﬁ(Z dddlroehelmll) 6 ﬁkdlhay&mhlemsES M]pyrtdme ﬁf%einetatemaphﬂhak&ne—l 5-
cl ude those hav cifli thetaaﬂgfsm

distl ARt G e o OB AR BB & A 1S TR B Rfe MO - CDP0
t
2 DRt A B oo RIS AT 38) B2-Sropheny)-
6,T-RITAANEn) Y RCTHIMEY (D) cimempiohlobert S)disiHniiratpolymorphic

fong gd Ck ﬁggﬁl ?Fg%’g?ﬂ? X ?Vég)% % ?J@I tE9 %%%%lggrﬁ gnPech%n%nt for

mhl@[ﬂﬁ%@g%regg odemh. cel lular cytotoxicity (ADCC).
ody varitants with altered Fc region am no acid

s e qlferessnainy entiur atbedrebitesde amhmjo@equdmg] dihexgpsclerotic events

whigﬁ gl%f'ﬁ'@;;s gﬁ%}i@s&%ﬁ%{%q)ﬂggﬁp B ?l}%gcg aﬁgf%gt(wlegfmount o% methyl(+)-

(3)84 érﬁ@;togﬂar;vnaé 6. cﬁwatmeﬁaw 70]%%1?@5%%%%c&§(e%aﬁhtﬂ¥lene—l 5-
erenc al'so, ldusogi e et
dlsulfmulmojr a pbﬁﬁno@hﬁ&omi 8dd/oOBdrd2Gina/ of Ersehfata)thﬂeefc ri bes

tide variants with inproved or dimnis
edgqeat mc\]p%tlo ghergiglatgsito e ysgof rr&g}yéﬁt) (S) oc-(2 -chlorophenyl)-
f
6’7#% AR SEINRRE SERD ey SRHRRABLEE IR oaBlr o polymorphic

Chem 9(2): 6591- 6604. "Aut oi mmune di sease” is used

herein in a broad, general sense to refer to disorders

or conditions in manmals in which destruction of

normal or healthy tissue arises from hunoral or

cel lular i mune responses of the individual manmal to
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i ncl udi ng gl ucose, mannose, or dextrins; chelating

agents such as EDTA; sugar al cohols such as mannit ol
w@r00s00354 ol ; salt-form ng counterions such asPEDUB200%/013279

and/ or nonionic surfactants such as TWEEN(r), :

pol yethyl ene glycol (PEGQ, amd PLURONIC(r). A

"conposition” of this invention can conprise one or

nore B cell depletin n nd/ or_one..or re B cel .
forr s ffdroic o o s eg PG BBl shR il for reducing
athd?bycsdrotiOgvenns. | y acceptable carrier. The conposition

can further conprise an additional therapeutic agent

t o Higesatl A isenidasceavwdn diffreetiniephttermotsiiore & e aertind oit)5(S)-0-(2-

SRR Gl SR S N -,

14_@i0§(§ﬁ§e and a drug for treating a cancer. In sone
enbodi ments, the drug for treating a cancer is
selRigared B isamX-nay pyvedep diffracticst patigrmost Faomylﬁ of methyl(+)-(S)-0-(2-

e G35 AR RS RS i MBS s

hyd@fie.non- human (e.g., nmurine) antibodies are chineric
anti bodi es that contain mniml sequence derived from
norRipuedq is mmicogl mhyuder d1ffr§@rompa@ennﬁthmmr(E of methghi2-€8)-0-(2-

e GENL A5 2 WS it OO0, (S BLENL O s o

acefoRftfidUSRrRE. the recipient are replaced by
hypervari abl e regi on resi dues froma non-human speci es

( ddfiguredly is tandgz-)ray saveder dﬁfm:mepatuem of Fahilptof nwthyl(+)-(S)-0-(2-

chloggp hq%%?ﬁ ’P matggb]gg(?)/@;}gd B}%(aﬁg@ﬁgg Igap}gbglgﬁe—l,5—disulfonate

hydfdi@mewor k region (FR) residues of the human
I mmunogl obul i n are repl aced by correspondi hg non- hunman
r eﬁlguuele iFan therynmveler ﬂlffrmuonqmttamtof%mmd%ohmythyl(ﬂ -(S)-0-(2-

chIGTRRRB P GRS e AR D H9rsde PRRUP el Soligifonte
hydhé made to further refine antibody performance such

as binding affinity. Generally, the humani zed anti body
wi | Figaerifris ar Xstaygiosuder aﬁfrgctmhlpauématf HoeadH ofomethyHRE(S)-0-(2-

chlcgiBea i, iy canthiens e Tpaeos(é Hags s gamfishalene-1,5-disulfonate.

a1 TR 1S ah S aptsfiy B R R B IR o0 e By 6.7-
d1hﬁi‘rotdi1dﬂ0m0]pmﬂiﬁ)@5(zﬂl)lacéta&eﬂipbma&nailtﬂqmsgllﬁoﬁahel ERlioxane.
re i ons may Include one or nore amno [

igpmetip an SR speqtivst ohiore) B of ﬁ)@tfml(rh)ﬁﬁ ¢-(2ghdorophenyl)-6,7-

d1h¥d%g{l‘ﬂ§ea fs; B RSNAE CheSHBRMA ML é%%ﬁéuﬂr hRE it ©

C h i Bure P0is AR IFETR Rpét tdm difeorhu0en heas)] @-T)I(S}JQ%Z—Chloro?henyl) -6,7-
ti onal I%@al so Wl conprise at |least a portion o

dth irng[BhGlIpyridinndt4dhtacetetsi rwph@ﬁl@)ﬂe L5y giselsonaje aqetanitsie-hydrate.

o hlﬁsur@ 31838 PR ARt @l ok Mk Bh T5) R 2 Bpr0BSR ) -6.7-

o0 S 3610ty s AR D,

r eflﬁgunecﬁ s lhodd I&lspd:omlgmrcaﬂ Faot E of meé'grl(a-b{(S) at(ﬂaﬂ)la_ropmnyl) -6,7-
5@%&&%@&%@#3@%@5@ gkt 1 Rt e

Vafﬁigl\ﬁdetﬂ %Ti‘ﬁtsig |nc 615 of t’h +§%S)Q%-(%%§%o:i’§%ﬁ¥1)—6,7-

ef fector function ude: I'ng an
dihytrpiairae [, 2-C}pwnidixe-6 (4H), ac&aterrmph&hhkene-bl,iqdhlsml@onate.
anti body- dependent cel |l -nmedi ated cytotoxicity (ADCC);
phagocyt osi s; down regul ati on of cell surface
receptors {e.g. B cell receptor); and B cel
activation. "Antibody-dependent cell-nedi ated
cytotoxicity" or "ADCC' refers to a form of
cytotoxicity in which secreted Ig bound onto Fc
receptors (FcRs) present on certain cytotoxic cells



10

15

20

25

30

can reduce the nunber of cancer cells; reduce the

tunor size; inhibit (i.e., slowto sone extent and
w@e@saoasd y stop) cancer cell infiltration intPCT/US2005/013279

peri pheral organs; inhibit (i. e. , slowto sone

extent and preferably stop) t-Grmor netastasis; inhibit,

to soms ext ent, turmr grow h; and/or relieve to sone

cartet A7E R Ro- R b il FEROEHTh EhalddCopytine scarn

acet@RMaPhthiché- 18X HiRGIF6YhtS RASREx 48 ey bel frepiRyd S’?addmg a solut1on of
cytostatic and/or cytotoxic. In some enbodihents,

metbpipeE)d-(Ghcldbraphemsyl)- ﬁﬂechhychnt}mmm[b%ﬂ]pgmdeSmIé)wntate in ethanol
t he .ons r. reo ence. of .t he di sease. or di.sorder

to aisplgO8 o perdhamen iAo LoplsraciA R pta0! K o8 ARG heipaqyo the

mixfe AL Gerfl 2829 or%e&%?éﬁdde%slﬁfnédhbﬁl | QVcﬁBidn@)%thanol and the

can be used to prevent or aIIeV| ate flare-ups.
solveiseat ¢vagbrated totaffioed Hemt A.or "al | evi at i on refers to

or e 5P Dt S S8 BrlarSphenPhe i ionfiehtia 2 Cloyricine-searD
acetﬁ{eenéﬁﬁﬁaﬁﬁe silﬁgélﬂ%gl?%‘ﬂté lll}zﬁétg rﬂla l;é &%}‘? gdc?% Fﬁhﬂ@GS (8)-a-(2-

i on or subj ect | succes

chicropreayhd,7-tikydeotiiERe] 3 maG]Iiyh‘dﬁlecﬁa(nﬁg? ceddte &dla solutlon of naphthalene-
aut oi nmunedi sease i f, after receivi ntgjc a therapeutic

1,5-displipwic geid4n efanolpiqliomed byithe 5%\9%9 H&19%3p@nEypration of the
solv@ﬁ ﬁf&ﬂ@gﬁésﬁluk aﬁ@ts&gféﬁ v&q{h ﬂbﬁﬁ&gﬁ&’ Bissd1V&d in

ubj ect shows observabl e and/ or rreasura e reduction
ethannl ard thiys Aedioxdne onadded f(xlbmwedsb}gamhMI sqedpbﬁﬁmmﬁ tThe solvents

artlcu ar For xXa Or can Ctlon
are Bipopiaiet s RERE i amtafiepq Bog) aciige o BTG BGe Bancor
cel:
S5 iotin C BEHEINEARAD- SIS chitiBiheR 5%, 7 bR 3 0 C pyridine-5(4ED

acetaetraphthsiene- llﬁqdllslldfdnam&etomntﬂdﬁﬂwdea(te emty, begfrepavexbby dissolving Form
increase in |ength of rem SSI on, .and/or _relief

h
B of %ggaweom igrfcctopivdlegy a oF andheollsphng Brrfoxms diah pesgipitates
upowcg(? rf%}Sré %%Pé‘rat‘&?é‘cer reduced nmor bi dity and

nprovenment in quality of life issues.

Re d:ldﬁ%ﬁllmbf ﬁfetHyl’(&—)&SEdS(ZQihltﬁryﬂiﬁl(?D’Eﬁ pliydebtsieass, Zlelpyndme 5(4H)
also be felt by the patient. Treatnent can achieve

acetéf@m@pw&en@ééo §@f0r@& hyslsefe aapydieguensaed by dissdying |Eorm B of the
comi)logrqé 1 eﬂiléﬁ‘l%? ?1%{ (tolf%rctn‘?l ﬁl%rﬁoln%lD bifer BI% 3) tgg:%"ﬂﬁé& 5?%&@%0 about 0°C.

unor 1's ecreased
t hanrads BemMERRGH)-DL&- (@fcﬁfo@é;ﬂﬁhyl)iéw aé%roﬁuaﬁi[s Qrtt:]p'yﬁdme 5(4H)
al so considered treated if the patient experience
acetgteabpbthd]eseééedlsmlfprattqolnseir@tp ngy hermverhirerelpyt subjérsing éﬁmm rA of the

confipbisf B ne? e mid ALAPRLARG FE Sl AL S FREC:

parf%?ﬁtf%ism&ﬁzl(@ﬁe it '(@-th%i‘%ﬁ-n%ﬁflﬁeg 1 ?15?%%&0[%?%]8¥ndlne -5(4H)

i nprovenent sease measur a
acetaeutaphthalpned ;delsldﬁorfawmnhy ae ptepamd;blyyhsso]vmg Bdérm B of the compound

. appr.opriate ski.ll Chronjc" admpistratio
in acmiptlle %& %%CHP%@FQ%%?F %@t PIGeiPHEH lﬁ}( ¥§qurﬁhfg usion tpon placing a
e so as to
vial 9 e R IROnE RRPPRPC AR IPBIRRAR. 70 0Y for
an Mxm?m%CS)ﬂB(Z—ohﬂonfphbnyIE6 7- dhhydmt‘hlctrto@ﬁﬂ—(l]pyndme 5(4H) acetate can

adnm nj stration LS treatnent that i s not consecutivel
be pacnsEcdafQuiesamplen P¥ Fieupetngs dessibed m‘Hér Patgnichjeq4.847,305, Yhich is

1nco?;2c%r§treﬁ hetbiEby REPen& bPb ﬁie%&ﬁ@%ht des@hedSetin &f Gl I%ﬁamples.

ers to a substande t at In Its or prevents t
f u leonomﬁlgmhmglea mdll durticea ubessrattabe mventianwah, lstdvsr, limiting it
termijs intended to include radioactive isotop 3
therft@ gﬁll mpltmg:pomtg(argl,gavqnén)deg@ﬁ%mlggdgIge@ta}n@ aéeg@lmagxe by placing
and toxins such as enzymatically active toxins of
bacterial, fungal, plant or animal origin, or
fragnents thereof. A "chenotherapeutic agent” is a
chem cal conmpound useful in the treatnment of cancer.
Exan'pl es of chermt her apeutl c agent s | ncI ude al kyl ati ng

o o s o " o, o o N\ ST~ 7 N
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contact with antigen, including self-antigen. Mrgina

zone B cells have |ow activation thresholds, are
w@asositewbar |y reactive to sel f-antigens (Viau BPCT/E52005/013279

2005, din. Imunol., 114: 17-26), and reactive to

bl oodbor ne anti gens. Autoreac?tve B cells are

sequestered in the narginal zone to prevent

hi g it ’ T '
the ?: 6111'[51% (1_3“ % g%%s é’ag@ﬂa&i g%%& }éthdXI‘ dlﬁr ac?lghggkg’Da %%l&%e%%e%é Pgrformed
usingS SlﬁhiabiteXRﬂD wmlﬂmtuba@bﬁa@ﬂﬁﬂl@mfabﬁ empérapdof 40 fnox,

l'ipids (e.g., mssing the transmenbrane donmain or the
divargenss padbeatiaang plits s¢fat éy,ttb?);cegglmtrtg did aetiah Q)15 n@n, and a theta two theta

contug#oblﬁ caalmgaél f un{f%o%ré.’} S&P 4B ?M%%ﬁ:r%? gc?\ﬁder (dg‘q?@gome?er using CuKo

radlﬁt%rﬁ rlﬁlﬁﬁtéd‘%})@&]:%% adqQir69bh B MARRAR FH0YYer RhnsYorih thfrared
al pha subuni when used herein enconpass "native

(FTdRg lmt:uepht(btpi’mattr palippasiivitil es Eveh@io méd/far IR spwiceginddhe samples
activity of. a na t'vegﬁ%@ﬁfEEe al pha 4. In one

Werg RS RAT X R PR Etivity of an al pha4
pol ypepti de pronotes the adhesion and retention of B

| ynphocytes in an organ or an area of a |ynphoid
ti ssue, e.g., through asdizepanation i th a beta subunit

Mo D G CuiotanEi B Fhbri bR RO el

an A gaahen bizﬁgplﬁagtgl Hﬁiro%é?@@lfa&@ (®BiGh e84 be plféFﬁﬂéﬁ according to the
germ nal centers idtissues, thus imting

meth@dsrc&:gq*gt@dugﬂ %tcﬂ‘?é@% 6{4@8 20 ﬁl;qﬁgmm ¢f winich ﬁ@tmwporated herein
h
oy ARy PLBUE R RS 95, 0ERE LA BuBEMBBHL (8. compoun

was@xﬁbﬁéd pathydhenyl cigerdaed the&%hftmrwmﬁﬂeﬂ@veﬁurgsoaahdﬁe solvent was
sequence al pha4 pol ypeptides can be isolated from

remayd ynslepredugiel pressyri@urdoad 35‘/" tteconbi nant and/ or
t The term "native sequence al pha4
leC&Xp&H%'S%&gﬁgﬁﬁ%'udes natural |l y-occurring truncated
fornB natural |l y-occurring variant forns (e.g.

aIternativer spliced for Wgturally occurrlng
i soforns, and naturally- ogiﬁF?P d allelic variants of

t hep%ﬁ@ezgtof ﬂﬁtha/fﬁ-g 3§)a&£tbech%m@ttﬁaag& I, AR thigno[3,2-

pol ype e Seq shown ( Genban ccesdsion
No. 30]@91461)16 5T picesandphtial @rrpfHdesalfanated Mndibkane

cl gvptgrpy nvdtesally qgphntlfgy 61 svvl hshgan

rw | vgapta nw anasvin pgaiyrcrig knpgqtceql ql gspngepc

L LRS00 SRRSO ARt 2 Civriome
5(4¥IpseeAgbSprehathiiel 1 (ITBOGTRYE SPWIQS: dilfanyhi (QﬂﬁkaA fyas added to a

kaf | dkgn kfgs S aghfrsgh tte a ayi f
napihaleReh o isgksmin i Rkl G Oy e aoalﬂ%%raé’ﬁogm bEbERE), followed by

heptéggfggél v?t ’fﬁeggogtflt}ét}ﬁf\gas;@lg%g% gﬁ]q&%h da[ gtﬁ'rg %:l%ﬁ glrlftéldlgrlto a c]]pan vial
and 4t tséiape@teintleksitopEg A | gesﬂﬂmdddlhﬁtgl Wa{sd@hﬁm@dﬁr[ a 1,4-dioxane-
sdsavllrtr pw vdasls 481 h esvnrtkf dcven

etha@pbft ]r)crE%c?urRék@m@yﬂ;}]ewpx}lﬁ W erpR(a %]9, gl;gillm, perforated and
allow%éi %éx?‘ Pgat g%i glpl Hﬂg@ﬁr e nﬁ p r%t %ﬁ&&%g‘l 85.35°C,

fllte?élpasrﬁlddr%\dsto ﬁﬁbﬂf . BpiE deEé’ hﬁé’ s &Rd, fﬁtﬂ '1‘65“@ IWhich was analyzed by
nagddayett |hvklpvgly fikileleek gi ncevtdns gvvgl dcsig

FTIR20dRRIANI sri di sflldvss | sraeedlsi tvhatcenee
emdnl khsrv tvai pl kyev 781 kltvhgfvnp tsfvygsnde
nepetcnvek mml tf hvi nt gnsmapnvsv ei nvpnsfsp 841
qtdkl fnild vqtttgechf enydmugaple 20dksangt!k givrflsktd
krllyci kad 901 phcl nflcnf gkmesgkeas vhi gl egrps
Il endetsal kfeiratgfp epnprvieln 961 kdenvahvl |
egl hhgrpkr yftiviisss Illglivlll isyvmkagf fkrqyksilq
1021 eenrrdswsy insksndd [SEQ I D NO 1] (Residues
1-39 are amino acids of the signal sequence. Residues
40 to 1048 are antno aC|ds of the product a4

o Y I T -,
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enconpass "native sequence al phaL pol ypepti des” that

have a biological activity of the native sequence
w@bk@hat3ofDl 1a). In one enbodi nent, the biol oRCT/EE2005/013279

activity of an al phaL pol ypeptide is to pronote the

adhesi on and retention of B rﬁnphocytes in an organ or

an area of a lynphoid tissue, e.g. through

7 Ok B A Ml P  CUMBbbED BB 2

matri @]ﬁhdiriegi(ﬂlﬁ) adttat nhsaBiledN] 5 miMonhieeddrmd gi nal
zone spleen cell or a germnal center cell. Another

bi ol ogi cal activity of alphaLbeta2 (CD 1a/CD 18)

{ e B (8 e Re E R ol TS el ao IRl D acetate of

prepir@i 0l CR01BSH (s hdRY th a5 ﬁthhl@né i md&&%m@&&&%@%&% # ethanol
access of thése B | ynphocy phaLbet a2 (LFA- |

(1.04PBgi & 1Qmbof pibarel, tDBmIQ)L Q%&Mlﬂl()nal @mml (3.00mN2 Was addﬁz!i and mixture

sonica ug'lbggorgp fgl c@ijsgg.t ]]tolave ;. e cf ele4 ?&E}Qangrﬁﬁ h}@g w&ls agded and the

sohﬁﬁm%qme@@ mss&fg{ﬁ%ap@ Rel AgoR hn&aihatdn@&mmpial théj%pI@dJas left to.
fromnature. Such native sequence al phaL pol ypeptid

evapemtepmcpeaabdt Adet fcwmed athicheway seeded wish Food u’eeﬂEtgmple 1 followed

by t:El g(gﬁlelg %g%staﬁtgﬁ ( y’gée? {enévigﬁreln\ﬁ%ln ] -ggl] Gt Jl(?"r(inl]mtﬁ ?ttcio\r/nepletely

d1ss6ﬁIeHr 3l4-piRess [gniNPwhd seatBfoked 'B"f seeds of Form A of Example 1 and the
naturaily-occurring variant forns (e.g., alternatively

mixgyk lefetd er@pmye umavw@l Wnt@csolndsr am@eﬂ Swfredrmed haptdne (3.0mL) was

t aII occ arla ts of
o) ey 85 Hilesddmdufio SahRfing aﬁF’é’HSLEB’&Fyﬁgﬁﬁoags 0.0923g)
ré@ﬁlwﬁ&pﬁ dc8toRB QVBORE Qt\MS(°§WI%§ SelyfisIfed f th
T Aot (NBARK A Sas ORIty Apaaes oS ved so more of the
sohdskd/sm dddadh amdthle sgifk fufré wap alasyaal zrlMS#ﬁI@ﬁCst&xp ;slrur@gwittf i filtered
g Vi vga 61 egnstgsl yqcgsgt ghc | pvtlrgsny .
thrqug 9%9%1&%&1% iHgfsnto dempyiak eenped apdgiacerdyp ayater bath at 54°C,

o OB OSEORSEE USSR B L

wad réhrideRatd, thdnilteged thyoughelo. 2ueyvfineehed aulidd adrkil the vial were dried
it geatds ni daakdii ry ||g|gkhf %tkesqetlh 301

undgrf zitRperstefafiod thttitlekdomadiund ah gk R13§ @y wdithswas atlatyzedhgFIIR and
<R gi sadl sr 361 ghawgavga kdwaggf! dl kadl qddtfi

8§epltpevr agyl gytvtw | psrgktsl| 421 asgapryghm

grvl | fgepq ggghwsqvqgt i hgtqgi gsyf ggel cgvdvd qdgetel |1

481 gapl fygeqr ggrvfiyqgrr qlgfeevsel ggdpgypl gr

fgeaitaltd ingdgl vdva 541:E§pr ga vyi fngrhgg

vanoag oZuRi RS- Rt LB e natedg

ti cf qbjpshidineStamnAdeais agh tﬁglatetﬂsxamlfbhﬁté raaétéﬁaﬂe-

grhelrrnia vttsnmsctdf sfhfpvcvgd 721 |ispinvsln

f sl wdsegatp r dqr aqgkdi ppi | rpsl hs et wei pf ekn cgedkkcean

781 lrvsfspars ralrltafas |svel sl snl eedaywql d

| hf ppgl sfr kvem kphsq 841 ipvsceel pe esrllsrals

CNVIEsER 1B tsﬁnﬁt}@v@i)qmt& (atdhvdiwgh)mhh@aydtme%{é 2- Cprndme -5(4H)

nnedsdl | ed nsattiip pi ni i qdg edstlyvsft pkgp
aceuawhihqbgegaildnsh]dmtqgﬁ/y@ataw Gupyples? @gidist ghwgs/slumed in

B S T M T N —

2 waORHed d¥yY eaehm gblyﬁd ﬁgélgﬂatlad' kuef dofdilon! ARk Eﬁ%a@){(gem%cooled to
vpngi paeds 1141 eql asgqeag dpgcl kpl he kdsesgggkd [ SEQ

roomEemperatirg tobaffor@éicaleidoenpoandmm pb 22T, whidhl8)s aralyzed by FTIR and
"bet a2 pol ypeptide" or "beta2 protein" when used
rein enconpass "native sequence beta2 pol ypeptides”
that have a bi ol ogi cal activity of a native sequence
beta2. A "native sequence" beta2 pol ypeptide conprises
a pol ypeptide having the sane am no aci d sequence as a
correspondi ng beta2 pol ypepti de derived from nature.
Such natlve ~sequence beta2 polypeptldes can be

Y LT

o o,
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61 rgldtslgav gsdtgrsvlt vrnasl saag trvcvgscgg
rtfghtvqll vyafpdgltv 121 spaal vpgdp evact ahkvt
w@rapnedosd s | | vgggel eg aqal gpevge eeeepggded 1BAT/US2005/013279

vifrvterw | pplgtpvpp alycqgatnrl pglelshrga ipvl hsptsp
eppdtt spes 241 pdttspespd ttsfPespdtt sqgeppdttsq

eppdtt sqgep pdttspeppd ktspepapgq 301 gsthtprspg
strtrrpei s gagptqgevi ptgsskpagd gl paal wss avilgllllal
361 ptyhl wkrcr hlaeddthpp aslrl | pgvs awagl rgtgq vgi sps
(SEQI D NO 7 ) (Signal sggamapret at residues 1 to 18;
Extracel lul ar domain at residues 19 to 341;

1 anhiemb shencderio Sy Codlweleraieflasiotimal32-
t 406 Al pha4
o aﬂmedfg%ﬁ Boctin eI P R fronf@hafe A PO

antagoni st" as used herein is used in the broadest

sense, and includes any nolecule that partially or
ful qubB@é thwlﬁ)dSbg!r edhleropheniybyd, ddilrethishal®,2-Clpyridine-5(4H)

el SR ST 0 B Sk PR R e

(. e i daibnl fhiagounato? BxhmpRHwhaé ddeddnbe the%ﬂ\ﬂrry completely
per or s any one or a conmbination of the follown

dlss@v@m Soliga prepiptinsd Som it seclebeleden ez miordiogd the tifle

ans or s .and/ or, ot s the
confpongd mpy %%éc’gf? % @ by Wﬁﬁé?@[ﬁd (2)
partially or fully blocks inhibits, or neutralizes

native sequence al phad4 integrin S|gnaI|ng I n one
enbodi nent, the al pha4 |ntE§ﬁﬂuﬂeéhtagon|st inhibits B

SeLLrF;‘drﬁe?m I Ot A R O
i nhi bifpSriBine S dpadeess ﬁ&p}ﬂmeﬂeei ?Ql‘idu%nbt@ hlirakast the

mar gi nal zone of the spl'een or germ nal center of
Iynph0|d tlssue Usef ul antagoni sts of al phad4 integrin

of T wREBR - Serte orPalain 6 F RS iafgine-scam

ace@f&laghﬁlap:ﬁ&ﬁ §Hi§uﬁfbﬁa$e 1 ASR QKL Y E‘}(QmBl%el @R g)" \%Qs placed in a 75%
enbodi ment, the alphad4 integrin antagonist iIs

relaawq:)hmttbﬁyaiham\fbjﬁ&t@°@ fioratgonvetks td aiiford)(l?Oﬂ[ﬂ7g of tlieawha compound,
describ in WO 99/06432. According to anot her

m.po2ef°Ep 3&*@Wﬁﬁﬂmbgﬁ@byfﬂ@R&P%ﬁ%Qﬂ?ntegrln ant agoni st
is an al phadbeta7 (LPAM 1) antagonist, for exanple,
t he humani zed MAb MLN- 02/ LDP-02, described in U S.
Application No. 08/700, 737Exumple&s pyrogl utam c acid
derivatives_and rel at ed coHﬁgunds described in U.S

Pat erfforndy obmadyl(a565)- A g shivrorheny)-Sredibydiothisnais.2- t he
| ph '
o) bha B P A RA Bttt S¥Bultonare o s

1 (Hjazi et aI , 2004, J. CHn. Pharnacol, 44

1368-1378% or _the_ant agoni sts described in
Patm et methad) €3 0-(@rehigrophggub-tet- dﬁnydrotlze@fz[3¥u@1pymdlne -5(4H)

acetP %g{agﬁ‘&g € e-"iﬁzglsglﬁ ate I#Pftg%t(: L(J)I} ﬁgg’mﬁl% Qt@ ng@g (Elgso?ve% n

acetoHivtRI (1. Onﬂg(wlﬂﬂé,dﬂﬂcah@n amag bslutieRadfingsl thibhigh a 0.2um nylon filter
ant agoni st binds a ligand of the al pha4 integrin, for

intoeelegm wal weich waa plthsed Waarger vl cmmlpoprpgﬁn@tate (2.0mL). The
largﬁnlnﬁp\gg f’agﬁe@ £ C@éx&ﬁﬁﬂl&%ﬂ% e\ggs ?{d%ﬁ%%l’g" bfg%stl%tip afford the title

conﬁdoﬁhldl irafhe Gorsd f Y ars@fHent dolitl Mhicl WaParl ?;EZE& b§TPTIR | aa 8l XRPD.
of B lynmphocytes in mammals. Miltiple different
ant agoni sts of al phadbetal (VLA-4) and/or al phadbeta7
(LPAM 1) can be used together, sinultaneously or
sequentially, to pronote the circulation of B
| ynphocytes in manmmal s. The al pha4 integrin antagoni st
can be an anti body, a small nolecule, or an
i mmunoadhesi n. 3. Anti body Antagonists of Al pha4
Integrin In one enbodi nent, the alpha4 integrin
antagonist |s an antlbody The tern1 antlbody |s
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al phadbeta7 via both Domain 1 (residues 23-1 12

according to UniProt) and Domain 2 (residues 113-23 1
waewsnaiony to Uni Prot); MADCAMHI residues 40, BAT/UER05/013279

and 44 were required for full binding, and renoval of

resi dues 143-150 abolished biHdi ng. MAACAM | poorly

blnds to a4bl , and renoval of residues 143-150 al so

e apetHB LR BEH M7 dr4 T AR Ih: Bt Db e 15228 he entir
conl%'n&dofk%%mot\% k]aﬁbg?wréln r?gt}gfe?en'cé) Rethly a5 (Js) oc-(2-

pr ef erence I's pri 'y a receptor

chlofepiidnlyl)- @T}dllﬂldmméheﬂSEQZC]mjrmnmﬂnﬂ) ycadate @ne itk (pharfnmceutwally
. (Newhamet al., 1997, supra). 5..Small .
scoghihide Gt TN BEFBHIPUES 1 OpOSigsS AP EBgR o lig'<ah ametties. In
art?éq?zﬁ g?ﬂﬁve b3 f@lﬁtﬁﬂ%‘lnl’llﬂft %@d'télgt éﬁ%&%@ﬁ&ﬁ shd {h¥is @voﬁﬁﬂbé useful in

nol ecu Exanpl es of mol ecUl €s that are al pha4

redmmgghemscaﬂbag OVeIBs, $uc1*nas| mlylecatch@lstefwo;tm sisake, amd Usctlgrideath.
es Pat ..6,239,108, 6, 69 047, 6,482,84
o s ¢ ?@@%@9 %BH@H@@ HEEe ﬁ\ Y adipfierd L0 Pjgnts which include,

but 8 ot B tedRE, M BAls188H s, f@&’thdaﬁl'{)bw inte8d ISkAL 850 be apparent to those
Provi si onal Patent Application 60/ 472,072, filed

skillglyin P arP(h@B2 coxopeing a@gomiglhgdg éheelriltg@imqmqp betcp@dmmlstered with other
T

therde®ar i bed nore conpl etely bel ow. According to another
enbodi nent, the antagonist is any one of the snal

mol Ehegomepouads efcifie invenitpmegmhemgpased gwhalfm%q%%@l ¥¥foh
con'véhtf tﬂ 1 %ﬁ% %éu@ﬁ%l%}%ceﬁ]leggﬁg'g&g\%vgc owi, tg? E}Tﬁﬁlaﬁﬁ%g@ formulating
a pHa@ﬂnh@mmg cohpokiciah v&tt&cr}rmrii;ams tdrapounds oAthednvention together with one

or ng?rfe éﬂ%g&q@;ﬁcéeﬁ rgég(%lpgpré %Q]E\%%g?nﬁﬁlge%%s grrveﬁlclgs%otr oral

| \ .
adnﬁhiér at?lwhﬁﬁgmsi or g{]l.lgltﬁ éfgﬂﬁ %%(ﬁlgég?lu%d%%%gﬁrg rt%ﬂé"ﬂ @8mBistration, rectal
adniiydtretbar, oo aergsad inhal dtewmi adgitikieativnret theflikear bon at ons

> pd§ lrdcqo%gq%rélo%; f{r?ﬂrgl&ﬁbng?lsl X 10%ple b ggl&ﬂrg?]sve{c}g%cg&g,l ;Bﬂ% powders
andYrafiiesLah kud soﬁﬂ%ﬁﬁfosﬂﬂ%ﬁ{nﬂﬁg RS9 @Qﬁ%oﬁfﬁﬁ@ @dfhixed with at least one

saturated hydrocarbon chain, however al so includes
1nelm dga¢ni satheas slwdr,@abubn nalbanett@,rsucﬁwaqb pislagtigeth "Blsese compositions may

Kk | k
asq o GREOR By otoge TSN+ by oo ggenes such
magrefubétydrate SR dndlthé liké.ert -butyl, n-pentyl, 2-
met hyl butyl, 2, 2-di nethyl propyl, n-hexyl,
2- e q@@moyntlongfoz A EHyis RO mclﬁdmtpquacelgmw@p@gppptable
emlﬁefH‘%gH%:uES%%h?ngﬁgn Qgﬁubé Fr?dlel-gchl% é:to aﬂﬁ%% ng%"%frlrlsugﬁ%xbmmonly used
in thy MOMICOUAS siathr us@ tquidtparathangesitidsyinelPtiany, edch' €imdBitions may

al kyl"™ groups are nethyl, ethyl, 1-propyl, .iso I ,
315010%19%19 @g varge Sugh sy |Wettvr€eaqdépﬁﬁ>en %ﬁgﬁm@ afl@awa tR%}ﬁg flgvoring,

I
perl SRR P AR ot oD e ol O S et ora
adnaihisyrhtigr dspinchiels chpsildshd ahhmb@lahia;dnab soclpss gefatin, ap@aining said
substltutedt% one, t@g, é I ee gr four halo en,
actlfvs% FPTReRERBE AL Wlﬁgv&r yIdiRE ohEHReN YoPXg
bﬁ{ehé}’ﬂng a@éor@?ng@b"%ﬁ’é%ﬁveﬁfd?ﬁi%@ff;ﬁ)@nt@bﬁ@ b @rkvhistATol Snclude sterile

kyI and di al kyl , protected am no,
aquanlsﬂ,l bgucotstoETin®En dn@m@nnctsgtu@dn(;];u@inamyd mdye,mulsmns Examples of

unsubstituted and. substituted C te
orgHHiE AL PTG WA S BN PEP RO T eyl vogetable
oﬂstru@ﬁ 8¢ BI‘?\Q: SPRAROMIectabNSoREtit itbRGuansh shiaSdédia!t Bhkse composmons
car boal koxy, unsubstituted and substituted acyl,
car banoyl , carbanoyl oxy, cyano, nethyl sul fonyl am no,
unsubstituted and substituted benzyl oxy, unsubstituted

and substituted C -C6 carbocyclyl or Cl-C4 al koxy
groups. The substltuted aIkyI groups may be

L Y 1 o o o N o I o
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carbon atons. Preferred aryl groups include phenyl,
napht hyl , bi phenyl, phenant hrenyl, naphthacenyl, and
w0 b@s1103089 (see e.g. Lang's Handbook of Chem stPgT/{Emas)13279
J. A, ed), 1985, 13th ed. Table 7-2). The term
"aroyl " means an aryl group bbnded to a car bonyl, such
as benzoyl, etc. The term’ substltuted phenyl or

can gf%%?ﬁl t utCE %Esysalcm%?ﬁ"% émg[ %ngg\ggtlflxgg @P%}(IP% 8nd dispersing
agepseferably 1-2, 1-3 or 1-4 substltuents chosen from

hal ogen (F, 4, Br, 1), hydrox protected hydroxy,
cy direparafiqns @ccarilivg]to e @V@ﬁml Or opicabadinipistiption pkastgsol inhalation

adn%ﬁs@é‘cﬁc{néﬁkl%ﬁ%?ég%yﬁ{g l%? éé@ ’en(? ﬁ g ‘Z%l 9%?&%‘2 {21{ tgg X¥vention in a

arbo
phafrAgd20nyaNgtdoydptably detaxly lmélhysl watpf, @q@ecdue dicolelr gk ol bit ¥blution or oil-
am nonet hyl , protected am nomethyl, trifluoronethyl,

watgy %W%@Pf@ﬁﬁ%ﬂk%o aryl sul f onyl ani no,
het I .. . o
ot h%%ﬁagér&gdd% g@%ﬂggﬁgXb ﬁ‘([je 19%31nt1t3)ﬁtf81r 1%8%1? %&é&l&ﬁaﬁg% 8%1%% suppositories
prepmdzd]w lmmg fudtdble qyriverpe. . Ncdche batte i t¢red @ik sglpearidesnor saturated
ter gﬁgagltuted with a simlar group as t hose
fattyacids d Exanpl es of the term "substituted
ph QF M&sueﬂ NGk '6'91% owttls df %hé‘l‘ﬂ(/eﬂdoﬂ‘ Jaﬁ FuriRer Be 'iﬁ?d?)?por%d into slow
di (hal o) phenyl group such as 2-chl or ophenyl,
relegselnrdangpiad dyliveryt systéos sywhen pblynier Gaatiiicds) bpcrsphlemalnd microspheres.

g’ EJHT %f’g%h&%g |I%P eél}lvgrcgmgl'@ﬁ SO P%’?%’ﬁlﬁ)gﬁ Jay be varied so that a

smt@olé d64ae neHhesy | Thé’:dos@Fé erﬁm{lstérww £pAEBNbr patient is variable
fluorop hen%@'and t he a nono- or
A

dep@nctupg,@p@(tygz plvaigipn sgp@g[pelgup@mg@g cyterigy dhcosepenefradministration, the

y.dr 0x [ 9% :
i EENRT g i PO S spe il e oty of the acive
conipohémpzhﬁlf’thé p@iedit’p rédtp@hse&tﬁer%to Okn 8ffedtive @DE@B)&&nouﬂt of the active
cyanophenyl group, for exanple, 4-cyanophenyl; a nono-

component Cpp il rqup@wbypﬁ@qmnegl&y@be sliripiap aftgr m%ﬂep’cﬁ@ﬁ}qf all criteria
I
and%ai‘lﬁsx;l{@e%{] dg’%?ﬁthéenn?} pggér{ﬂ?qé Hp%p%g z %g%a'}lils‘aoan hzl of the instant

invdnitior is @dniniverat atch daak kothy rpkperof Iabguttdh(i»l tofabbuemmgﬁkg body weight.
3, 4- di met hoxyphenyl, 3-net hoxy-4-benzyl oxyphenyl
3- met hoxy-4- (1 -chl oronet hyl ) benzyl oxyphenyl ,
3- et hoxyphenyl , 4-(isorropoxy)phenyl,
4- (t - but oxy) phenyl , 3-et hoxy-4-nmet hoxyphenyl and the
like;3- or 4- trifluoronethyl phenyl; a nono- or
di car boxyphenyl or (protected carboxy)phenyl group
such 4- carboxyphenyl, ; a nono- or
di (hydroxynet hyl ) phenyl or (protected
hydr oxynet hyl ) phenyl such as 3- (protected
hydr oxynet hyl ) phenyl or 3, 4-di (hydroxynet hyl ) phenyl; a
nono- or di (am nonet hyl ) phenyl or (protected
am nonet hyl ) phenyl such as 2-(am nonet hyl ) phenyl or
2,4-(protected am nonet hyl ) phenyl; or a nono- or
di (N- (et hyl sul fonyl am no) ) phenyl such as
3- (N-net hyl sul f onyl am no) ) phenyl. Al so, the term
"substituted phenyl" represents disubstituted phenyl
groups where the substituents are different, for
exanpl e, 3-nethyl - 4- hydr oxyphenyl ,
3-chl or o- 4- hydr oxyphenyl, 2-nmet hoxy-4-bronophenyl,
4- et hyl - 2- hydroxyphenyl, 3-hydroxy-4-nitrophenyl,
2- hydr oxy-4-chl orophenyl, and the |ike, as well as
trisubstituted phenyl groups where the substituents
are different, for exanple
3- met hoxy- 4- benzyl oxy- 6- met hyl sul f onyl am no,
3- net hoxy- 4- benzyl oxy- 6- phenyl sul fonyl am no, and
tetrasubstituted phenyl groups where the substituents
are different such as
3- nethoxy 4 benzyloxy 5 nethyl 6 phenyl sulfonylanino.

-~ .
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sul fur or oxygen atons. Typically, a 5-nenbered ring
has 0 to 2 double bonds and 6- or 7-nenbered ring has
w@2408/18080ubl e bonds and the nitrogen or sul f uPCT/US2005/013279
het eroatons may optionally be oxidized, and any
ni trogen heteroatom may opti okal |y be quaterni zed.
Exanples i ncl ude norpholinyl, pyrrolidinyl, oxiranyl,
oxet an tetrahydrofuranyl 2, 3-di hydr of uranyl ,
‘Vhfﬁ-'g %ﬁ%ﬁ tetrahydropyranyl, thiiranyl, thietanyl,
tetrahydrothletanyl aziridinyl, azetidinyl,
I-net yrro plper|d|nyl and

thyé(l f(émhbéeplmnﬂpm 7 mmd@fthelpn@[é Zg€inypidine-5(4H) acetate
naphﬁ“@ BRI B P SR e S st oot

defi ned above coval ently bonded to an al kyl or al kenyl
group as defined above. Unl ess otherw se specifi ed,

"hek. ePQi&myfphitaF@neAa]fanhﬁﬁ)t@é@ﬂ-@8chiomphet}51) -pfA-&hydrothieno[3,2-

oSy S hiheRer Lo BPh il e PR e R © éim 1.

havi ng t he nunber of atons deS|gnated where at | east
one ring is a 5-, 6- or 7-nmenbered ring containing
f r cin Belgmorphickiernhat e masibyd (ve)-(Se-oe (- ddon‘OIpbm}ﬂhéﬂgiibmothieno[?,,z-

Clrgigtn e B el ot isrBgb s BEE R gacprane s claim 2
Elgem Rlrhy powdR I d@ract A patees with alfeak deddont 11 ¢meg1rees &ML theta.

|cycI|c groups where any of the above heteroaryl
rlngs are fused to a benzene ring. Heteroaryls in

or cf oo BRER iy RfARg Ry SR ORR BT gt pthienols 2

C]ptyﬂﬁlneg(m})ﬁeﬂte ﬁé‘t’hﬁ{aﬁ@fe ﬁ%&hlﬁ)ﬂét@q 40510Hﬁ§al&§6ﬂd§ﬂgtt%®a1m 2

roups denoted by the term "heteroaryl hi enyl
hanlwayll X-rinpatudes|dififracipyn pattsiny withpealesziabout 110589t1m7azm;l $3.0 degrees
twoq§ onI i soxazolyl, triazolyl, thiadiazolyl,
alazolyl tetrazolyl, thiatriazolyl, oxatriazolyl,
pyridyl, pyrlnidyl, pyrazi nyl, pyridazinyl, thiazinyl,
oxazinyl, triazinyl, thiadiazinyl, oxadiazinyl,
di thi Eszlymytphiczﬂ?méi of ymethsd(c@t(ﬁi)ﬁz(%ghloropbmyé)w iydihydrothieno[3,2-

t hi,at
CroyRR et RS ey fiondts T RS kM doporingp claim 2
havIr@dn@ﬂk%laetﬁnﬁhﬁﬂfﬁeﬂﬁs%t%buﬂﬂ%ﬂﬂnY476O a848elok523990, and 3490

Eenzo fuséd derivatives, for exanple benzoxazol yl
¢mpenzof uryl, benzothlazolyl benzot hi adi azol yl ,
benzotriazolyl, benzoinidazolyl,and i ndol yl .
Het erocyclic 5-nenbered ring systens containing a

sul 4. UuPol 9o bR A a1 008 Sh-@- (2hdtR6ro ?hérfy@g@m -l RRSthieno[3,2-

are also suitable for use in't I nstant i nventi on.

C]PEmémerSé@{bacemhap@ﬂ@ﬂ@mr leifdgsmbcg@@e il Hedigyenctascerdilg)tp claim 2

icular and thiazol -2-yl N-oxide,
ha"{"t%‘gl&?’;t&l?%&’%mof%b%‘ﬁ{s Iar |, 3, 4- t hi adi azol -5-yl and
1, 2,4- thiadiazol-5-yl, oxazolyl, preferably
oxazol 2-yl, and oxadlazolyl such as

, 3. @dmdmmFGrﬁ} 29LI of nmtkﬂylﬁ:l-)KS)I-oc (d’.xddomphény@—@ﬂ =dilfydrothieno[3,2-

further erre e menbered ri
Clpgg}&elgéziw R Faph logéiﬁuﬁn@ﬁ% 14ﬁ‘?:1Pﬁ%H§‘ qcmrégagépyragm
I
havﬁfgngnzx ;i‘%l} %oz\iédg_r q_?fﬁ%tl&] %z{ttep% %L}bgt;ag*dl 5y asﬂfe%fc%ﬁlﬂ BPlgure 1A.
,2,4-triazol-5-yl, and tetrazolyl, preferably

néz gﬁélgégﬁhgeé(q%@ Bt dsys @agﬁ@rogﬁ%%' &3 MMydrothieno[3,2-
Clp ﬁ&ﬁl@ I'S'(mpficegaié’ﬁa E}gllé?l%nl% ks ?ﬁg t& ¢:4¥diox Iférakg(?rﬁlqg to claim 2

tabl'e 'specifi exanp €s 0 e above heteroc
havmgrayl ISRt spasirian sulgtantinle redepidted)insigtier®s cont ai ni ng
one to three nitrogen atons and optionally a sul fur or
oxygen atom Such exanpl esi ncl ude pyridyl, such as
pyrid-2-yl, pyrid-3-yl, and pyrid-4-yl; pyrimdyl,
preferably pyr|n1d 2 yI and pyrimd-4-yl; triazinyl,
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al koxy, |ower al kyl am no, |ower al kanoyl am no, | ower

al kyl sul finyl, Iower sulfonyl, |ower alkylsulfonyl,
wo owsnomskanoyl , aryl, aroyl, heterocyclyl car bPeyUS2005/013279

hal ogen and | ower al kyl phosphonyl; or two OORL to RS

together forma carbocycle orlheterocyclic ring; Yis

H, al koxy, al koxyal koxy, aryl oxy, al kyl am noal koxy,

di al kyl am noal koxy, al kyl am no, aryl am no,

het erocycl yl or heteroaryl al kyl, where each of the

f orgopey iOBos BSifirhdth RsudsbidpHé ih rbth -

C(OOR "C(ONRaRb, C(OR, ﬁgT)OQCSJe gy dgr eﬁ) 6R)ﬂd §d fenol3,2
Clpgiidinerid#X) aaetate ;laphtbalmedl 6gﬂewlf@natalhwtate arckrsing toanigdm 1

het erocyclyl, heteroaryl, substituted with 0-4

substituents selected fromthe group consisting of

hal HE?B]yﬂB&Eﬁ@’Ebrm@bﬁﬂeth‘}ﬁﬁ-?l@S()Y& (ZJ&hI(ﬁ@pheﬁyl%OZ dihydrothieno[3,2-

het erocyl yl, heteroaryl, ary aroyl, aryl oxy,
Clparidinkyd(4Hpatdty haplgthalareyl éadywéﬁobamyﬂydrate according to claim 9 having an

X R A BRYPT itsne FoiadgE o Sy 12 hiBles oropte

al kynyl, | ower aIkyIth|o Iomer al koxy, | ower
alkylanino, | ower al kyl sul finyl, |ower sulfonyl, |ower

al k. skalymosphic FaweB of imcaindiH)-(S)-oxn@rchddrophgrybspArakhyidrothieno[3,2-

AR U ke G
d@x&&lhh%{}ppx@ks & ébxshe 6609663 @bl 11%0345%1&@5609 om™

heteroaryloxy ower al kyl', heteroarylanino | ower
al kyl, hal o | ower al kyl, and al koxy | ower al kyl;

whey.ei sal | vl t oa l, aryl, L, .
R S A a5 SR el S varoticncrs 2
C] ﬁéﬂn@)ﬁ’(@i &ﬁfzﬁ’@ﬂéﬁhtﬂaﬁe&m S-QEE%hﬂoMa@ wh&Hatd 466N foltlaim 9 having a
al ogen, droxyl, am no, carboxyl, "nitro, cyano,
IndahgpbumnﬂdEMk@MVCland wherein Ra and Rb together with
the nitrogen to which they are attached may form a
het erocycl yl or heteroaryl group substltuted with 0-5

su [ r
ahers ORRRAIE ey o WA L P el P S PR ey grothienols. 2
C]pgndmeéﬂﬁ};aa&fat@ﬁ@hﬂﬂ%eneq 5))dlsnifoﬂatb hydnate)@?:caﬂdﬁhg@oaﬂz&m 9 having an
each |nde endent | hal ogen rdr ox am no,
X-1enPRyEday|di %F??%Pat{eya@ Py pegeptiaria Beue B
unsubst i t ut ed al kyl, aryl, heterocylyl, heteroaryl,
aryl, aroyl, aryloxy, arkylenedioxy, Iomer al kyl
carblorBdlanombic FameB ofiietny+)€8)-be@ydbdoropleenyBr6/V-dihydrothieno[3,2-
carbonyl am al kyl  carbonyl am no, | ower al koxy
Cloygdingr Mﬁ}ﬁ%@w P@%@l}alﬁ%g ulfgness BWAiA 3APidEns to claim 9 having an
r koxycar bonyl, | ower
Igl %{:”&Pﬂrﬂ Qu&@e[nlﬁlgﬂy Bs"‘Hélﬂ rPFY%P A koxy y

I ower al kenyl, ynyI | ower alkylthlo
| oner al koxy, Iomer alkylan1no Iomer al kyl sul finyl,

0w it loer s lailiony sl Sl
C]pg%iglg}leg?ﬂf{ony at?ﬁﬁxlghaéﬂ ﬁy b f(fbﬁé’th atd [nl@haggﬂate accordmg to claim

1. heteroarylthio | ower aIkyI heteroaryloxy Iomer aIkyI
het er oaryl am no | ower aIkyI, hal o | ower al kyl, al koxy
Iomer aIkyI and wherein X1 and X2 or X3 may be bonded

rd C o
or I8 TSI Goh et OO SIAGH S8R0 @ RE Bitioky D d NUhrothienol3.>-
C]PﬁamewHWta*@naW}ﬂlmem4dmdlfpeartel ecubpiitydydgeruccording to claim

hal oge hydr ox m no, carbox njtraq,
15 Ry ot trwwd%ﬁ%@@gm pAtEsEn &F%ﬁ peals ey ¢ $.5) 7£eg§¢ﬁ§/rwo-theta
aryl al kyl, heterocylyl, heteroaryl, aryl, aroyl,
aryl oxy, alkylenedioxy, | ower aIkyI carbonylanino,
| ower al kenyl carbonyl am no, aryl carbonyl am no,
aryl al kyl carbonyl am no, | ower al koxy car bonyl am no,
| ower al kyl ami no car bonyl am no, aryl am no
car bonyl am no, | ower al koxycarbonyl, |ower alkyl,
| ower al kenyl, |ower alkynyl, |ower alkylthio, |ower
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whi ch the conmpound is handl ed during processing into a

phar maceuti cal product. Another inportant solid state
w@e@panioyd of a pharnmaceutical conpound is its PEL/ESWNS/013279

di ssolution in aqueous fluid. The rate of dissolution

of an active ingredient in a-phtient's stomach fluid

can have t herapeuti c consequences because it inposes

rr. limt gn the rate at ic oral | . .
ot P EtumaBric Fotg Cor B s dleRbRnsls dstinvdrotienols -

C]p&ﬁﬁm%@(llﬁ) 8deadt€ nhtRaI8e- A5 CRMPRH AL aﬁa)bn@llﬂ%%}ﬁfd‘t@ 8dcotdifg to claim

solubility, bioavailability, behavior on corpacti on,
15 kavang 4ni Xyray powidersdiffrastipn pattan inithrpeaks &t abdheé, Ihissind 7.4 degrees
tdetj;hg&erties of a pharmaceutical conmpound can be

uenced by the conformation and orientation of
nol ecules in the unit cell which defines a particular
pol ynor phic form of a conpound. The pol ynor phic form

mayl&i Radympepdi¢ Bornh€rafeetind Gay(S boe(2f dhdoropherfyemy tdilgtdrothieno[3,2-

el RGO Fofhfbdel s ARk Rt BBl EROPG oGl o ctaim

15 hSAPUARER @%oﬁ@ﬂvbﬂﬂﬁ?éﬁkﬁrﬁt 5‘60[19519)'796 1035, 1175, 1221, 1251, and 1759
hernogravi metric analysis and differential scanning

cmcal orimetry and can be used to distinguish one
pol ynorphic form from another. A particul ar
pol ynmor phic formmay al so give rise to distinct
pr opergdigsotphil Fomy CRE ndetyechabl-e- (Q%lﬂ%&@l‘ier@@‘lﬁWdthydrothleno[3 2-
diffraction, solid-state 13CNNR spectronetry and
C]pynﬂmafSé{le); m@qte onﬁﬁhg}ene‘-rhé—dgﬁuéfgmﬁe rgetofitnilehydrate according to claim

1 G S AP B amerphoue Tore of 2

|nprove the physi cal or performance characteristics of
a pharmaceutical product in that it enlarges the
r e pdl. t Rulymorphiadrer Calf mdﬂtyitﬂf(S} ar(ﬂt;dlﬂmmp]nergfb)i-@mdﬁlstdmthieno [3,2-

has. avail.abl e for d ) . _
IRy AR AT Foee DR GAeTRo | m il Bhere A IbRiEHe 3yelssieytecerin to claim
15 Hﬁh@ﬁﬁx&ﬁ?%bév&eﬂmff%tl nggtﬁa?h E@d%tﬁlﬁaﬁﬁﬁé 8&igtd & Fihe 1cC.

I nvention | at es
-(2- chlorophenyl) 6, 7~ dlhydrothleno[3 2-
al ene 5-dis

ij | I.ne acetate n te .
G Wﬂﬂtﬁtﬁom e BtﬁﬂW értgl P -%tl%repteaﬂﬁf& %ﬂ)ydaqthwnoB 2-
C]p?ﬁer e%‘:@ﬂ %‘até 95 ggap?{legﬂ ﬁhﬁ%{l%& gc glﬁiér?% h?fgﬁagéoér&%%ﬁhng to claim
15 Iigyvir@ anIIFTlE, smntniutﬁ sobstartimlly asqiquctdd 1PBigpneod.phi ¢ Form A
of methyl (+)-(S)-
a- (2-chl or ophenyl) -6, 7- di hydr ot hi eno[ 3, 2-
C iT6H t tRale -
D R RS CroBC 1.7 Rothienol3.2
C]pd'nﬂfneétﬁfﬂﬂ))aceme: haphthalértehl, &-daHfknate hadmte ackdrdingegl amsl .
two-theta and nore particularly with peaks at about
10.8, 11.7, and 13.0 degrees two-theta. Form A of
met | : ;
T ok bmpmtic Korm Dy mety ) S alorepleny g - drtiene.2
C]pgmﬂ(nét—ﬂﬂﬁ):aieﬂtenaqﬁp]ﬁa‘ldsml—Eﬁt-ehsu]lfoﬁate tiiydtatef awpnadding to claim 22 having an
|oxa§e i.,s al so chgracterl %g FTER. pectrum
'TW( P‘thﬂf‘é Siidragtion, BYifen Vit peqly b2 8883 Wiy
3090, and 3490 cm 1. Form A of nethyl(+) (S) -
a- (2-chl or ophenyl) -
6, DéﬁquIytnotphlceFm[rﬁDZ)f @lepptyyl {+g+(8 @ o5QRAM) orapkdngt)ed, 7-dihydrothieno[3,2-

napht hal ene-1, 5-di sul fonate 1. 4-di oxane, which a )
Clpyd Wrﬁ&%btq%at%Famnelb%élsukfsmttﬁ hydrageaceording tﬁ&i@é@m having an

x_rsgyl {é&t@&tdtmcgat gatetln %v%‘ﬂ At i abdk S fIEPA. ?Hg&ggsntwo-theta.

ure an FTI R spectrum substantial
depicted in Figure 2.Po|ynorph|c Form B of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydr ot hi eno[ 3, 2
- Cl pyridine-5(4H) acetate naphthal ene-1,5-di sul fonate
hydrate is characterized by an X-ray powder
dlffractlon pattern mnth a peak at about 13.4 degrees

T T e~
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1,4-dioxane. Figure IBis an X-ray powder diffraction
pattern of Form B of nmethyl (+)-(S)-cc-(2-

W@ bosnapkenyl ) - 6, 7- dihydrothieno[3 2- C] pyri di neeB414)5/013279
acet at e napht hal ene- 5-di sul fonate hydrate. Figure
1Cis an X-ray powder dlffradﬁron pattern of Form C of
methyl(+) (S)-a-(2-

oo E DR . Ok el T bitEe Rttty D Tahotienols.

Clp (ﬂﬁ@%@ﬁi)l:dcgféfeen%gtﬁafen@q %dfsﬁbfoxpﬁé"ﬁf‘dra@afcf:&ﬁﬁfg' t8R1aim 22 having an

attern of Form (+)-(S)-a-(2-

FTIR spentophwityippal;, aIantmﬁiﬁo?HJ 4024,3,120,0249y ardi He65na] H)

acet at e napht hal ene- 1,5-di sul fonate hydrate. Figure

E is an X-ray powder di ffraction pattern of FormE of

metyl - d 3,2-

ChSY SRRGRICTHAD of el Sy G erptemp o ot
C]pﬂ@(ﬁh@ﬁ@}h)aqahtatearh@hﬁ}alanﬁ -16h-dishi ¥ ouresit hydryﬁdraattﬂdmlgl tgetagmI22 having a

I.S an X—rayggond r diffraction pattern of FormF of

- meliipg p@)p? )ab()

chl orophenyl ) -6, 7- d| hydr ot hi eno[ 3, 2- C] pyri di ne-5(4H)
acet at e napht hal ene-1,5-di sul fonate. Figure 2 is an
FTI2R, S’@Q@ﬁdrpmcq?onﬁdb ot Avetiyl (B8 b{(2)chi(dBdphenyl)-6,7-dihydrothieno[3,2-
-(2-chl orophenyl)
Cloidiperd (AHR a@n@[eal@htlzab—‘ylnl@ﬁ disulenath hydrategeeording to claim 22 having an

X—I@ﬁ&%&dﬁﬂﬁcttomﬁgﬂ e 1@%&%}3&%9&%9%2;&5 ggye 3 is

met hyl (+)-(S)-a-(2-chl orophenyl)-6, 7-

ke ok orn 8 b} TS GRS HP e e heal)6.]-dibgrothienof3,2-

C]pge(ﬁ.lﬁ% ﬁ?iﬂ—g) :{c%ﬁ oﬁa(pgﬁ{aﬁngrlg 1su1f?1}at%h§§drate according to claim 22 having an

IﬂIHmbMﬂﬁmmhﬂsﬁmbauﬂaiﬁmwmtdnﬂ%gﬁt4%b acetate
napht hal ene-1, 5-di sul fonate acetonitril e-hydrate.
Figure 5 is an FTIR spectrum of Form D of

i ‘hé% %@%ﬁ%@’f? %1% &‘fr? Bt %%Eé?@gg?{% %;Ez Zhlor%t%henyl) -6,7-dihydrothieno[3,2-
Clphadibé- s edpneelatbn apheialdnerigd-dishifciizas Rydrhiegc@dmgits chim 1.
FTI R spectrum of Form E of

met hyI (+)-(S)-a-(2-chl orophenyl) 6, 7-

nap t haﬁ ﬁ ézogm g’?ﬁgﬁﬁgfat%%ﬁ@%ﬁhﬁgyl} -6,7- dlhxdl‘othleno[?) 2-

Clphridite-SpETE efcéfﬁtd)ﬁapﬁﬁfamnE- 198-disulfonate hydrate according to claim 29 having an
met hyl (+)-(S)-a-(2-chl orophenyl)

X-1a3f prverics dFfrasiimapastersy Witk adedle a@(ﬂ@% 2601‘& degiees two-theta.
napht hal ene-1, 5-di sul fonate. Form A of
nethyl(+)-(S)-a-(2-ch|orophenyl)-6,7-dihydrothieno[3,2
- c] 31y Mol mephicAidrmde of aicthy@p(s hal(2rekldrophedi346, T-dihgt@thieno[3,2-

4- di oxane nmay be prepared by adding a solution of

Clpmlnweqf}l eefpteanaphihaingrlopHisHPyateh raﬁernya?rémg ta gl 2 having an
AR RS SR Eal T RIS 149, B3t es v

thetaddi ng heptane to the mi xture. The solvents are.
evaporated, the residue is slurried with
1, 4- dioxane/ethanol and the solvents are evaporated to

aff r : :

rec Ry D P BT B B Do s i iy o ionol> 2
C]pK@Iﬂyﬁ(ﬁﬂ)’t&eﬁtéﬂph&Caﬁnat les-daplibiad Bydi‘aﬂe a56(§i‘dﬁrlg| tb (Dhaﬁh@9 having an

drate be prepared b addln met hyl (+) - ﬁ

FTIBmp@qtmévn IPeaks atapph 001 61t éﬁ%? 196,323 2t He

acetate to a solution of naphthalene- 1, 5- dISU|f0nIC

acid in ethanol, followed by the addition of

|, 4, di oxane. Evaporation of the solvent affords a

residue, that is seeded with Form A of the conpound

and di ssolved in ethanol and then 1, 4-di oxane i s added

foll owed by additional seeds of Form A. The solvents

are evapor at ed and the reS|due is crystallized from

ey Y B o [r— Y S 3
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under nitrogen to afford the title conpound, mp.

218C, which was anal yzed by FTIR and XRPD. Exanple 3
wo-o00511@3064 eyl (+) - (S) - PCT/US2005/013279

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

Cl pyridine-5(4H) acetate naphﬁhalene- 1, 5-di sul fonate

acetonitrilehydrate Form B of nethyl(+) (S)-

AP ad BT PR BB R AR aORav e, P arnienols.2-

amer 4t %eléal halgR- 83-WishirBate Ry a%t&ebﬂﬂ 8 claim 29 h
C]p% @ﬁ% § l%l ance theS slurry d| ssol ved é claim aving a

IndadgpMMOmﬁﬂmubﬁbﬁahd of Exanple 2 was added. The title
conmpound precipitated fromsolution after slowy being
cooled to roomtenperature to afford the title

ogégynnﬁ(illgﬁli }ﬁ%lr%rcnﬁ B%ﬂﬂqf\k%ﬁ)?@%_b RO oﬁﬁén%-'é% -ﬁfh@/drothieno[S,Z-

Clpgridide Sl 10y mptaenydphittalehed, Srditolfoite hycﬂrate&tccordlng to claim 29 having an
Cl pyridine-5(4H) acetate naPh (?Iene lI? s%'fonate
X-ra% Rvdcs dEbreia Eﬁtteﬁhsqhﬁapual &) lepicted in Figure 1
a- (2-chl or ophenyl ) -6, 7-di hydr ot hi eno[ 3, 2- C] pyri di ne- 5(
4H) acet ate napht hal ene-1, 5-di sul fonate hydrate of

Ex @$p| Folyin¢iPhib 04w E mﬁmaﬂ*iyl(n—b-i(&)dod(ﬁ oetdrapmlny]om Bamy)hotmeno[s 2-

Addi tional conpound of added aonce

Clpgndiney (ohaseiienaphhialenst 1v§ élsusamta éy%f@eacs?r@g{géa 4%%%9 having an
t fford th
T TR e anal yzed by FTIR
and XRPD Exanpl e 5 Form E of nethyl(+) (S)-

3 Ch's%éé’r%@&»ﬁm@c%pimg' Dyagdhahioraphenhbrfilbydrothieno3,2-
Clpﬁ*’f?’%@%ﬁ‘r@" o SRS A ??%f@ aeascordige g dlatm 1

4H) acetate naphthalene I, 5 di sul fronate 1, 4-di oxane of

e 1 (0,0208g)_was aced in a 75% reIa
hurﬁr;p RojyregrahisdioratF a@eef'f%af}(ﬂ - %%wegloef%i?h&flyléﬁ dihydrothienof3,2-

C]pgl;l](g?lg %gg—?{)acte%% 1&51 hl%le&%ﬁ%? Hlé)@(hfoﬁ'a[t@ a%%ﬁéﬁﬁqt%ﬁb@ 3¢Raving an FTIR

spedtﬁirﬂnwth-p):al(si‘z)t-about 565, 610, 764, 1028 1751, and 2579 cm’™
a- (2-chl or ophenyl ) -6, 7- di hydr ot hi eno[ 3, 2-
C] pyri di ne-5(4H) acet ate napht hal ene-|, 5-di sul fonate

2o Bl TR byl co- (o 2 splprophenyl)-6,7-dihydothienof,2-

C]pyﬁdﬁé-ﬁ{/éfﬂ)ﬂdcﬁ&t&ﬁa@ﬁha&ﬂﬁt]aj—dlsulfonate according to claim 36 having an X~ray
napht hal ene- | sul fonat e hydr.at e of anple 2
po“(dsr diragienatem; Sélé%}ﬁwglyl 3 dgistedrp figwrel¥1. onl) with
soni cation. The solution was filtered through a 0.2mm
nylon filter into a clean vial which was placed in a
| ar3ge rPovyradrphierfeamiF Dﬁmb&ghﬂ-)}@/)l—@{(@tchlo@o;(h@nﬂ)dﬁﬂ dihlgérothieno[3,2-
| arger_ vial was ca d an%ﬁ stallization was
Clpamﬁla?ééégiwe%epw qn&sh O%t? 8¢@T¢ing tq ¢lpng 36 having an FTIR

f r phous solid which was
Spe&{:Hﬂli)yzegl Eﬂl)%%egp%ga %R%%&,&saﬂgl sclosed in U S Patent
No. 4, 847, 265 and U S. Patent No. 5,576,328 (the
ﬁgtr { % ;%{Oarrpn getél]% ];cgsen%ﬁglpglg p%@i}ﬂ%}lg’; 3 Clglr‘;]g)glal?(? eEcacE)redmg to any one of
clmﬁﬁllof%gaﬂ ¥ it agahgﬂnﬁﬁégﬁt@éah Babte ChR¥E h@uPen! 5&1fHél)1t or vehicle.

acetate an Its pharmaceuti call acceptable salts have
been found to possess val uabl e pharnacologlca

I | t he f
Pl 4 miRind Pe PR e h Rletes Rk eel LR GrPHe pbiiptering to a

patibit ih BE_CIBR RIS %ﬁ%hﬁoﬁ%%ﬁﬁ;ﬁ)una Wedbraing Y 86R6EH & claims 1-
infarction, stroke, and vascul ar 'death. The conpounds

39.0f the invention are generally administered to
patients which include, but are not limted to,
manmal s such as, for exanple, man. It will also be
apparent to those skilled in the art that a compound
accordlng to the |nvent|on can be coadn1n|stered Wi th

Ty . e



having a nelting point of about 165C. 7. Pol ynorphic
Form A of
wOoreaoigdy03) - (S) - a- (2- chl orophenyl ) - 6, 7- di hydr ot PC'EN83085/213279
- C]pyridine-5(4H) acetate naphthal ene-1,5-di sul fonate
1, 4- di oxane according to clailfr2 having an X-ray
powder diffraction pattern substantially as depicted
in Figure I A 8. Polynorphic Form A of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydrot hi eno[ 3, 2
- URPW hidtHoR-of cdddkicahabildiaphéVeatenBich comprises administering to a
1,5-disul fonate 1, 4-di oxane according to claim2 ,
pati¢revi nepdetheedf @ effiective @moguwtaeﬁwmmuna ageprdiapite pryongof claims 1-
39 Figure 2.9. Pol ynorphic Form B of
“met hyl (+)-(S)-a-(2-chl orophenyl)-6, 7-di hydr ot hi eno[ 3, 2
- C] pyridine-5(4H) acetate napht hal ene-
1, 5-di sul fonate hydrate according to claim1. 10.
Pol ynor phi ¢ Form B of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydrot hi eno[ 3, 2
- C] pyridine-5(4H) acetate napht hal ene-
1,5-disul fonate hydrate according to claim9 having an
X-ray powder diffraction pattern with a peak at about
13.4 degrees two-theta. 11. Pol ynorphic Form B of
nmet hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydr ot hi eno[ 3, 2
- C]pyridine-5(4H) acetate napht hal ene-1, 5-di sul fonate
hydrate according to claim9 having an FTIR spectrum
wi th peaks at about 600, 663, 1096, 1156, 3557, and
3605 cm1 . 12. Pol ynor phic Form B of
nmet hyl (+) - (S)-a-(2-chl orophenyl ) -6, 7-di hydr ot hi eno[ 3, 2
- C]pyridine-5(4H) acetate napht hal ene-1,5-di sul fonate
hydrate according to claim9 having a nelting point of
about 2 180C. 13. Pol ynorphic Form B of
nmet hyl (+) - (S)-a-(2-chl orophenyl ) -6, 7-di hydr ot hi eno[ 3, 2
- C]pyridine-5(4H) acetate napht hal ene-1,5-di sul fonate
hydrate according to claim9 having an X-ray powder
diffraction pattern substantially as depicted in
Figure IB. 14. Pol ynorphic Form B of
met hyl (+) ~(S) - a- (2-chl orophenyl ) -6, 7-di hydr ot hi eno[ 3, 2
- C]pyridine-5(4H) acetate naphthal ene-1,5-di sul fonate
hydrate according to claim9 having an FTIR spectrum
substantially as depicted in Figure 3. 15. Pol ynorphic
Form C of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydrot hi eno[ 3, 2
- C] pyridine-5(4H) acetate napht hal ene-1,5-di sul fonate
acetonitrile hydrate according to claim1l. 16.
Pol ynor phi ¢ Form C of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydrot hi eno[ 3, 2
- C] pyridine-5(4H) acetate napht hal ene-1, 5-di sul fonate
acetonitrile-hydrate according to claim 15 having an
X-ray powder diffraction pattern with a peak at about
8.7 degrees two-theta.17. Pol ynorphic Form C of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydr ot hi eno[ 3, 2
- C]pyridine-5(4H) acetate napht hal ene-
1,5-disulfonate acetonitrile-hydrate according to
claim 15 having an X-ray powder diffraction pattern
W th peaks at about 8.7, 14.1, and 27.4 degrees
two-theta. 18. Pol ynorphic Form C of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydrot hi eno[ 3, 2
- Clpyridine-5(4H) acetate naphthal ene-1,5-di sul fonate
acetonitrile-hydrate according to claim15 having an
FTIR spectrum wi th peaks at about 529, 796, 1035,
1175, 1221, 1251, and 1759 cm 1 . 19. Pol ynor phic Form
C of
met hyl (+)-(S)-a-(2-chl orophenyl) -6, 7-di hydr ot hi eno[ 3, 2
- C]pyridine-5(4H) acetate napht hal ene-1,5-di sul fonate
acetonitrile-hydrate according to claim 15 having a
mel ting point of about 228C. 20. Pol ynorphic Form C of
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