WD 2004/ 104015 PCT/ US2004/ 015876 NOVEL
PHOSPHOTETRAHYDROPYRANS AND METHODS BACKGROUND OF THE
wo DMENTIOBN Fi el d of the Invention [0001] The pPEBER1004/015876

invention relates generally to novel
phosphot et r ahydr opyran conpounds, primarily
derivatives of mannose-67phosphate, and their use in
treating diseases or disorders that are nediated at

| east in part by T Iynphocyte em gration fromblood to
tissues. In particular, the present invention relates

t NOVELSRHO SPHO TEIRAHYDR ORY RreaNSeAND METHODS
conpositions conprising themto treat T |ynphocyte

medi ated i nf | FREKIROBRD SR EITINVENIRRISES in
animals and man. Description ol the Background Art
yibje adaptive inmmne response of mammals nay be

EEKE&%@%%%%LHS being divided into two arns: antibody (or

hunor : - ' i ne r on .
[0001] Di f f efljée)rﬁrgsggtl 1§§elsn(lg1gﬁrg ét@% §eq1nﬁhagfg$? g%vegﬁg%spﬁcgtétre}halldléoplyﬁan compounds,
primarily ldeseativewof ypmosd-6phsyphasemd theit ndedalyrestapiiseass oddBorders that are

. . gener at ed nt i_body- pr.oduci | ynphocytes (or
modiatel i 1 HoRAENY THRIREHE RGN BOpEIRSTID SSTS  Indcuter, the
present £9bhtionTEEic8 tEBe nETRMBek SSRPHIRR aAd FrARHALAkSH Bipdsitions

cells, such as cytotoxic T I ynphocytes (CTL) which

comprisgigdbemn toteat ¥ lyep ozaedipigd kiflammzptery go apfeminpey disgagestin animals
ells, such as infected cells or tunor cells. These
effector” T cells commonly recogni zed their target
~antigens in the context of major histoconpatibility
Descriptionpk ¢he BadiGroumdoAdi ns, usual ly WHC class | proteins.
Bot h cl asses of inmune responses usually depend upon
[0002] t he dliteiadmptdfe imnombesspaese of mahnajsmphpby tesed &s bahgdivided into

oo e e B ST oS oS e
lympho &R 8}key MG tHRECKRI 1pe ofiesfnbds. MiibedPspdulses are generated by

. _proteins. The processes involved in the generation and
antibodyraxeidpeing Btlywphastes ferdd collss pbivh diffapmiiathiato plpera gillaymekile cell-
‘ : . ¢ SN ) '
iy 1,0 L2953 10'r LA St B BELLRL o) e
specificdly tebegnizzraed Gilhaptigad bedringrtargetesBs, ispth asrinfented loelss or tumor cells.

«Sectipn, see | nol ogy. textbooks such as_, Abbas, AK et
These “§fSElorg R ool Cap L ecai=e O COFS A FE MR 655 Lk mater
histocor%tibility\écﬁnp@@ 4712 (33) ?_rcﬁ@ins, ubll lyadBCRIMs8 1 prRéifks. BHANEMRYs of immune
et al., eds., I nmunobi ol ogy, 5th ed., Garland )
responsgs spalsHlepgndamon theagtivs ok anoflgry set ofd lymphecyggs, B helperepdls, which
also recé%%&ig%\f% ?P,%‘%bgs ;grtgsegfe&:ixy fh%ﬁt%%to(ggr’lajﬁdstgép%agiﬁi’m@complex
(MHC) plogaiksyesually SEHE ntass I prdReios.i Tlat processeslimmlyedGaniiar gedegation and

manifesé\a{]&bn Stl t%gs@ réspb%se\é@ng %%Af{) es(,) f} agl'eSd bF;/ 1 /e L\;asr%g)u%%/la%g'e%%%?ymphocytes in

and man(f

infection are well understood. For a more detailed explication of the foregoing and other
description in this section, see immunology textbooks such as Abbas, AK et al., eds., Cellular and
Molecular Immunology (4th Ed.), W.B. Saunders Co., Philadelphia, 2000, Janeway, CA ef al., eds.,
Immunobiology, 5th ed., Garland Publishing Co., New York, 2001; Roitt, I et al., eds, Immunology,
5" ed., C.V. Mosby Co., St. Louis, MO (2001); Klein, J et al., Immunology, 2™ edition, Blackwell

Scientific Publications, Inc., Cambridge, MA, (1997).
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[0003] T cells are believed to engage in a process
termed "i mmunol ogi cal surveillance” which they
wex@aube1py continuously circul ating (recircul BET/NgI004/015876
t hroughout the body. Recirculation involves mgration
of T cells fromlynph nodes (LN) into the bl ood stream
via the efferent |ynphatic ducts and then re-entry
into LN fromthe blood via post capillary venules. T
cells also exit the circulation by crossing capillary
wal I s and entering tissues, noving through the
[0003] t i ssUessllsarecbelieveddo ﬁn@gaﬁﬁ epl@ncssltgrmﬂ atrmpundegied] surveillance”
dr ai ni t sue
which 1 iy SR R BRE Y e R RO W Reirutaon
involvesR@gtdtioaREd RNOHEM 1yheh hedky (LNPRE he bfooddtieam giat the stferent
ourn through the tlssueigtl cel.l's encqunter

lmphat%?rf{uictj@ﬁ d e Ry o LY oYt PR PRRITary Vanlf T cells also
Rigkoligh th , and

e O 5 SO S S5 g

entemngca&eteat bmwhatit Vessdledrainingabipsedissuss candtime By praking thelr way via these

dj at ed ni.t i zi ng and
iymphatfE 0 50 e I b el g At SERRE £ e an
[0004] anti geMurihg €d éd}our@ afeght the tieapy Txels thwatintat 41 arsigeh that they

result |n destructigon and cl%ar nce of atho
recognize fpecstieallyc v dacir despbly sxpresshe eell gpqeptony g Wi these cells
are progPEnfheMo 14 JoRE, tﬁcp*f'c@ﬁ’é drY a&ﬁgtetdhféﬁ(ﬁfxg’ fFa BRe ‘%Fsell-medlated immunity.
excessive, resulting in col ateral  darmage to_ nor nal
Thus, whq:rsm@nzmg artderewpoaadmgttq alofnqutieus gefentceri athps fersigngnfiggn, T cells
generate rﬁ%pﬁgg )ﬂrw%%?t maten%esgl rlg éesglﬁgtg nE C %HCI{@? bf‘fh% :pgtthﬁgé?ln In some .
cases, hdw&&Hah€VRPID R8pd1Be Biay nse‘bé ecmnbllqiamﬂm‘ialllyrméﬂmdbramcoxhe
t he mechani sm of these "nor , ' _aberrant. or . .
excessivgy GFUFRE Tt USIoB JERGES0 PO Jeies THOE M1t hiafiegous (or other
forelgn)%gprﬁr Ebihet Ofed, $SUh4 inﬁgttéjérﬁﬁéﬁﬁo atSlinSRitees éio‘ﬁge @tdeta to normal
an "aut 6i mmune di sease. he cell tissue
tissue cabapragets ios “siirantisens. r btespectie pbihg snechimgny ﬁf)ﬁilﬁ%eh élloaggl aberrant or
ey YRS FEE T FLTRETER A pUIRER B GhE oo e
often tetniddl sdrfaaiobmmuniedipass® SThelkel andidisoe darﬁm is Gahinpnly rdfeged to as

NI R T —
T lympHdc n#\é\g hitd g qnﬁa%%@ator‘yl}gé BAK t1RFRAMIcE N88E Gallin, J ef al. (eds),

nopat hol ogi cal naladles a nunher of wel|-known
Inﬂammamulﬁnm@ inflipenarakClined Corrglates dmpidigionaLigpincott Williams &

Wllkms 88&"(’1&%?%2%6% imxéiiﬁlc?;)ath ca?% adf?e@ a n-lu-% ?f well—known

seases
autmmnﬁ[rﬁﬁﬁﬂeﬁses 2648 26y exaE){ﬂfmﬁ HSTh)efoﬁﬂckwsh)s ar &. ¢adb), 29 Iedltlon ﬂze Molecular

Pathologh el Gy IHeer: dPesed oty DAL Joami ol isispsqmite

scleros1§(M§P G ATLL] h&hﬁus( mﬁﬁkﬂm!afb‘i B(b\ﬂel@@s!é@sféqm) dbtﬁ@ﬁi’s@@mnated
[1tus etes Psori asis

encephalcsnyaplms éégt‘é ﬁ@bmamléudqpﬁmdeamw@%mdh@é AHDM alspd yg«kl @fabetes}
. .(Bos t ( )
Psonam% g{?déf%ﬁr%lg% es ?g%% or E%g orOf tﬁ% esggl r@ts J%pgt%)l Immunol. Today
2&4046(Ew9®tlon of |nnunopathology and aut0|nnune
[0005] \C/“af Iea pl?rag §a gteﬂ‘@ %?)l %ﬁ}ﬂﬁgﬁﬂgﬁméﬁ% o% 1mmuXopa[dmology and
autoimmune diseases, developed over decades, target many and varied facets of the immune and
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WD 2004/ 104015 PCT/ US2004/ 015876 i nfl ammatory
processes described above. Though sone agents are
w@p@ailb4oest 0 particul ar antigens, the vast naPOI/UE3004/015876

have been nonspecific (see textbook references,

supra). Although current approaches have net with

varyi ng degrees of success, many carry with them

mul ti pl e undesirable side effects and risks. [0006]

Several investigators have targeted various steps in

the T cell mgration/ extravas- ation process as an
mﬂamnmmny pl@cbsseaadesmdmdeabsvm eoglesasic 1dsats At spcoifig e particular antigens,

rs.noted a e tudles b
the vas g EUY PR SOp e L Dol oP R e G e
approaciés-havd\aiethveth 338indddeprddof s(ul&ﬁé)mdﬂllymﬂys&&tﬂl thatn ndtiple undesirable
studies of lines of activated T |ynphocytes

side effectsemprisks | y sensitized to the central nervous system

(CNS) P estBpIVBID T celP tion/ extravas-
[0006] |ntrg%?%%bgﬁgﬁggﬁﬁgFﬁgﬁﬁé#ﬁio S %ég%éic rafs ﬁﬂﬁggé e

ation progehd a5 Jpemetoagh tosubprsssingsogisall éhe mmnnatd@@rdeﬁs neied z(bmse
Several gtgaﬁ%ﬁ%Zsr%ﬁgg%stlg grsé%ge &eggnbeﬁfdrﬁmgglrs‘%é nge Nature 310:241-244

expert nent a
(1984) @M@éh ahier sdiks bf ek EPﬁE);lvatﬁd Belhpheytg rspébeﬁbaﬂy iserssitized to the

del of human M5, The ut.hors .studjied i nteractions
central REFVogE SYED AN T LepRBTE T R BE T E o TR e Afoulation

into syngEHER AREHelKE c@ﬂ‘stﬂeﬁ&%téd%l%d VR, éc&uﬁgﬂted B A6l 0B hadhchyma and

vascul ar endot heli al Ils. They found that activated,
caused the mfhmmat@yfmmgm? qumbn owpifeged asrﬂxgm@tgalawtmmmune encephalo-

myehtlsggg?ig oay WQﬁSI e%a 1zécf§r%ﬁ$ﬂﬁ&§e?$ %SC% | t%.ﬁlg)frs studied interactions

ran s ale Sl de cnal ns
of actlvﬁé@ﬁxﬁDMBRE myrﬁplafcmh dflthfthdﬂheerE@‘t/hT&mﬂarm&slnkﬁrﬁiﬁdcdlhlak/Bﬁtrix (ECM)

A CICR AN TG TR T TR —

produce@@h'eﬁ%g? c%@ldgéél‘ﬁgpa‘fﬁﬁﬁlenz%@é dapaiief Qeg‘ilbd”lﬁg?heparan sulfate side chains
¥ honi ng Bi: activating enzymes th

of the pfomﬂglyca@s@fb%@ﬁtham a@frem@édedste BéRE @fﬁﬁémtiﬂ%by the M by enhanced

T Rl

walls canlthdirdcs tymathiooyte Ghorhing” by setivhypmerzameothat faeilitathpdietreton of the

st TRy Ll b o e IR Y AR REDE DA, 5352
756 (198@)5 Rﬁﬁa%} admitfi @ALE 6t 10W doBe BHATR k¢ ndde ifhibREERHAbLYe traffic and
fied heparins at relatively | ow doses once daily

delayed(tepeghype@gﬁm@u@e@ﬁ@gpm@ys (‘dasstcd cpliieiatadgpumpme responses).

f
s 9B G IR KRR TER Rl B fETURR sy
(e.g.,5 p@ﬂ@ﬁms’éﬁt(b}}g/ﬁﬁ)déd toeiﬂhlbﬁibﬁ lof Bliograft ref aetibbaid Mlﬁeprgmaﬁtakﬂﬂto-
tages of i fmune reactlon was a 00|a ed
immung AP BT gt BB RS AR ABIG! OrPgmichIy Gy eaains to
inhibit t}ﬂﬁ RALAH6Y ?c'flgelsrmﬁ{e iR redb BT @aé"@%d"é%ec[ @rlitﬁtﬂ'léi’ﬂ'lﬁ)ti‘l'itp t®fhibit

T ce inhibitory effect wth hepari ns'
expressmtqfﬂ‘daglphmwe mranaaey Impértemtlzppens pvasaapeeldmblpdff this T cell

A N T
if devoillio@ kidido@gulantAeVing doiild efedtivtlyTegigatel bsRateisundesdred T cell migration

involved in autoimmune diseases.



WD 2004/ 104015 PCT/ US2004/ 015876 [0007] Subsequently,
Lider, O et al., Eur. J. linnmunol. 20:493-499 (1990),
WO eanbeds st udies of the effects in vitro andP€TUS:000015876
of the heparanase inhibitor, heparin, on the
expression of T |ynphocyte heparanase and on the
ability of T |ynphocytes to nediate a DTH reaction. T
cell heparanase activity could be induced in vivo by
i mmuni zing nmice with an antigen or in vitro by
activating T |l ynphocytes polyclonally with a m togen.
[0007] Agal iSubsequerdlys BslenfO trepiakun Ji frbidiol. €4: 419ae199éi@ﬁ0e)sgpqmd studies

A R
lymphodyfd hephiafshetah@ o krid dbinity of T ipnphoegles ® medmﬂegrml“ﬂ rmnan T cell
site_of anti gen and adoptively . produce

heparanqué 2641 OU B A1 1yAbY BRTHFDE AportRan S BREHGE KT by

{ { JowH&dsed afit thhibited th
activatin®/T @ﬁ%ﬂbﬁkﬁr@%ﬁ%ﬂl@ﬁe@? ggh mﬂgﬁin :é/wn'p socoﬂt“'lge% ibited the
expressmm pﬁh@am@eembme@ sithem wagin @he ednpe drisey eitticparin 'ﬂhab@h!biﬂﬁ@ expression

ot R B TSP o Mt sty

producela@"ﬂﬂ 2@lcti@n STiake Hndimgpfm&ﬁyﬁ saﬁpc(r% thﬂhdtloaS)f Brodulating cell-medlated
ynphocytes, pl atel et granul o );rt rracr ha es
lmmumwet@tngé)ém@) ik R Kan Bl SRRTGTHR GLAl IV EEHpe e BoRagase Spfession
and cell% 2AGat VR)'aa?sfk D8RR BRaS Wdat 2: l1’1/2 457 §190D Yieher dR6ussed the
nZyme is re sed fromintracel lul ar conpartnents
1mporta1(me of hepardnpsoiche intersgions df T liprrheaytesfas wellras Splympbogstes, platelets,
granuloceygt.{,}r %ﬁgﬁpﬁ tglﬁ%%g rn(a%%sézl I%Q %frltglltl(ee slu%endoﬁl:thlapﬁt?ﬂ dﬂé I d&%&%&t’mn of
heparan@gifdtetbfthié eAByie! The Ghzyinty ie fd@sedriismtitieackualbr ¢dma;iartments (ie.,
various tumor cells expressed and. secg%t1 g hepar anase
Iysosonies, SRECR GG 651} SSHRINSR & VAt RFITVAHS SIERAT St B St prtogens)
explamlhgﬁ ardBlAS M inQnﬂ%ﬁxEﬁé@And cEugy inhhdityZ | OnRrEhwhLMe fact that
anism T cells and other normal | éukocytic cells
various pymar hellsmxerdssndcandan@eﬁqébmamaisq:mtammﬂt@t@rq 1gamgier, tHEch was
t I
correlat%it w{%lét eI IR (‘iasga%ﬂ: rpg)lientu?lre aTth‘éq}?@%’ﬁ“é %t%ﬁiereg ﬂ%g%%r@élgrlé% )e/lﬁ% other
normal Iehl@do@tlbyelmrtﬁe oiie hanllj mdasdtasttenuhepeeilana sie @harywaich enter the
8] There (s cl earl% a need in the art f

bloods R GBS (oI GBE PBY SCBNFGY A T Gt papnelima here by means of

thlscell{?l%fﬁﬁ%%%eléﬁzﬁnga | mgration, that can be exploited
In e treatnent of various d| seases or disorders

[0008] assocThereid cleatli ainaéd arthae 6 nawdnhibiters ef wedepiseiseedlulap giigration,
1LY such ¢ X
partlcul%rg){’g lﬁm Sg,r%ﬁl 619 ;fjha F%%Q%Jﬂp%g%& t@es ga eg%c?fgrearlggvs &1g&ses qr disorders

associatSdiivitA @ﬁ‘ldhﬁﬁﬂﬂmcahdfimfnuﬁamptﬁﬁeﬁhpﬂlﬁﬁqﬂh«aﬁu&h(cwﬂ)tr wigrafion as a step

. I es appears to play a role in their
mthep%ﬁ‘ir’zﬁ%ﬁ/‘ é’&%’l on in vivo. The background to that

[0009] Obser Xaki®Rgribed B8lofvoh E&Y\%rfa&eﬁ:béﬁéﬂ Rt hﬂ&adsuw@@yﬁaw(mp) onT
initiate extravasatlon fromthe bl ood stream

lymphomtmpngars to Wlpee rale iybeir krigyashign irheye. aThq/@ﬂfgr@gnq taethgt

observa%NI ?n 18 ars] f(ﬁ spli{ee Lul%tﬁg 1?'9%*1&3% 1n1E%t? I%%%éli% %ﬁolnw RleDlood stream

ans. t ool man
by bindg td Ebializetlhigl 8@ibyelinbpmulee (HE ¥ pivithini p\caphevrhli IoN¢ arslrotledr

seconda%%%&%ﬁ%g%g %%ohorlrrggrtl, Ltl\sf et %V(Jb X‘e% landl §3§| 8 (81984)) reported

selective inhibition of lymphocyte attachment to HEV by M6P and related carbohydrates.
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-4 WD 2004/ 104015 PCT/ US2004/ 015876 Yednock, TA et
al. (J Cell Biol. 104: 713-723, 725-731 (1987))
weapkloysds a cel | -surface probe - fluorescent beemES2004/015876

derivatized with "PPME", an MR-rich polysaccharide -

to directly identify a carbohydrate-binding receptor

on | ynphocytes surfaces. Lynphocyte attachnment to PPME

beads m mcked the interaction of |ynphocytes with LN

HEV: both interactions were selectively inhibited by

the sane panel of structurally related carbohydrates,
Yednockytieeread| (¢ it Biehé At B;72ant2 5wetle(198Bheiployed 2 eelhsureace probe -

s RS R BRI o ARG 3 430G e

carbohydveRKlixdih@rdoEplor ¢ Igtphediinet spedesy Lyaphtidvie hpahiaent Th EPME beads
aut hors concl uded that a_carbohydrate- bi ndi

mimickeddbeistanotion of W@EX}F%%’“ GetREYe ob%‘@mtt%%t@nw%@ lestigely
1nh1b1tec{ %{ f{%%ﬁjﬁqgﬂwl e stﬁuxmgrqgﬁﬁ:d%ﬁfbeﬁmeﬁ wePe bdibildaMdependent, and were

initiation of |ymphocyte éxtravasation
sensitivestophibl/gypsinf tagatthent of l}maiﬂocjﬁdh eBiyomcyies [2ad ¢erain dlyrhie dymphoma cell

lines) w}ggl@)%gtv%%ﬁ e%)%gyr ﬁ%ﬁtalsg o&m oorY n{%w %{slt 3@@ Eﬁ%rs cOncluded

that a cafbrir‘ﬁ;&g&hwbiﬁ\@ﬁg tedegibd od E&pbycﬁtésedmﬁlbyofha&e RIMVIEbeads, is 1nvolved in
( %%?NEL- 14, which recogni zed an 80-90kDa
lymphocyts attsghmensitn LT EY e surface of nouse | ynphocyt es and

r0o10] P! ocked intilgdd ofq GBI Rx trh skt & lo 2 Aily RATC8I adhesion

exam ned the rel atlonshlp bet ween t'he car bohydr at e-
moleculés wﬁﬁhgommgepneptor%ﬁldt mebatp ibﬂmhowéte ltehment ddBY gyithin the lymph-
tified

e VEL- 14 d t:
atio s i i ggeblh OB A LA rodSkiobf oy ey, ML
14, Whld]rMB?ﬁﬂyﬁley& @n gauobiaby lgﬂ:yadi;ﬁoibinnﬂi thg surmg gf moise lyimphadyitdsiang blocked
SI X oma _ce I nes. t
ther attadeicet U SHERL HLHEGHThow e é@wg@e?%ﬁ Bvegt o gboliyrate

binding ?&E#)tgleﬁhd 8 pilive }ﬁﬁmh%’\lxédgﬁfbpid@ﬂiﬂﬂa BV 1 4Yand SehRIChAtOMEL-14
honma varlants hat” bind to PPME-beads produced

Complethlwglhd geloctive) thocked thecredheeftthe lympharyje sarbehyvEate-pipding receptor;
the abili fﬁ%ﬁ@g}pﬁ?&g %I L es to Hﬁ% P@Jt‘l{&lg] Blads FQH@I%}#&I thhtclgﬂtsgltf?%eexpressmn of

ing receptor on ocytes an
the MEI_NEM antlgen, &WHDBITLN m\bbmﬁm‘gacibﬁm seledﬁqnemfdgmphqma variants that bind
i npl j cated ecepto i nvql ved n LN—

o o T o P LSS YL YLt LN SRR ) Sl prsion,

The auﬂ&dil@wﬂcﬁﬁkd tHAPHE %alﬂbaréydr{n@mngﬂregép@&nmqf/mp Iag@tmEL 14
Canberra, Australla, that 1ncluded one

antigen, mle@ehﬁtve bieenviadersndentigombertedsasueteptors W@olagci i W-Sﬁwﬁc HEV
u tion (WIIenborg,

atachm L BVGS S P8l YIGREES) ) ey 1 oung
[0011] t hat ﬁ@ﬁmﬁ)io\fﬁ{vysttgaaﬂsfne(farrﬁﬁ*rﬁéﬁsm thanhichidbé dndyf the present

rlo phasphos i cul arl P he. aut .
invento Ge s SIeHAR TR0y ShahPhesgEes 19 B (R B apg Willenborg
DO et aﬂ ep)lﬁB 213 Wesl 1prP b@%m)e m%& Found &ﬁa@s&owa«}mﬂ@ﬂms&mms

at are essenti al or t assage Qﬁiyt es
mhlblteébv gaoUs ﬂvbosphsmmar paéﬁmﬂtéM%BmThﬁ élutbﬁ!ls ﬁpequ}?{t thjdhesggar
oo RNSIERR Glheor o P B g ot s s
for the passage of lymphocytes across the vascular endothelium and entry into the CNS
parenchyma. A later study by the same group (Willenborg et al. Immunol. Cell Biol. 70:369-377

(1992)) showed that development of joint inflammation in a model of adoptively transferred
-5-



(1992)) showed that devel opnent of joint inflammtion
in a nodel of adoptively transferred -5 WO 2004/ 104015
wEOMWse0D4/ 015876 arthritis in rats was al SOPCT/US2004/015876

inhibited by treatnment with M6P and by the al kal oi d
i nhi bitor of a- glucosidase, castanospernmine (CS). MP
was effective at a dose of 25 ny/kg per day delivered
via mni-osnotic punps inplanted either
subcut aneously (sc) or intraperitoneally. CS was given
orally 1in the drinking water (actual dose -60-65

arthritis imybisgvpeisodalyipitedihyi tedatrhere atitheV6P gudslay thy aflethid dibitor of a-

sucoschgy R E L B Sk PR BBber day etvred vi
mini-ostRSIRABS PP lanWIh & s@BduIRBbusIMAGC P QTHR A Eibn@Aller CS Ras given orally
onset of synptons. The authors specul ated that the

in the dwﬂécumﬁt@m(egtyaldtosm@ -bhmigfkeinerdey)i vikich reatergnigreathreduced inflam-
matory 1@@@%&9 kgg ViUt 4 (gélr%oﬂh&gg lﬁsQ{l@St‘éﬁl agl"% mﬁlﬁﬁgcpgl%alg@{)fo%{fessmn

trng unction or
when treadiiene SRk ommfendeduﬁemm enzebf synstwrha CErdrmtinds speeylated that the

e RS e B e i
subendotH¥MMAkem et hlenBir@les by 2ihdfiing B 4urdcli848) dxprddbidn o@&u&ﬁlﬂfte cell

sone sul fated polysaccharl es (SPS) were tested in
surface-pannd sazyrpepdhat gt essetinbigr sgoh mlé]faé’@fH on and elicitation

[0012] Of pqgl'aﬁ&ﬂ ‘h’i‘é &gﬁ%?éln k@aﬁ%md‘n%@eﬁ'ﬂ?ol 72:367-

ucol an artl |te rej ection of
374 (1 9Sple)r ritﬂﬁE,n(m ynchmrmmﬂfdted lpylysaodhea‘idel R tveerd fested Uemubye models of

st B B ShoRTT, Eo B GRS PR
fucoidard) h;bé?ﬁlall}/ﬁﬁhﬂb%&r {@ﬁoﬂ Wé@xhﬁl%ﬁtlpﬁc@ﬁedWOﬁrﬂ]o@uﬁg (1ddtibed by the
e

sust ai ned ukopeni a beji ng. i nduced
L.p. inj ecél@mof denor s@snaﬂag%@ép’&%celbht tﬂtlwspf mﬂwar% axudates by

thio glycgrgté qaR 1&%51&(1%&,;&%0 REdP LRGAL0IGK 'xkqéht fiStaindd ?euk@#&lﬁ%e?’élg induced by

e these results suggested
CS. In d\zﬁﬁaﬂ;ﬁs tuh fufcondad, butmoeMﬁPo mhddteéubtgeel—elmtw pardesabesudates. The

authors ?1F|W?et511 tﬁﬁ[}owh%&le%et1e§ té s aCt cll %ﬁa% &ﬁelg/[{%g étn? glheafnémgqn e&hlblted subtle

differen&%tih ﬂiéﬁsaﬁhhﬁﬂamﬁ%ﬂsgactﬂ;ﬂ? tﬁ@ﬁbﬁfaﬁﬁnﬁcﬁﬁiﬁﬂﬁbfﬂﬂoﬁ@@k laythe level of
tested the hypothesis that heparin, M6P and CS nedi ate
leukocytelpEiravagaiqn j nf | ammat ory effects by inhibiting the

[0013] PasSSagif @afnb%lg&' gﬁﬁ?f %ﬂg N%yh Q40 B?;?)tﬁééi%ecﬂg%aﬁéﬂﬂ 6P and CS mediate

basenent ne Bartl e . Leukoc.
their antBirflamubato3 it By (9G] the Passage ofHedecyies ﬁ’p@‘lﬂhdbe swbendothelial

d t t
e AT I  e .
compouhdd TR @Xifmed ﬁﬁdﬁﬁlﬂﬂillﬁtﬂ’;ﬂto pRbbE tlﬁéi@&/)tro aegdadahaﬁ of ﬂ SO4-labeled

Wiile all three qfounds i nhi bi ted g&gﬂaé
ECM by\smirgpiefl SCQWV@P@"C@S@F othekial eells €769 candp %tﬁleﬁs fee
compouh@soi‘rﬁflfbﬂeél E&'M)gég‘?gdahpﬁ MEPEL §%r@&tll'-t‘§bé %e&fﬁc% 'the?r%'ff’ects

es exam ne confirmng the resul t§ of preV|ous
Hepannsnhltilt@bth(: hemmsee@btlabmée)u cqupp@@lxemtnedeqoylﬁrrnmg the wseplts of

prev1ou§,lég$ F%éiﬁs'cpgseg gl?r %&%Eéulgcétng by ipky 'ﬁﬂl ted Wg@;{tg ggpt:ﬁ' a%eebdlt not that

of platelefs, RRPDPRINASLEGHNACS lsiélécaivaﬁﬂnhlblted 1nduced EC heparanase and sulfatase

activity but did not affect the constitutive expression of these degradative enzymes by unstimulated

-6-



activity but did not affect the constitutive
expressi on of these degradative enzynes by
waoaiitoaiat ed -6 WO 2004/ 104015 PCT/ US2004/ 01587 BUSHHEE015876
The results were said to support the view that
| eukocytes markedly differ in the nechanisns by which
t hey degrade SBM ECM to enabl e extravasation. [0014]
In a review article (Parish, CR et al. Immnol. Cell
Biol. 76(1):104-13 (1998)), the Canberra group
di scussed the inadequacy of current anti-inflamuatory
ECs. Tharremy$s twleret dail trsepioretht viefv tVB leukiodytod merkeihyfdiffenia thermpechanisms

. di.se ses a) sease ressi on was not
by whichthex dpgrad ea ((;M(tﬁﬁag@? ?%v%féP%e effects posed
[0014] Pr obleESevidaitict (PeksHs e’ d Beimhmersiader By d BEw4-13 (1998)) the
st udi es descri bed above) devel opnent of novel drug

Canberra grgup disebsded the énadeguacyipt fnrteRbahinflgmpratorg deigs j B8 tﬁeﬁ@‘c?nt of MS
and othe{r ff'a &&n seilek %gcala%/ %g&i‘sgs etsglgh ak ﬁét%ﬁ‘&@te& Browgh

nportan e ging from their
undes1rabhﬁsﬁieraffecmms&drmbblbmeaThByohscukﬁ@d 8Bl desade- 1@99 (rse smdige described

cess, i.nvolvin tio
sove) @ 58S R SRR b8 DI ey
inflammb @WF S 1b9$nh1§iﬁﬂ%tﬁéﬁ4 paddag€@kdughandSBPIL aheinqicﬁtanﬂ'ﬂimlst emerging from
docunent described the properties of three separate

their researels Wasthat brasabi of thit $BMrine 69QperAiBRBEGRISIVpLYjnE activation-induced
dothelial cells and

o e BRI AR B S TR ety Ity ol o

plateletmmdcmmem destrived pegsapmpeticiof teak mytae@clnmmfgmtlmmatory

compouggs gl)ﬁ% &%Hggﬁégﬁgﬁtséa,‘pt ]%Eﬁ%]og c%s/o gosacc%ggﬁe%%%& (ﬁrbS all of

which id@biy e padiasd sasulQklgomhasghaIBM eBadheirad’ etypehzq}pEars to prevent SBM
anti-inflanmatory effect by inhibitin

degradatipniiyt §fiftesamt asebanisgh ab Y iSO AR DATigRS g&}@O%?CR‘?&ldF%ﬂnsdlﬁfﬁ their

anti-infl %a%glé URL ! 'béqﬁﬂlﬁﬁn Fhe%ﬁ%é?% oblﬁ!&dh%rdnﬁb@ %thlﬁﬁays a key role in
sugars probably I n [ ammat i on

the solubhlhsquioamf SBM p3 asadilg 1@1&2%11@3 thmlomrs molsBM inhibit inflammation bY

s SRR B TS 70 A BERIAR Rl e,

mechanféﬁi 1 e@#é%ﬁﬁ%f depadativa ehdyedes an khe @Hisdesade -i was paottdulaahyedldent in
nphocytes. For reasons which were_sai

activated ffdmahocy@s Epercrtans Abich Wi sl fbesmgiea s iglyibits SBM
degradaﬁ&? by E@E ]S{?kﬂl[:}? sl Sin arthra&Qﬁsrtﬁ%ﬁ%s%ﬁiaF aP&% b¥Y Eﬁé_?ﬁk/@ﬁ in inflam-

eucocytes in Inflam matory sites
matory m&m @he coiest cmhetided mat inhibitbistod SBM flegsBidtion geraerani Geble anti-
resentW{ﬁ%bl e an i.nflammatory agents for future

mﬂamnlfg‘?%la%% F’ﬁdifg Oli{n?ﬂ;r e recent publication by the
[0015] CanbeA mbrg feuf uHhMﬁﬁ'b? lthe Eahbeira gloup (H[rmll’ﬁamhl, EJ &elll, Immunol

T e T R T T
of EAE %ﬂ(ﬂ HY 1—1%%9@%1 1t bald. Sie v #31% h&sed kﬁat?\@(ﬁ) @!eﬁ@&éﬁ@é’rm-

exerted Its anti- inflammtory effect
inflamneitap leffetry dlgpé@mg’dwsosemzmy;n@/ﬁwm e avPled pm@@elﬂ prtyavasation

into mﬂ%{%’gaﬁ%gt {\fé%?rrsogi%ﬁ?' a0 J(E]=ngn nﬁ{%{e%ld) cel I?J L %{} Ed?ﬁce The

authors Tigoth& el izt MBRA0O esilded sElbéﬂveW—pB@@ed/@U&d sio€ace of actwated T

sel ecti vel expressed _on the surface of actlv
cells, as T cell entry 1n% the CNS'in EAE depends on the activated state of t e ceqls They

therefore examined (a) correlation between cell surface expression of MPR-300 on T cells and their
7-



cells, as T cell entry into the CNS in EAE depends on
the activated state of the cells. They therefore
wexaniloeds (a) correl ati on between cel |l surfacePCT/US2004/015876
expression of MPR-300 on T cells and their -7 WO
2004/ 104015 PCT/ US2004/ 015876 state of activation,
and (b) whether T cells in inflammtory sites
expressed the receptor. Flow cytonetric studies
showed MPR-300 was absent fromthe surface of
unstinmulated rat T cells isolated from periphera
state of dzshmtdmamﬂ by whbthedT céllssn mﬂanalmﬂmmsﬁm erpeashddsthe essieptent Flow

estomert, e oGRS SR o PR o ieuFREL B R oot

isolated ol RAPErAIBloodPAId Ly @PRGIl tiesuuelahe frohﬂf Vd:ltsrresﬁénﬂ dmhm the peritoneal
denonstrated transi ent expressiaon, of NPR-3

cavity. Bonies \PR-YPER a8 Ph & GHHLE g SEtY st P ey
pentoneﬁcéglu(ﬁite MR Qtu&@§ d@rh&%trbﬂag H&RGer® Bxpre&fin of N/IPR% Ob)()n the surface of

antigen stinulation. The authors concl uded t
splenic B e¢llssfolilmmng Sﬂuanhaommthﬁme% Mﬁ?&ww@@@d OntTh@lllrhneS by

antigen %g)im[la 100y ¢ 5;18 gu@@%s cagctzluée%t té?cn]i ?? 113 tnl;glc em?ﬁlt(lr? éit%ﬁék?)ﬁ%s MPR-300 on

their surfaicB dhd st Mﬁﬁ/ﬁl(ﬁl&ifdhdse ckis 1ﬁdm:ss Sdllesntfaw é)iprftshlen mbthiomceptor. Such

at cell surface MPR-300.is re d entr
ﬁndmgsaferersaé%rq ke qomlétemnwt%m?él%whé sur f@d‘%@}‘ g/12%66 ?‘%/fof the
entry of%%ﬁgm? ﬂ@]?lﬁla't&?tsit&n publ i shed as WJ 0204472,
ol t the f0regoi ng observations by the Canberra

[0016] gr oupr eoramdelyeminsd & Glzappbeation pvelishpdb i WaY P/ R.cexploited the

foregomg ggg%mns \éﬂ‘t t(fll'mllb Erra2 %uf))/ Ond &e%&?l%e{&.qrgﬁbﬁsel?%%ﬁwﬁ}%ng{tﬁ/e

compouﬂ@@nd&h@puSe An trbﬂm@&li@la@ap ttiean hrealiep afdbmtotpou & ﬁyniphbciy{t@migration

cell mgration and ext asat j
[0017] | nv e n‘%soar 2exfh iR yihe QS‘(Fe‘Ppé’beny% © é”ﬂ‘é? mg}q%’ﬁ lgr ation and
extravahi&s rEch ARV EHOR Wh RNdis IR l}*@t‘iﬁhe.(rdllrrﬁirb%tphﬁﬁﬂm&uﬁﬂﬁﬁopyran
in WO 0204472) that are definéd by Fornmula T,
cornpoufr&se(dlstmmfmmnd@se;m WV Q204 4120 hait exe %f edypy Bongdq btbahw tge
nous
compon G 3950 S 2R M AR A3 SN B e
enzymed, Af: difeotick mhibd:totsl o Jligmphoudted magratibn frousthe blood dato tisomes and are
r. armanent ari um of H;eatnent far. aut oi

t
thus usegﬁ ggég@gs tg YT aWnbeé‘F?élﬂ‘g! 0 trepgqe r tglérgglén (El%eeg 61};1(& dp general,

for any di8&ke b EIha Y&PbIVes! sMéHTh %ﬁ@ﬁ] il #fs pafiffogenesis.
pat hogenesi s. SUWARY OF THE I [0018] The
present inventors have dlscovered a series of
derivatives of 2 ds HEJNYIENTIGEN) that are
resistant to phosphatase and mannosi dase enzymes.

[0018] [ 001 SfheThesepiimEaers haveatitcosrep A 6/ieg @4 derivatives of mannose-6-

prond SO RS AP A ok 0

[0019] The present invention provides a tetrahydropyran compound of formula (I):




oWl iP HOOQCH2)" R HO OHOH (lI) whereinnis
an integer from0O to 3, the -Q(CH2)" R group is in an
wa@zéoalioous equat ori al "position”, and R is (i)Penus2004/015876

optionally substituted aryl or heteroaryl, for exanple
an aral kyl or heteroaral kyl, or (ii) an optionally
substituted |l ower alkyl, for exanple, a di-substituted
butyl group wherein C2 and C4 are substituted. Al so
included are salts, derivatives or prodrugs of the
above conpound. [0020] In a preferred embodi nent of

t he conpound of cl ﬁ%l Ris an aryl group preferably
substituted by one Em nor.e gybstltuents sel ected from

the group consistHag or"hato, “EPEER al kenyl ,
al kynyl , al koxy, aryl, acyl ony carboxy, am do
and anino groups. In ac dahceMith the definitions

bel ow, the al kyl, al kenyl, aPynyl, al koxy, aryl,

acyl, etc. substituents of the aryl R group are

thenselves optionally subst it ed. [0021] Exanpl es of

preferred substituents are selected fromthe group
wherein o @y integagfran 04Ch3he -OCHRER3groul BHR pn @daiRor equatorial “position”, and

Ris (i) an %&@t}%%sd %’HQHZ%"%%Q%%%% Cﬁlg%yl or heteroaralkyl or (ii) an

optionallystiBg@Rited To® AkYD fo¥ exinhplesa Sl%duBEttt&Kéd ﬂ)ﬁ’@'lrgﬁolnﬁ vsgfeﬂiltpC@ find C4 are
consisting of H, alkyl and ary 6%% are
substitutpdy g lse w@iﬂeﬂ greselta éﬁ%‘éﬁtWP%?ﬁ Rrﬂ%mg? g §.°§mpﬂbn of
[0020] H akky ref Al enodinRny b thk Q%ﬁ&unﬁr& PR IERls b X@P%ﬂoﬁﬁ preferably
| ude genuses of the compound of cfai m
substltutwbby OuEsor mmrle echstibenisselgetod ﬁgmdfle group conpiwing @i beloaalldgalkenyl,
ese are in 1he Det S [
o 55T B S b, BB G P agshuoig oo
deﬁmtloﬁé Bélmv,]ihe Rkiys aﬂ;ehﬁpatlhyhyﬂ raitoxtyherylg aodpezc. combstitaéntn of thé aryl R
enyl; 2- nethylphenyl 2, 4- dlnethylphenyl

90m?m9ﬂﬁm§¢WP§W%PH oRbsRieds . net hyl - 4- chi or ophenyl ;
[0021] 2: ”EtEtiX Pﬁ H" ﬁ@feﬁ@ﬁ%ﬁ‘yﬁltueﬁfsﬁk@%yatéﬂﬂom Bﬁ%&iﬁ’é‘%ﬁl@ﬁﬁhg of -CHj,
phenoxye benzyl ene

-CHZCHé,--t@Hha@@pﬂq e HPH)nZ H QRS - (@Hmcy@ﬁﬁﬁ 6 r(ﬂﬂz)ré\IHE 2, 0fCH2)mCONRR’
and -(CE) RIONES s s Byt Bbig O st el DRSO of
consistir® of43, ialliytl 8zDdryl; and Rh ﬁh(BR:bztre Indeperidentbz @lacted fr@n Wé group consisting
ot 1, a2 10494 PCT/ US2004/ 015876
[0022] The present invention includes subgenuses of the compound of claim 1 with various
molecules or groups of structures disclaimed. These are listed in the Detailed Description section
below.
[0023] In another embodiment of the compound of claim 1, R is selected from the group
consisting of phenyl; 2-methylphenyl; 2,4-dimethylphenyl; 2,4,6-trimethylphenyl; 2-methyl-4-
chlorophenyl; 2-methyl-4-fluorophenyl; aryloxyalkyl; phenoxymethyl; phenoxyethyl; benzyl;
phenethyl; 2, 3 or 4-methoxyphenyl; 2, 3 or 4-methylphenyl; 2, 3 or 4-pyridyl; 2, 4 or 5-
pyrimidinyl; 2 or 3-thiophenyl; 2,4, or 5-(1,3)-oxazolyl; 2,4 or 5-(1,3)-thiazolyl; 2 or 4-imidazolyl;
and 3 or 5-symitriazolyl.



[0024] Preferred R groups include 2,4-dinethyl phenyl,
2,4, 6-tmmet hyl phenyl, 2-nethyl, 4- chl orophenyl and
WQ@20vtibMphs 4- f | uor ophenyl, so that the conpoundBCHEIS2004/015876
1- (2, 4-di net hyl phenyl ) - 6- phosphono- mannosi de,
1- (2,4, 6-trinmet hyl phenyl) - 6- phosphono- mannosi de,
1-(2-nmet hyl, 4 chl orophenyl) - 6- phosphono- mannosi de, and
1- (2-net hyl, 4-fl uor phenyl) - 6- phosphono- mannosi de.
[0025] A preferred conmpound in which the R group is a
di -substituted | ower alkyl group is
[0024] 2- nePfeydrred-R gﬂoﬁbmt‘;l&ndet hydlmetﬁylphmmmmé ~trmmathyiphdey!, 2-methyl,4-
S a,sa a der,i vat.i

A | ud
chlorophib aRd g Ay TSR, Kby o uBe sl T By PRS-

pho sphorfU RaeRsideNV- Nk BQHrr@Jt}ﬁrH)hBﬁ}Q)lG SaSsphoRNafaiBsseid, i G2methyl,4-
onposi tion conpri si ng: npound. as_i ndi cat ed

chloropharbé)r@phpwbpummgmw@amd l-é\?—@éﬂwﬁ%ﬂu\?@heﬁylh 6phegphgpp-mannoside.
[0025] and 11( ?)ef&Te%Q@fn en t Gt %&f R#{gﬁﬁ R & sGekitiEd }ower alkyl group is

di | uént or ‘exci e present 1 nvention
24nmhﬂpuﬁﬁh©nnmﬂbﬂiﬁehmmhmmthmmxmﬁblnh|b|t|ng T | ynphocyt e

m gr an f on1b|o 0.a.tissue ot.her
0026 oy AedBepaR s ralh g SR agl P op of he above
compour@glmnlsterlng to the subject an effective amount of
: (1) a conpound as described above,
[0027] phar rhe piesend apveptionleapprigrea BW'C‘??@FW&PW%SIB‘?“ comprising:

rod c
EPe R e fleale by R R GShC MrREBL L P and
(H@el ng phmimabe\ttzedlly socppiatle lcabilmy dilhextt cassupientt ed with a
di ti
o021 LS9 PR S b SR8 PR P MR
migratioh Frob8lobd St iss ordther ax@Sabduddr sib irfa sibI8Ghbmptisiag admmlstermg to
rovided is a nethod of treating an_infla ii%%
the subjegtarorifaetifieampwe 45 €) grcompeis asidsprrivad 0%y r£gﬁtp f aﬁ@&l‘fauy
acceptabief?s?ift%gﬁvatﬁ/%@ H@P&?% Bt é’)z Q%ﬁ%at:&tfcgﬁco%ﬂ}&ﬁ%h a8Bescribed

ective anD ound as describ
above. above, (2) a pharnaceutlcally acceptabl e salt

L T T

disease drREn&AFPIHMKich Sagrhting TempiRtivemediafrapdindesitee $rlﬂa1hﬂnatﬁry or
an inhibition of T |ynphocyte magration, primarily T
immune rsppRfEdY the tisgie o SHEERETWA S1-0031] In the above net hod,

[0030] t he g‘llfoeﬁx% ?& isGORethod O dXBY e Qﬁlﬂﬂﬁﬁh&‘f%@'og a@binthitd Esease or

erosi s, acute di ssem nat ed
conditiom hreplbicoinyeka tHeeeor, poumHiisE imibisimigsodhewbiset o Biefivy amout

of (1)a cd)él{plr?gg%lm 5 de g SXQQQ%YE: %ﬁ%%ceutbc&l 1y cg‘re %F%tsgﬂ d8n¥anve or prodrug
thereof, &1 C,@I'b 2%61%?%&{%%$gmp0ﬁtl&b€g ﬁcnbeﬂ&bm %@fbﬁrﬂ.&é @dmpound, salt,
derivative or prodrug results in an inhibition of T lymphocyte migration, primarily T lymphocyte
extravasation.

[0031] In the above method, the disease or condition may be rheumatoid arthritis, multiple
sclerosis, acute disseminated encephalomyelitis, psoriasis, Crohn’s disease or other inflammatory
bowel diseases, T cell-mediated dermatitis, stromal keratitis, uveitis, thyroiditis, sialitis or type I

diabetes.

-10-



[0032] The present invention is also directed to the
use of (1) a conpound as described above, or (2) a
w@banmewmetiti cal |y acceptable salt derivative oPCPUSINNUQISSTG

thereof, in the manufacture of a nedicanent for the
treatment of a disease or condition wherein T
| ynphocyte mgration from blood to a tissue or other
extravascular site is a step in the devel opnent of the
di sease or condition. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0033] Figures 1A and |IB are 9raphs show ng

[0032] t he d&ht possersfinvention s-atfordiresipd tohibaysg ofgl) a compound as described

above, E@S I?é’?‘o no c%ﬁ‘c@ﬁ}s’ %(%%p&&%'ﬁ%l? §é g& d% yﬂ?%'l%é ?ﬁef%rf, in r;che manufacture of

a medicad@ms for ehe/irdataag fof b dBdasady totatition \mhkue‘.iﬁd“ lgniphodytte sigration from

bl t i G PHES A1 PO B S by B B i Bnaiton
THE PREFERRED EMBODI MENTS [ 0034] The present inventors

di scovered BRIEFIISCERIPTIICGN SFYTHEIYRAVCINGSt are
derivatives of MP are potent inhibitors of T

[0033] l y oot %éselzmalgc[ f 'aférkrﬁﬁlg sﬂfv@iné lagr @feef 6 upeid meftWI]t)henyl)-@

and ameliorating di Seases associ at ed
Phosphouoratmnvadt deliyemtiabmdese of 22 alg/ieg/day (Figs $ Ad or 3 mgfkisalay (Fig. 1B) on

pesve AR o B GR aBE Sy Pl A PTH AR A e
@weumghﬁﬁﬁﬁ&ﬁgmﬁhﬁﬁeﬂﬁmﬂpoumgs and their uses are descri bed
and exenplified in detail below Chem cal Structures

[0035] e copital GHSTLe i ibiin RO

TOTTOS J CTICTTIC CU 195 ﬁITU\/m | n

0 LT R o % SR ROt o

M6P are lﬂ)\t@l@ fﬂh‘?&torg‘oﬂ B IyAtbhoBHE BB Erati B £dehaMeYefére @801 £08 trdating and
-Q(CH2) ™ group is in an axial or equatori al

amehorqug idiseangs a%sndateﬁ aviguindesined svigration ef hgellsip itiowep Plyothef extravascular
e i OFL DB Gl B e LGP 0B
diseases! @hegero@ehpbondssant hileeir u’bﬂ:s MO J2608d DB mplified in detail below.

. PCT/ US2004/ 015876 "Fornmula | conpounds”. Al so
Chemicl are salts, derivatives and prodrugs of the

[0035] aboVerysQeA1@hémical entity upon which the novel compounds of the present are

based is shown in Formula I, below:

H

Vi

HO O #O(CH2)R

W Formuial

HO OH

OH

In the preferred compounds of this invention, n is an integer, preferably from 0 to 3, the -O(CH,),R
group is in an axial or equatorial position, and the substituent R is an optionally substituted aryl or

heteroaryl, for example an aralkyl or heteroaralkyl. This genus of compounds is referred to as the

41-



conmpounds. [0036] The present invention includes
vari ous subgenuses of the Fornmula | conpounds, which

wae@4psted bel ow (1) Fornula |, wherein, whePCTES20082015876
i's not 4-am nophenyl; (2) Formula |, wherein, when
n=0, R is not an am no substituted phenyl; (3)
Formula I, wherein, when n=0, Ris not an am no
substituted aryl; (4) Fornmula |, wherein, R is not
4- am nophenyl; (5) Fornmula I, wherein, Ris not an
am no substituted phenyl; and (6) Fornmula I, wherein,

“FormuliRl tampromdsin Adso moluwladsteistlis, detivtiyés and@ositjigd of theahave Formula I
é{bodinent, t he conpound of Fornmula | is one in which
COmpOURScannot be a phenyl that is substituted with one or
[0036] DI € The pfebént emethicd inklidsd warioiasubgetusenali the Femiude Ucdmypounds,
) their ability to participate in a nucleophilic attack
which arg listgd beleonyl "t o form an ami de bond. [0038] In anot her
( O@"b)gﬁlﬂB 1, Wieii OPRQURG. Rfis FA40hiBophen§l; ON€ 1N whi ch
t’he substituent of the Cl oxygen atomis a group that
@s | Fssmgadodpréibl wham=0hB isnetanypnieo sibstigiedahenyl;

i d th i . .
Gt R b RS TR L
(lé) (amdrhile Labiesteinsk bgenusasineghehdy nul a 1) are

es!gped to be less susceptible to thehcagal tic
@bt i GRrBYlad WHESHNR{HL 2B ABYIRSIPHERCT BRYHEETNEP or
@pot %gnﬁuatx,%@érém, RSt h BgidhesRherRarAesi de. [ 0040]

As used herein the term"al kyl", denotes straight

- .
[0037) S78! fin al?d’tﬁ%%%g)gg&{iﬁgﬁg% i rdﬁléin ¥t P&t Pls@tle RYHRRE R &8fot be a

ues. c_ar bon atons is . .
phenyl thysécsubititet vetht enernr progé mrethioysubstisfetsshaiarathagcsgriepd by their

ity RO PSSt G RH B Sl i US.

[0038] " Pr Oy bnothert¥aistiiment ABOEIthpoudd df Forexyld T is ot én which thd dubstituent
be understood that each termmay include all isoneric

of the Cf gyigen pioryispgreup thatdnismetrserptibledp thecatadicggtion af a mannosidase

f: | al kyl; nore preferred is Cl1_3
muymeﬁﬁ&;fﬁ&%ggﬁgﬁiér% aé%?ﬁ?ght chain and branched Cl1_5

[0039] al ky|In gamdraldide compbyrids ofFérpriula hiapd 8pyabove subsewises of Formula I) are

sy ARy 51 R BORB e BB e o

another 83tGtalabkathrifl phRphahamesad.opr opyl , cycl opropyl net hyl,
cycl opropyl et

hyl, cyclobutyl, cyclopentyl. cyclohexyl,
[0040] of c. Ampedioodh s iy Bcdos shaiEhibing brapeesa f Cyghe fully
saturatecgh%%fbca%&l sidfss, Aaf1A0at RGHRE 55 calfth S ORHARREd the term preferably

titute y one or nore substituents. Suitable
refers togUipsdliyl wdivhs's alag réferrédides “loatenaliyl L d¥len “elybr gounsrashrgsed in a
generic gernseie, %%2)“bro%§li,oall)ul§¥lL’, “pentyl” and “hexyl,” efc., it will be understood that each
term may include all isomeric forms (straight, branched or cyclic) thereof. A preferred alkyl is Ci.4
alkyl; more preferred is Ci.3 alkyl. Examples of straight chain and branched C.5 alkyl include
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, n-pentyl, iso-pentyl, 1,2-dimethyl-
propyl, 1,1-dimethylpropyl. Example of cycloalkyl groups are cyclopropyl, cyclopropylmethyl,

cyclopropylethyl, cyclobutyl, cyclopentyl, cyclohexyl, efc.



(e.g., trifluoronethyl, trichloronethyl); hydroxy;
nmer capt o; phenyl; benzyl; am no; al kylam no;
waelc@kkydoasi no; aryl am no; heteroaryl am no; al kBREUS2004/015876

(e.g., nethoxy, ethoxy, butoxy, propoxy phenoxy;
benzyl oxy, etc.); thio; alkylthio (e.g., nmethyl thio,
ethyl thio); acyl, for exanple acetyl; acyloxy, e.g.,
acet oxy; carboxy (-CO2H); carboxyal kyl; carboxyam de
(e.g., -CONHal kyl, - CON(al kyl)2, etc.); carboxyaryl
and car boxyam doaryl (e.g., CONH-aryl, -CON(aryl)2);

[0041] cyan@n abicyl gimppas(dmﬁee@heﬁelﬁlﬁagb@unmqnslly s.,:blstim&tdl Hyyone or more

s o B B b e B B g R
(eg. tnf'ﬁi&‘&ﬁ&hyl[ PRABLorASh T 9 AR EinBrebits; ﬂhéh béﬂzlyﬁ‘ Apnlino; alkylamino;
denot es” gr oups f or med fromstraight chain, branched

dialkylarginot ytlamainpyketeseay serng; alon &g cBRaR hicHhp <34 DUteRs PTOpALY
niGal ¢
e I P AR I0 mEDARA It B0 St
acyloxy, g vicewsy;carbeki (}él!DzH) Tdadsxyeliyl; oabécoryide (@ge -€0NH-alkyl, -
he.nunber. of. car

con a3yt S PSR 53 2R i s o

keto (w}é{é@@m %rowpmegla@efdafyr@:ebpre | over al kenyl's (C2 6),
prefera preferably

nor e
[0042] Exanﬂhééef@ﬁ “dkpenand apeylepc refa 10¢ C%alfl%qyllj a@uef FreRSptively when

1- met hyl vinyl, butenyl I so- but enyl
1nﬂmdb§5%§%ﬁ -2-butenyl, 1- pentenyl cyclopentenyl

[0043] 1- rretAkByLised hgtelhucm@iretre h‘yllken}d” ﬂl@wmﬂgroups fmwérfmm straight chain,

branchei § CclfygE% ﬁgﬁé?arbonlreﬁ t % %pfaméng,]ag ﬁeeaﬁ{}%/nle 5 o(r)1uebn ‘%{Aﬂd including

ethyleméa‘l Y, di- &ﬂéﬁ,ﬁ@lﬂ;ﬁfuratéd akﬂtﬂr%%leﬂkﬁ grdup% ap @fﬂvﬁﬂlsb’nysﬁned
- C clopentadlen hexadlenyl 4- hexadlﬁqy
Thus, cyzloaH@yndﬁ @ﬁ@i@&dﬁéﬂ@qd 1319162195&1};‘-‘6} R%%‘faét?ﬂli‘l ators 1 specitied, alkenyl

preferab%y%kegbgy%‘z 2% iﬂﬁ 1 M'orré3 &?éﬁla%%ﬁﬁlké (Ik 3] ?referably Cy.5, more

tmar . Preferred-al s are
preferabbt €aj (@‘hCz £ Haampdes of laaqemﬁ@dd Cﬁéoﬁ]@fﬂ}’hmluﬂé P@lﬁhyl pmpenyl 1-

et g S BB 50 22l STl Pt

cyclopeﬁ%ﬂ@l' EhedefP44 eyl %?ﬂoli@deﬁ’ylmhb}ﬁeﬁ}e,r Enfhelﬁéﬂyj/ rlyd)c'tenyl cyclooctenyl,
denot es groups f or med fron1strabgh% br an g 3

1-nonengh, 2apaeyyd, JeneBrat 196¢e1¥h Srdegey! 'ét?ﬁ#FWg L-perigdieny b3

cyclopelgf_ (ﬁeﬁ)ﬁ P4 (ﬁeﬂﬁl%gi RG. lEeg;la@lgnylef @%%l@ﬁéﬂabﬁeﬂﬁnP4¢cy6|1'ohe)€ﬁﬁlenyl 1,3-

urdsat ur at or” cycl oal kyl groups as
cyclohe]ptadwmyiuBB - odelbhmamenyynn@ $3,% heydhenstéstraghyl cBiebaied atksnils are

straight Blfaé? E o If&(‘!hgg As Eme rhgfe{(e%ﬁ lraﬁce{n@zgg’éjpzlg p)?lé;%‘t}/o%bl b%@‘gtuted by
the optléﬁa[ le@ﬁt@élﬁﬁ a&bﬁbéa?ab@v@for@bsiﬁhaé&alhylb Exanpl es i ncl ude

prop 2xpropynyl , butyn [ cIudL .
[0044] i s onez%‘)‘sed gﬁgmﬁgﬁ{ plk@/p g ﬂe@tﬁsggrp% éxlzgéd iJP algl% chain,

branche@%% %}'70?’19 Ihg& %( Q&F{e@ d[u?sdcoﬁ a ﬁ% {awt 1&&%&36@—@ t@lg ¥oud including

erre S are strai aln or branched -13
ethymcam&) 112&@)4,/&0&@)13@ lﬁﬁidtﬁﬁ%ﬂ@ﬂdy@dﬁ@%ﬁ)allal Erpnpd & prévwoddy defagd.

Unless tpﬁ rgl?rla ?r 0 ﬁ%%o% %tsésll% {%ﬁ&@ﬁ tlcq) %rm)éetgrs ™ 2 §0t a{lltc}lrjr}y?.%ck))r\é preferred are
lower alkynyls (Cy.6), preferably Cs.s, more preferably Ca.4 or Cy.3 alkynyl. Examples include

ethynyl, 1-propynyl, 2-propynyl, butynyl (including isomers), and pentynyl (including isomers). A

particularly preferred alkynyl is a Cy6 alkynyl. Preferred alkynyls are straight chain or branched
-13-



descri bed above for al kyl. [0045] The term "acyl"
denotes strai ght chain or branched al kanoyl
wQ@ g{odiedoky| ), al kenoyl (C(O) al kenyl) or al kynpgt/US2004/015876
(C(O al kynyl). Preferred al kanoyls are et hanoyl
(=acetyl), propanoyl, n- butanoyl, 2-nethyl propanoyl,
pent anoyl , 2, 2-di net hyl propanoyl, hexanoyl, heptanoyl,
octanoyl, nonanoyl, decanoyl, undecanoyl, dodecanoyl,
tri decanoyl, tetradecanoyl, pentadecanoyl,
hexadecanoyl heptadecanoyl oct adecanoy
alkynyls. néﬂ ddﬁm:@rt@y&m anedeanopty omoan#by b@substltateﬁéw kg eptignal substituents
yh but enoyl, pentenoyl, palmtoyl, ol eoyl and
8y? %ﬂe hydrocarbon chain of an acyl may
[0045] Opt | Thatdmy “beyl? dedobs rstrsighisdhiainudrédarojiedaikarolyl Gﬁﬁ)éalkyl) alkenoyl

substi t uent [ a
comngrdior sikamleTRptRERD, TedetibasshreBhandf Ceptigharopanont o
butanoyl 3 %&kﬁﬂ;{fbpﬁfo& peiBRY, ©32-Ainsti@hBpar9l, Yl%b?laheptanoyl octanoyl,
conj ugat ed of used resi due of an aronatic
nonanoyhyldranexs wetecaioyl degeserail, tHdenapod steadeganayl, peataderangyl,
hexadecanrg?f1 it rﬁ’t%c}e%gxgoﬁ ?u t e%yl%n%ﬁé@anoﬁ{%gérf‘sgn%% g?lgr%lﬁlg% og alkenoyls are
propenoﬁﬂm&eﬂbyd @)fentBﬁWl p‘é\hﬁmﬂ,l o‘lgiyjl and limwoyl. "Tlaeshydsedrboe ckain of an acyl

stituted ar 0047] The, ter [
may optiopd e RUELE s SRR oF ERTORL AR Guipdapt “eo
is also m@éndé&%e@fe@%@MHsﬁtuteh%ﬁr ocyclic ring system wherein
one or nore carbon atons of a cyclic hydrocarbon
[0046] resi die tarm “aridbderiotasesingld. pplyauHear cjomiteated 0p fysed tesifluc gF an

aromatlcrhghg g%l%éﬁ I'lllrl]’lg gs?éem?fgkeﬁnaélgs%fda é/@f‘ﬁ][n ﬁﬁ f?}{l all® 'hﬁ%hthyl An aryl

group mi}V\hle thldﬁﬁ)]ﬂjﬁsmbﬁtlﬂlted bsa»ne ohmber auh!stﬁmrm asthmem ‘defirfedr émzordmgly,
o Iorer glr,ll tabI het fatorrs include O, N, S and
“ary asgﬁe SWp"\ ¥ tﬂ@ts ?/f%ry i ncl ude pyridyl,

[0047] 4- Phamyhday hdikoaryd” | Bé‘ri%‘?éé' %l@bb]ynh&lbﬁﬂwrgugcatbﬂ)dr fused aromatic

rrolyl, indolyl, imdazol oxazol yl , pyridazi nyl
heterocyglgq g@g)q;)sspem PYPCEST PR OF TAQYR ggrgpgl ptomsyof A{cHg W}hydrocarbon res1due is

[ ]

L A o L
carbon agoaiid e rqpﬂacemelmpep]aomg latomshemyzlod tlwoazromgrb ofithd sathe hetetogtom or two
it S B R S RS ot
" include ;%Hﬂ%t I4tp1@ﬁ§1§y@<§y1 dﬁﬁ%&%ﬁdﬂbm{&yl [f&@ﬂ PYrrési, hlﬁcﬁﬂylhﬁﬁ&dtmlyl

he term "ar al denotes the gro -Ar--R ., wherei
oxazolylApym@zml amzoly pmamah élnwolylspwm@éwleﬂ‘k@qhnéﬂs isoquiniofinyl,

> > bERSkazolyl,

o UL S Uy A BB, BENDT R0y
benzothiezadyl, and aheolikd. d\nﬁdeﬁabcklyd:rmnadt kasseparyhjzioyb trrmy&e olptwmﬂy further

., .alkenyl, | ower am do, carboxyl,
SubStltutﬁill/E}" 8%?/1” m&‘iﬁf}“’“‘?ﬁf&%ﬁ“%@?@& dcl e, substituted
[0048] het erGysed ﬁeremhﬁé eFn &alieyl sdRstek Ehétge&lﬂieAﬁrR?’athnem Ar is an aryl
nitro, cyano hiol, sulfam do and the Iike.

group angfR g éﬂwwlk)% @wb%}ﬁa@d lovear ale! aogPa Ty LIRS S%B@mmﬁy be
substltm%%%{ﬂzcgg%ﬂ)fglzg%\gﬁ%%lsl% ) Ogl%élr Sag{yg UReox YA MY STREDY alkehdl, lower

alkynyl, amino, amido, carboxyl, hydroxyl, aryl, aryloxy, heterocycle, substituted heterocycle,

describe

heteroaryl, substituted heteroaryl, nitro, cyano, thiol, sulfamido and the like. Examples of aralkyl

compounds include aromatic compounds having a divalent halomethyl group, hydroxymethyl
14-



group, and al koxynet hyl group. Specific exanpl es of
aral kyl conpounds i nclude nonosubstituted 2-, 3- or
wd2qoshboidret hyl ) phenyl ; di substituted 2,4- orPCT/US2004/015876

2, 6-bi (chl oromet hyl ) phenyl ; trisubstituted

2,4,6-tri(chl oronethyl)phenyl, and ot her hal onet hyl

and hal oal kyl aromatic conpounds. Qther substituents

that can be use in place of the chloronmethyls |isted

above include, for exanple, hydroxynethyl, or

al koxynmet hyl s (e.g., nethyoxynethyl, ethoxynet I, )
group, aret afkgxymn{efi()d gfoupn Spcmﬁ@cmlmlas@tﬂ axatiyth dompwnds I1210|11h1¥3 monosubstituted

2-, 3- oréggﬂu ﬁopﬁ#}gg)phspy uﬁsuﬁ? t‘itﬁ%gg 5690r CHP %r)r%e):/ ﬁ?l&ﬁhséa%l trisubstituted

2,4 6-tr1(@li'lbﬂﬁh g)&émylf Ald R Wf@lbﬁ;et}ryﬂtﬁi ha-l@‘l‘l&_,ﬂ:bﬂxmaﬁc compounds Other

substltuents@g)cmhmse in @@qg PM@%@}%ﬁt@qﬁwle@r example,
hydroxy%ﬂgt‘ﬁ'&g bfalkE: Bée é Smahy@lylﬁiélthy@ reﬂﬁfxxzhmetlﬁrﬂ ¢amperein R2

e en ent Y, , ar or E'JICi/I
[0049] [ 005@} m@t lbreferqsd eﬁ@pdlmmRRgn é@rpslla hleacw lhate¢ atyhgiogp @hich is

subs’cltutg({1 ﬁy %nét ?r%q%rfn?% }j n%éy, aEu ?lh & MF ” rxgéé{gllml}])ki -CHj, -CH,CHa, -
(CHz)mC@zRP O(Mai)mHzcon ,g<cHz>mreNHR§7 WGFHMLINHRZPJO@H@&@MRY pr -

(CHz)mCﬁZE‘{ ﬁyl?\ p‘ﬁgflf}glgel’;l-g% 33Ro}s . aglwl PHYL agc)l( X@xgr%ﬂy ﬂ{ orZR 1ndepenzclient1y, is

H, al 1% Yl Bipdi nyl; 2 or 3-thiophenyl; 2,4, or
e rﬁ 890X320|y| 2,4 or 5- t hi azol

[0050] 4 | QOezrqvtrgtbrre(BR@fo@s styfwmwa%@nqlmde [phem] g—@@ﬂb’ép&ﬁ’m’le

T e
phenoxyﬁfeﬂ@ll oer p}mﬁdxjraﬂgn)s bemzyh)phéﬁﬁﬁﬂ ;rﬂ?, r?otor\m-mbthaxwhbmsébl,é or 4-

et 23 S DO e SERREN S DS 5y oy

2,40r5 Xﬂmldz@lyi 2 4- fflﬁ@aiaﬁyl resiucgdnigingolpor e oxi dation |evel
an al cohol . Suitabl’e reductive procedures are known

[0051] | n {Caebeaytic aid grrawps pardheagterified By fapwn weens, Fiyj grargRle, treatment

with an :{p%?(% %e'_ilcoshu gun(g T Pclg{%iAIgond tel(gﬂs (oz%?%%@ﬁgm%ghitmgﬁlkﬂqﬂalide. A

carboxyK®idi® &ﬁﬂﬁ)ﬁiglaga& ahﬁ:ﬂh@b Sredared bﬁe akidytllcm lfedel toen aldyliyae exchich in turn
usi n t andar ures. a en

can be r¢dye rgqn]g)ﬂm P]il g to gn alco Weble re@{ﬂwe pé%c&ﬁgﬁe% E)Vlknown m

the art aﬁ'cmngi} i fudeRfcRif S with h'y&’ﬁ’deQQageﬁﬁdSLQh ak kyA1rs Wifseb@§lafm@hum
di methyl sulfate and diethyl sulfate. Suitable

hydride élbwsh ih g ombrabyiridas (sueheasd¥aitidnly Coaespendiag alcphddp P‘H’el?;e alkylated
or acylat(a:l g Hs@ g ?‘éeég&{rg %13005%\9%5 géyult??le gﬁﬁgg{ng &Mgﬁloﬁﬁé( ? hahdes, e. g methyl,

ethyl and propyhehliqrides roogdobr iadidataat yislkyd sultoesputings digﬁﬁiyl su]fakﬁ and

diethy! S5 U S SR R O GPPERE A G S g

[0052] @m n GCarle’kyilH LEids ARy BELEIRefied tontifitd lfy)trea@rﬁéht b\ﬁthreﬁﬁl}tﬁﬁé amine in
W th a sui'tabl e reducing agent e.

the presqme néa caalybtaariconplng agpitypieh 4S&w>@fo%e&4035h?41@né§ (DEE). Amides may

also be 1%1‘ rarré Qi %n deaGhld ?ﬁ? QRitalTH LR 1 Hgﬁﬁ?gls%l{lﬂg (or nitrile)
ercon ersion o hes e groups are described in

can be récﬁlfcai wnh esufiabddiredscih@ngemke.g. RC;AIHantpraelaanm véiscyBrtiparor glkylation of

Transformati ons
an amine cannbe carried out as descr]ﬂ?ed above. Further methods for the interconversion of these

groups are described in references such as Larock, RC, Comprehensive Organic Transformations,
-15-



WD 2004/ 104015 PCT/ US2004/ 015876 VCH Publ i shers,
1989, Larock, RC, Conprehensive Organic Synthesis: A
w@iodao4oos Functi onal Group Preparations, JohnP@W/83004/015876

and Sons Ltd., 1989; and Smth, MB et al., March's

Advanced Organic Chem stry: Reactions, Mechanisns,

and Structure, 5th Edition, WIley-Interscience, 2001.

The contents of these 3 docunents are incorporated

herein by reference. [0053] As is well-known in the

art, anitrile group is at the sanme oxidation | evel as
VCH Publishes| tag9yLarocla®@ CQurmpaehedsvgOngapicaSydthesis: B &uidartodnmeiépnal

crom PSS SRR LML T 1 s VRETR) el e

Organic TN LB EREDBLAS, BRRNIAsHES B8H BRi@the, StAEdiaWiky-Iaerscieace, 2001.
Arndt-Ei stert synthesis wherein an ?cid chloride is
The confenin péthese derumeaisrappipgprperaifdihgreip PhIsi¢ignSenserti on of

[00s3] G2 ?}y%elé-%l f&ﬁ‘h{)@é%gl £nidfik Grdh QUR (RASnREGRMORNER s 2
to its aci c?w ori de derivative, for exanEI e by
carboxylic &it oremide wioth a8 2:@1I%:; conheteddite thdsk gravge byl &npwea mequs, for
can be reacted with diazonethane to formthe
exampledﬁ%?ﬁ@?%%%ﬁogﬁ AUy ﬁ%&g]b%as? Teated with Age/ H20 or
[0054] Si | Vem denaeaheintnd bk ldmtiRiéd drmgamplecby thedaadisEis@rt shethesis
~repeated to further increase the |length of th
wherein gn reifl ehlerige it aenvesfedde A sebgeilis aciitintyg é‘i*ﬁ?ﬁlé’“(‘g CHee {Thys: 2
: ' @ Motk BerdivaiiCe, 18AG e by treatment
b R BEPUPETETG 0 AL SO EELh by rsmen
with SOgC1§.3Thenesad chleridetegiytiéve capipd reagied atithghazemethiing taitoup| the
. bond, yi el ds t he, al kyl e chaj b . .
sonoko RSB it SRS AR PR bR it The
process faHRGEpeatidne furfHeo Hefeasaine Sengtiof tiealkgent dhairg ehlteradtively, an

| onger (and optionally substituted, hranched or
oldehyde G 350D oBR o BAPRSMIENe ROT g BEBstachpn BRI & EsPI-CHCO:Me)

to produ??\: Jcé}g ?}ﬁ-uﬁ&%mt‘é@ QUL ?%}é%gﬂrrgngtgaﬂ t{i(ig dQ&bl@mede '&f‘erhtlkﬁine chain

posittiron in ckbone of Formula | na
that has begiuh¢reaspd it eagth by tobd cabheatomst &nd sialilay mapset ¢ther phosphoranes can

b used BB eSS B e ) B8 ehaos
appropriate conditions, .as well as thods for their .. .

00551 20" SBreRkre GO i S Sl 5 SRR ek o Sfgion

the sugaRbEkbIRSF FopRlal Iy RENR: CP-EWe@c’ionaif .othel’ F@ﬁeﬁﬁaﬂi ad@ve @isips, such as
In Organic Synthesi's, 3rd ed, John Wl ey and_ Son,

the hydrogpgroups én the maderude. Sfuitablic protegtize ErHep? FBae Brrler dieaparopiiate

... referenpce, f,urt . . S i i I
contie Y455 165 BPRRE bt P L B A e v
describednfl GREend Mg 8¢ 41Q P56k chlaGroepsin Bghitic Spehésias ed, John Wiley and Son,

1999, 05000 R S5 S RIS TRCEULLCELLY GCaR! 8 o s mvenion

are thes¥PlotddtedMROMd@fADESt ration to a subject, is capable of
generating (either directly or indirectly) a conpound

Salts vAERS hhB99od[8I N However, it will be appreciated
——-‘%‘wmrr@al l'y "unacceptabl e" salts also fall

[0056] wi t hi Thetterm Sebipderivhtiveher nredregit inglpdesi@y pharmaceutically acceptable salt,
ester, solvate, hydrate or other compound which, upon administration to a subject, is capable of
generating (either directly or indirectly) a compound as described herein. However, it will be
appreciated that pharmaceutically “unacceptable” salts also fall within the scope of the invention

16-



WO 2004/ 104015 PCT/ US2004/ 015876 since these may be
used to prepare pharmaceutically acceptable salts.
wetabdoes phar maceutically acceptabl e salts i pCl/usmp4/015876

but are not Iimted to, salts of pharmaceutically

acceptable: (a) inorganic acids such as hydrochloric,

sul furic, phosphoric, nitric, carbonic, boric,

sul fam c, and hydrobronic, or (b) organic acids such

as acetic, propionic, butyric, tartaric, maleic,

hydr oxymal eic, fumaric, maleic, citric, lactic, )
since thesammig be géedto piepareiphamwiceyticsliy e¢aaptable sxdéd. iSpiitable pharmaceutically

henyl aceti.c, met hanesu| fonjc t ol uenesul ' .
woepra ST LR SRR PO SrprhfARERA 80
(a) inorg@hidtadidls Suched &l iechistieanifric, pRedphbii¢, Gitrio] @itwnid, dowié, sylfamic, and
pant ot heni c, tannic, ascorbic and valeric. [0057] Base
hydrebypmic, phcl ude, but are not linited to, those forned
| G8bioi i | eieSumaric,
o oS UBRRATRSEH S ARGAPLALE kbRt Suihsmar,
malesopitu, lavtienaucia |gkycbaiTnipmizeim supeinisaptaliephenylaesiici wathgnesulfonic,

sal are W thin the scope t.hi s _inveptior etaat
oG Gkt EMRC ol BhfEGE Al Bpfl preai
palmit&, Oleic, MatiBYantodidni, Janplepspbidesindrvaleric0058] Basi ¢
ni trogen-contai ni ng groups nmay be quatem zed usi ng:
[0057] (1) ®akoysdk ildae] bitatd fig limisaed) dese foriey hwithgihaythaceutically
]igopyl or butyl chloride, brom de or iodide; gﬁ% ) d
acceptabit epitikys, sudh 9 apdiym, Botgssiumgy; iy paloigm, BRERIHAM. SHHpQEn an
alkylamrggﬁiiflﬁlt. ﬁﬁ@émc{nﬁﬁ’ %8&?{@&1& QRREHIA ﬁle:?s%%ﬂéf}ﬁ' thid VigrRhtion) eg)éodium or

n crystalline formeither as ree conpoun
potassiumrsabis atsolinvdided afeeallgyl (e.gy drefitydsthybophespifoesiisch cl asses

are wthin the scope of this .nventi.on t .
[0038] go| v AHAFIGAIEREEDF 8131?1%&% AURSHRAYG c!ua%gﬁ%(ﬁ us% P@?“z‘a&%@all‘ﬂ halide,
such as 186thl, 60K ptopsgh @fbultydrcBleride, bromidsior bidide; (B dalloyleuHates, e.g., dimethyl

. spirit of the invention. The term"pro-drug"” is used

or diethyl qulfate; apd 6H¥ESst sense to enconpass those derivatives
[0059] that @BEQombOMMASoF B3 ihvenkibY Bal Be i &y SAINRE titeSeiter 4d18e free

i nvention. Such derivatives are readily apparent to
compoundsas@s salkittd @a:..ihydtates) hoth of whithictrssagdes witlhin theseaps ef this

. . CO unds.in which (1) a fyee hydroxy group is
““@nuoaoﬂgﬁFﬁéafWﬂ?%mgﬁ“@éPé?e?@%%ﬁias an acetate), or (2) a

[0060] free A piedi@s 08P coBpOadE férathld ik ovithin theselge and spirit of the

. . Procedures for acylatjng the conpounds of th o
inventiopnJ B {SPBr PEr GURGIST SR HIPAICHSCRF Lo SHramIpAR s dortvatives that are

converterd%ﬁ 9{)![0 QN CBng Bih RRPPHRRAY @i C Qi hifvel Gleleadily alpparent to those
anhydride or chloride in the presence of a suitable

skilled in dtearty snd inclufader expmiplerpbropsungs irawibick Heiarfrag hydemdy@roup is

Q061] By the term"T |ynphocyte® .or " LS .
e L R o TP o it
Procedutdd Yot yRehs #REompoids@if the ifigentidn el welKiaowm innhd dreamt include

See any textbook of immuno]ogy, -17. . .
reaction with an a%)propriate carboxylic acid, anhycg%(/ie or c}glonde in the presence of a suitable

catalyst or base.

T Lymphocytes and their Migration

[0061] By the term “T lymphocyte” or “T cell” is intended a cell of the lymphocyte lineage

which is thymus-derived in origin, as is well known in the art. See any textbook of immunology,

-17-



WD 2004/ 104015 PCT/ US2004/ 015876 for exanpl e, Abbas
et al., supra; Janeway et al., supra; Roitt et al.
wWGeprap40ks ei n, J, supra), which references areChesmoyo15876
i ncorporated by reference. As is known in the art, a
variety of defined subsets of T cells exist in the
body, such as CD4+ T hel per cells, CD8+ cytotoxic T
cells and the |ike. For the purposes of the present
i nvention, nethods of inhibiting mgration of T
Iynphocytes are directed to nultiple T cell subsets,
for examplet Ablus eest appias fedwpy ef dr, sxwe; Roitt & @ evipsadilenys supra), which

referenceg ﬁ@j}?{%@’?}ﬁ%ﬁg g g}’f‘ grgrq?ee Tad é%ﬁ’hoc Sﬁ’e &iﬂfetypé;ft%ﬁﬂéd subsets

of T celld éxE@ 119?’16%@? ﬁu&gdl\sr@%ilﬂ’fﬁlelpﬁr &tls) Co8H bytbtgmodf cetlmyant ¢he like. For
taken fromthe 00 ynph, or .organi ze
the purpaspssef fae presept gentiqyy m;hodg#l pﬁ]@l‘r{r&rﬂﬁgﬂa&oﬁ of ngl%pﬁocyges are
directed ’JOWHBE Bleiedil s%%’sé@s with o@PE&Ld ﬁfé‘fer&ﬁ&%ﬁl‘ Qél1s a8 Biven subset.
contains |large collections of |ynphocytes,
[0062] | n c | Ge ih‘gwnphncympfthne present inventiomya be dayrd frop An gyfpblished T
cell lme &Wg {\' 3?@ . ?egfcu Gl eagr % J{ ?gtgg al frgmtthe?%lldgd lymph or organized

I sSsue an
lymphati® lﬁlssﬁre@%’ 2Qell dbes. Byrmhatm Cofghisisetelymphatiir tsbes rie thtemled ery tissue or

of T cells for_the present inventiqgn is. th
organ whyéh %ﬂﬁl@%ﬂ%ﬂ@fgéﬁpﬂifé‘ﬁn%%fé&ni’h‘&cﬁeés‘B@Hglé‘& Sy eRCltgfto, Bymus, bone
marrow, g;?l@éﬂ" g h%és&lﬁe@%ip%ﬁﬁc 1 4¥0%! T &R Miaf Gssocibiell | AHSHAHB |t1|s${1e and
ﬁtra ut aneousl y, or fromthe circul ation of such

slﬂn-asscsvm‘]:@omeh{ﬂﬁIO@iSﬂle B@L ptdfu@“rqd@omc*e ahTicgnfoperfuepen; igvention is Sthe site
of an onggRRERAEER TR ont s p £ Bfing TR TSPl .
mtraderrh&ll’?ﬁﬂi@ﬁt}(atcﬁ&ne&ﬂ@@r dﬂﬁﬁn thia)cutoﬁlaanni of suvh Iag;ubybct ant i gen

admnistration wll aS|I
oossy 20 B ShT AR ML B P2 s ShLDEL B, GRSl i
dose of thé‘ Gl Se 1r9éH=st bﬁoﬂ%tobkahﬂh% BByt Eéﬁ ETHIQRBS, rotite uﬁ@ﬁma@obf

Ime i nterval s di sclosed héerein.” [0064] By the term
antigen aﬂm}nusvm(@d}vﬂ‘l Hem}yoﬁkp;qr@'medby one of skakl dythe agtémphout undue experimen-

tation, alécilgd]élg s%t %HOtSh 1:te\r/a:'::lt ’intggg%%sé’n?&tg%—’r d},\(ﬁ‘br e act Ihféglefer?ghereln'

[0064] agentBy theterintiactivatedsklymphowaeit srdnctivaciditiesil, has wpébérkingis
or suc

eS0T B B 15 B L5k B Bb s B Bl 8o

present 15@&&89%(1&% éﬁé@lﬁ% ahBsGheorApFPRIonar ackiRAtef §RHIa R Ynitogen, capable of
tabol - i c changes, induction of nmacronol ecul ar

1nducmw¢smmso; by theti€lge sStmhAespmﬁQs dnclysiedt g nggyxh@qu"gp@m@éarr]y metabol-
0 th 11

ic changg}J uidsgﬁf) %ri %Igl rﬁacg%ngglelélﬂlﬁs ?1’5 %u%%n?ﬁﬂcgggbﬂ éﬁ&%ﬁ%ﬁ esis, ce

division aeﬁﬂl tN@likd)@s 16 voetl- Ihﬁmalrlﬁ tlierm’wrSumablE menantigeangpedific lagehds capable of

actlvatmgél{ q;q?]réteagﬁr) Oto@lulg] ﬂgegag“r %@HBQ]H(SA% gﬁt‘lnaﬁe é\gtjﬁ%n%edqg al%mtogens ?pollyclonal T

cell activiyb pheRag %ﬂéﬁﬁa@%ﬁh AAEdiphiBRGhagdbiltinita t A DGt e Bitiratifi@agents are
anti’bodies to T cell-surface structures, |ncludi

antibodiroio T paik-usfice sruchiies, Biidng s n@ﬂém(fi%mc@tll podies iorthg Q%?’ oell-
surface rgoiemglu n‘t1b§@%§ ‘{Sﬁgé ?.B%%Qll E\F&?ac S &&hd a&t RALES eFo fH&l(ﬁ%ﬁ @ell surface

ace’ ecul e, and
molecul@aind tiad nadtirgblighadodf @12on@szetheadtwatlmageuatmﬁgde phorbol esters,
t.s |nclude hor bol ster
such as PR BRI SR O B FOTRb DI SEATOI b P g BT b pgphor.

such as RRIMPciRAIAGEIiRteh QRORNOE S, actﬁéﬂﬂg ag@énth ARQAMBddies tAITS®RII receptor
intended as T cell activatifig agents are antibodies to
T cell receptor



-18 WO 2004/ 104015 PCT/ US2004/ 015876 chains, specific
for either the constant or the variable portions of

WO begaoohmi ns. Any activation of T |ynphocyt eBCT/NS2004/015876
vitro may or may not include the addition of T cel
grow h factors or stinmulatory factors, such as ILI,
L2 or IL4, etc., to the culture nediumfor part or
all of the activation interval. Activation, anong
ot her effects, produces changes in T cell nenbrane
conponents, nodifies T cell traffic in the body, and

chains, spelﬂl!ﬂiu dascithepthe Ssnsmant of the myabécqurhams afehosgicheins. Am;aq};g?tlon of T
whi.ch T cell

lymphOC)ft?sSzg lyggo ma)é of @a& g Clprflgcéedtlixe n?lcp (?ngcq (LF gl érr @ﬁ]l? fatctotr{]%%glg‘{hatory

factors, sth 43QL €ATD r IDE cRAGK GeQulttke el for pah(m‘ @]l of the activation interval.
Iynphocytes are known to n1grate frogmthe bl oo q 1
Activationy aneqns: ither glierts.quiediices Fhapefdithg el e PRty rodifies T ce

traffic in ﬁ{%tbogf Nk $n c@sS nglgﬁ oi“@dz?ﬁles A3t nge AL eheORhyY B vHi6h T cells exit

ic an i ch they can respond. One vay to
from blocalsasﬂsmnmt t}ymghdcsymes, asris dgsettibasininpre detméb@lpWT

o005 TPREERF S S B GRISEAPML LT Ml BT Bl i

from the mea ehe@eh Irfo Bisubs &lﬁ:ﬂu(ﬁig%ssmﬁs fig wmiohf&raaﬁge_m mqordsaasfor Whioh

h h b
T RS U G T R —

mi gratlor??é %(?Blrbglb? ? 0@%& ked 'b?o%d@tﬂﬁ)%hfa%n bPfympheRl dr blﬁiﬂl@éllﬁhat

I n serologi'c (inmmunodassay), .
includes Tyymphmlytes, mpfembnemnchmm@f leas186%c aneepishserly ﬁ’b‘@?ﬁé g% T

em cal _technj
lyrnphocxt8§)' ?ﬁg §5OR pgrtcg}t%gfs iy LII)ErﬁpehJc%g gﬂgra-g%%%?édqgﬁ}ﬁ%gutme methods,
for exampreelfsﬁlg&bhyodléﬁ spaviao st c}ell lﬁarkéls, frefembly GDB) mcsbrol@ud
their presence.in a selecteﬂ site, tiss rdorg h 1
(immunogeseh AP Yerss By BFHIRGIUp HUPTERS R sochf St Thady 6F Hjpmiumochemica
techniqu propriate detection nmethod in vivo or ex vivo.

0067] Many detectable | abels are wel|l known for use
[0066] her eThe laBeled cells art admimistased byaipiscion phinfsionapreaaly garavenously
ent s th u
0 A, SRR ol DOk 8RB b e LB BRER) i
the des1réc5@§sﬁ@ﬁ)3an #ppebperatietsation mbﬁhoﬂl IICENo blﬁe)q wiaged by

positron em ssjqQn tono PET), fluoresc ar
(0067) ol oy CoTHBRIGALITATE WOThUBE PTG LREIse of abels
which cah%%luggc?m &f@ﬁb@x?é:atgeﬁﬁ ’thaft hKQIEME A the frkdéat PYEition indide radioactive

chromogeni ¢ [abel’'s. [0068] Useful radiolabels
1sot0pes,(naemhnm1atm isolepys, alvdrﬁcnmpoan Weicle earelep IBiPepbbg BPSIFHRY emission

td vit t t

ool 23T o B PTBRG B2 S SEUIAL A nclue
radioactlgéfﬂuo%@nt,]ﬂlﬁio it, oﬂcﬁﬁémogahhﬂaba]lsef ul radionuclides

are 99Tc, 111 7 7 897r
ooes) 51 Shefi ot et AT Pe et e gy i
a gamma%o%frfe"r r Rhtii3eh PGl 35 auforRIiSorhfiBl efeS 1ﬂélﬁd€f 3(H—Itl1‘¢ P dCr, T and

ce | een [ Ost fr int er
By, Othenu@fumafbhnuqhdm&re%ﬂ‘ Cglllrlalgll;%ru ? %—“@r kgﬁédﬂAfr I, LOY and *"'T1. If

whole tl%gg g g 1% orﬂe u%ed 4 g&&?edqja 1%ﬁ§clfd§ ﬂeotﬂétl'fé RottrQutﬁ?zed once it has

etween 't he anpu | oact
been losf ﬁaunhesﬁmamr oB4 cell into which 1t was originally 1ncorporated That property permits

a more direct relationship to be described between the amount of radioactivity (counts/min. or

CPM) at a selected site or tissue, and the number of cells that have migrated to that location. Sicr
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CPM at a selected site or tissue, and the nunber of
cells that have mgrated to that location. 51Cr -19 WO
WQo410049015 PCT/ US2004/ 015876 (in the form oPCT/US2004/015876
(Na251Cr™4) is particularly preferred. In another
enbodi nent, cells nmay be | abeled wth
1251-i ododeoxyuri di ne which is taken up by cells and
may be incorporated into their DNA. [0069] Conmon
fluorescent |abels include fluorescein, rhodam ne,
dansyl , phycoerythrln phycocyani n, aIIo phycocyani n,
(m the foom pﬁ(Nlaf cre(hy depatictilityprefsscdninrmotieh embocumenb h@ﬁ/senay be labeled

R

[0069] €Xan@b@mon frudHsedhdl lab&R indanidiotesedin, E'hmd}mﬁﬁ@, eliatsyPrphpesrythrin,

phycocyq%g}d éggelyshgggq%g@g;g rql%ﬁ aégt]luorf 1ne [Mor?w%ei ﬂlf‘h as the
dansyl g@?ﬁ st PleRited B? hgﬁttcﬁ‘&tp@R cBlat @Q@éleﬂ@ly 10BuoRELEE). nBéd ﬁi%@iample,

renovi ng a | ogi cal specinmen froma su
Haugland RP éﬁqadﬁqwk@gFiwr@yememhys @@«é#eqmtréerc%?ﬁwqﬁ;r&l@bgd (or later),

ns t t the label. Those of ordinary
MOlecul%r%F‘?qes’\/&ongn? g)é%li fé o3 ppreci ate that any of a wide
[0070] Vvari Bt ynQletdotisn Ofthla dgiectable i%t‘lhﬁai}sbe( mcoimphshedl’oalrcmmng a histo-

procedures) can b nDdIer in.order to, achi eve, su
logical speiagny fEpm g SHRIETiABA X TOIPET BHRHCIOSHPYRUSICE PP PRI Conditions to
detect th@fméld B of O-Fdlﬁ%]yl skﬂl Qﬂlaﬁeéd?ﬁ/ a'pgre@l\éw tHat 2§ ofth twBdle Vatiety of histo-
njection of |abeled, prefera 51Cr - | abel ed,

logical namoudg Encls pegiifing PToas@iies) cam b@mdﬁﬁﬁﬂﬁm%tw joxe syofydn situ
detectlonntlgen present at one or nore discrete sites that

can be sanpled. For exanple, it is possible to assess
[0071] the THeg ﬁleeplteﬁervddlan’fboﬂimeent ] etitreigrafionéd bwiliatedatter iv injection of

accunul g an anti . Ni n tiss
labeled, FGHRARY G KB oS aRE SO -cU T OB G BP LGy it b pieen
present a'i bﬁ@éﬁn&‘é d?é&f‘élté’ Gl thak b Bd sampRdhiFe! etee1€ai i potsible to assess the
determne the nunber of infiltrating labeled cells
degree tc( ‘ehlgh thebyj catgd dreets b@fe@ﬁﬁwulaqa@)m anpjgen-containing tissue by measuring
at,l 0
v o 8 BB DAL RS Sl 33 . GRIBARIAISho detemin
the numbee 8t &ﬂilﬁaimglli‘@l@ltnells {ag. fy autrhad:m gralslw)h T cell

mgration usin known .or t 0. be e
[0072] ass a% %ﬁmmﬁwﬂaﬁ EEMsLeh "Eompgﬁ ftigH of gher eslegrtr}ﬂ“rf}emwa ora
candldat%ééﬁt 351cR13Y FHER dbRitH td MMbatecAN bélUMierati@P@sing ahyknown or yet to be
The antigen 1s preferably one that is
developeslssenyi at ed with an i mmunopat hol ogi cal condition, such

[0073] as af, r?é gﬂﬂggﬂﬁggntdérﬁ%ﬁ Gre ALAR vaﬁi & Sflebn A\Yin88he antigen-

(aut oanti afore antigen that cross reacts
spemﬁc Wictls. OFhenntip@sis prefelablyant thgeis agsocated witl ars mmanopathological

codiiof PSS ek Q07 b2y B GAEGRRL T
antigen th& drés 'r%tsosfqtl@mpxﬂhﬁl@& a bdMAgE0 gleG al cagh flaweipénic H-ﬁxmcay)

ext ensi ve description o adjuvants see, for
[0074] A Cortpe pafems AP HatiS RAER oM & TEeer B & Porgmin-
istration %%lhtplo{c)zﬂg 1’mn}1/1919)%glca’1: E\adﬁ{/an@.l For an extensive description of adjuvants, see, for

example, 4 Compendium of Vaccine Adjuvants and Excipients (2nd Edition), Vogel, FR et al.,
available from the NIAID web site (niaid.nih.gov/daids/vaccine/pdf/compendium.pdf); see also

Gregoriades, G et al., Immunological Adjuvants and Vaccines, Plenum Press, New York, 1989;
-20-



avai l able fromthe NIAID web site
(ni ai d. ni h. gov/ dai ds/ vacci ne/ pdf / conpendi um pdf); see
w@b®ma/1048B1gori ades, G et al., |nmunol ogi cal AdPCW/ERL084/015876
and Vacci nes, Plenum Press, New York, 1989; -20 WO
2004/ 104015 PCT/ US2004/ 015876 Bennett, B et al., J.
| mmunol . Meth. 153:31-40 (1992). Exanples of adjuvants
i ncl ude Conplete Freund' s Adjuvant (CFA), a mneral
oi | adjuvant enploying a water-in-oil erulsion It
contains paraffin oil, killed mycobacteria and
Bennett, Boernil.dé Tnomoals Medt d53:8 had 1112 98). eErmenl erdo fad Avus airplude Complete

peun At ) RGO e 0 B o

paraffin S&ABI& BHdJBYER aﬂd&nﬁlﬂiﬂd&ﬁé@osl@atb adpptstd Fichad’s lASiﬁB/ant (IFA) is
manni de ol eate as t he or surfa tant

a mineraRp# adJA‘em slamlar /KA WNW fhei gy a%?fﬂa Mo%‘é%@? A i (m°°mplete
seppic acﬁ,y 19Q n]hﬁ& 1diP ﬁ@aﬂﬁhaﬁﬁ@%hﬂﬂl@éﬂol‘éﬁg 9t M%inhi &N Girfactant

acteri a components in 2% squal ene.
compondviil ‘IthDbel Afdglxvauﬂ Sytsicori¥ (RAS) mkmr\aatmﬁn@mapn gk eontains

ceronificl v hap RO e T s s AR NplE °
formulatid® afRdoalimdrtigBpheailable. TUCMBIBRIs aT\ha&erempﬁl e;tﬂiﬁmon ghat tdvabines a

i mmunonodul at or conponent ., Anti g l? t thle“n .
e Ot b 28 S P coptymer s
the 1mm?1§%@%a‘fm%ﬁ@5ﬁé§ Q0 R lfo%)ﬁﬂ tt@‘?heéglbdl%‘@&t arldYr88ehRY kPthe immune

I's a preforme (squal ene) -1 n-wat er
cells in £]Il’i‘ghl&lcomcehhabd fises Salntﬂxokxigumpﬁd)WIOhdSAﬁT“@ us & grefermed oil

mur arryl pe vative i
(saualenRIBER PP O VS AR AE PO UG R OSSR fpeptice
derlvam%r i€ SRS AbidmYBBKE ompdRkMY AMiHinhhaaltQajuvantd Bre generally weaker
uvants and are therefore used with nore strongly
adjuvans W@m adjwyanispad gre therefore Peed il poesEeDel 4 dBrEREenic
antlgensa iy a%ﬁ‘gjcelhh enc{dl-s&gg?ln{t{geg e iu]%ruP filgakd B/asicgﬂ’f IneWiHiR slow

egra at Ion O roce ose paper al
degrada@cﬁrﬁéﬁiﬁ@méllnbbcemner aifovarp:rolgegnd rﬂnmmflahiagwd Empapsulated or entrapped

g B0 s N AE T SE T BB Srlers 5o

are antlg{eh%gaiﬁf)d s %ﬁrﬁn/@mléﬂﬁﬁl AREId sebrapactuits afedloafédEwhich rapidly
m cel | es. abl e structures are fornmed which rapidly

migrate ffj drpiing lywphpadesi Rethiophredinsedeand hamoral dapunpgespefisggjare induced.
Exampl%rh‘iie gjﬂﬁ}}f %ld ?%e responses are induced. Exanpl es

[0075] At an appropriate tine
[0075] af t erAf anmappiopeibie dime effm.' 1remamp¢t®n7f0r taroply §; 14 deys| T gells are

harvestealfgg%gx%ra\éﬁgag ggagonﬁ])}ttﬁ%g o?gre]lg o IWqu%SI%gggﬁgd Igcl:J glrﬁqerﬂgl%cytes such

as bloodWrAREpI0 mdyYdihe sdtde dTehdsBE 20! Biefeped 6b\@8& ate dRlsbRen or, more
Preferred sources are the SP| een qor, nore prefera

preferabiy, draining LNaghat Hmm theammupizatiomieniLyamphesytes 4] Rarvesicd fom these
sources l‘éﬁmﬁé( Lﬁlg g@?u ol fs%?af’édeﬁ ehfi %%?ﬁes@léﬂfp}ﬁ?czyﬁ ?ﬁ% lalions using

er 1so ate or enrich
conventioymirjhoeiydmmpmpnﬂratth@dss using conventional T cel I

enri 0076 These T cell
[0076] enri ¢ {rf%{‘}& gt ogll %Blﬂih ytg rp8p1tﬂ?1tsm$sg gte ef% ‘{ﬁltwably labeled
(using allghe H&dnbed above or any other appropriate detectable label known in the art. The
labeled cells are then introduced into a naive recipient animal. Preferably, inbred mice or rats are

used and the recipient and donor are syngeneic or at least matched at the MHC so that the infused
-21-



(using a | abel descri bed above or any other
appropriate detectable | abel known in the art. The
wo almelieditel | s are then introduced i nto a nai VBCT/US2004/015876
recipient animal. Preferably, inbred mce or rats are
used and the recipient and donor are syngeneic or at
| east matched at the MHC so that the infused -21 WO
2004/ 104015 PCT/ US2004/ 015876 cells are
hi st oconpati ble with the recipient. The |abeled T
cells are preferably injected or infused o .
cells are liytotanpatible with the edoiriats! The labeled Tpgells Austprefimalyninjpcted or infused

. circulate and.mgrate into a,target. tj.ss

systnniys QTS e PR T ST ARy g i e ol A0 e targer
tissue is GHRlthA @fther@afirallytxpbdes 8 dntigeh, ey al seiftantiting hgdifse gbich these T

cells are specific. Aternati vgl y, a foret{? n .anttlagjlelan 1s via
cells are spgifise Adieapiinen a loraigieatgen Py ke PHYIGRdI'S A TEOPB RN}

' B Stof B EQse, abr&id S ofGBS Bufusdd BF Bipkdd Ieled T

'de(Hréﬁg%ﬂg&#ggﬁgggﬁdﬁ“injecfzgq?g%eleJ)T_ ce?ls w .
cells willmhigrage ® and aenuimdate imthe siteor tissuher osgandn gyhieh the gatigen is present and

rgap in which . the antigen is present and expressed
exPresse‘?W aaPOF‘BFFﬁolg‘élg%ﬁpsﬁ %P‘fe"%‘? the T cells. [0077] For '
[0077] €XanpBhesxainPle, HEthe ade o0 lliselissealths caiiral frgvasnysteain (CNS) involving a

nervous system (CNS) jnvolvin . antigen,. .
CNS antigprior thei anipalfersielsssuct @@ Msd@dﬁ%gaﬁ%%%zasﬁé&m‘i&@es a
isease- | VB nings 8r EAESER818s 188306 irfthe Grah bihdI§inal bordMe¥ten as
dmamea%%QEﬁgﬁm%yggﬂfgé?oéalize in the brain gnd sp?ﬁ%l cord,
extravasatéd enileaisons of telbvin dwtfenn ebpirevesquimisus. cells in the

form.of perivasc cuffs. [ - SR A :
ooy 12" Rl PR R Tpo s Skt
desirabledb 8RS ablb tepréducibsmeabtenftblyhmhecyde sbatrhent into and through brains.

reproduci bl e neasure_of T hocyt enent.,into_and_ .
The umbfagheba o S G el B e TR B b e
detectioncrﬁlf)ﬂr}mgd,aa'é dﬁcﬁs@é@?&cﬁg_ $his@ak Ao B dsiRLi8 ARigerfoby, é Aeby histochemical

ap priate detection nethod, as discussed above.
or other Hisiodogimhmathods.be done in a visual form e.g., by
hi stgchem.cal or 0O ' - Qo4 Cak a st ABhsed
100791 s ndvdasige Nipdlefhe f HpRL A EBoRERR R 01 T
foreign AAGEHL, aidBpa@ 08 yisd efntigseatcupolation isfopeatidops parttof Geresta Preferred
' depat. or, si.te of antigen accupul ation is.created as
routes ofnminigfripg dheaten 1pF&¢ aar™A) Sy PRETRS NiffiefRapls fipion such as
picryl cHid} APl hI S fdnfe Rid or flhooB RSB en6) orld@Rir6Rinz S ulfbiiib adid. A
reactive hapten such as picryl chloride, picryl .
certain nemibeoef T cellsivdll nugrate ta dheodiersif ahtigsadz éng draging LNif sufficient time has
initropenzene sul fonj ' certain nunmber of T
elapsed g’éls‘?lge \‘/’\f&‘f3 PP gea o][ht%ﬁdgﬁglﬂgéﬁdf antigen or to a _
[0080] dr ai rOmgpbiati, esetfflifiiddrteit | ivindvaton ef apdlerediated &opmmne reaction
of the antigen to reach t drai ni.ng, LN. [.0080] One
of the tYB?)BPb‘é(&%‘_,’“"@)‘ég‘ﬁﬁh?df ¥ e et PSRt
(00817 cel | -TRGbREGHg RS aleddgh8d afd weil éndeyfieod hiathoveskilled in the art
once classified as a "type |V hypersensitivi

ty" .
and the wisledyingprinfiplys ¢an trnfound e imgnunelons dxihook SP@%@&W%&“ above.
and wel.l under.s d .ski | ). 0 S
sire dofffgmf e TR s A RREE(ET R g M efids 060 so) by
chemical lyRodly@)hé protd(@kin shis Hissas thedyelloivirerthe bipangical moiety to be ‘seen’

as “foreign’ tissue by the immune system. This is done by reacting the skin (“painting”) with a

‘hapten’ which is usually an alkylating or arylating agent that reacts covalently with and thereby
-22-



Here donor animals are sensitized to a self protein
(in practice, skin is the easiest tissue to use) by
weberiteali y nmodi fying the protein(s) in this tPEHUS2004/015876

t hereby allowi ng the chemi cal noiety to be "seen' as

“foreign' tissue by the immne system This is done by

reacting the skin ("painting”") with a " hapten' which

is usually an alkylating or arylating agent that

reacts covalently with and thereby -22 WO 2004/ 104015

PCT/ US2004/ 015876 nodifies protein(s) in the skin. |
modifies f@ven(s} i theskinlBeser ol tbrodiyn doliering sinsiizption, splpins O dragpng LNs

are taken I(%{?aﬁlb% %p@?@@g-f&%ﬁﬁﬁgﬂ%ﬁ%{s hl%teg?ﬁﬁ{o- aF hﬂ@rle&enﬂ_y—labeled and

transferrddl i mBH/E8BYipi¥nt sabed €6l Andverionafigdotion eBribmtb aclh ansger the recipient
_ reci pient animals by intrayenous iﬁjection, Plriortdto.mth
animals hewe had 2 pergpe T vl foredpplicityes sakm pralls tefpePREg Pnted With the
same readtVe S Ol B shrQimS bR thnbir SonSigik&d 1 oa Begin B @c@miulate in
pinna, painted wth the sanme reactive hapten. Wthin_ |
the haptea-nsduifi¢d tissnw Se¥4 lpatd later thadibaie cor he ramovsd ard ghejoel agragylation
t ccumul.ate in .t hapt.en: £ ' logicall
s PEEHTEL L o L LR R ooy o
histocherBRENTdhalr BB case 93 elsdsbelddroellf) @acammdatirn is assessed by counting
fluorescentlg-labeled cells, their cunmul ation

radioactiyg;desay iya HE |d6§1p% a’[mca&y, the REFHS B%fﬁsT }nvgﬁta&}s??n inhibit T
cell accultélglgatigﬁlﬁ?thgsf mb@d b? baekbeshfuebd o an@ 85U ik IddEISit preferred to

essed by counting radioactive decay in a suitable .
utilize a shbively pulygi anaithed T bymphagdapepuditionrhscase therdphibiiqry gpmppsitions of

can inhibit T cell. ac y ' ' by
the presep P ghottt eﬁ?ﬁfc%egr%%l 1@%&}# ¢ %ﬁﬁ%@r}%g’g?n@?ﬁ% eferred
[0082] It 0 E]Vtai;duile&%n@oth]ﬂiataﬁéll\s EVECpLgrown rn']ﬁ cyelmﬁ{e g_ﬂ:aatta'fn confluence and
~ lymphocyt e popul ation cayse e i.nhi r
deposit 3 SA51 14 BHSSBH = THEN A BSGHE APHTILY B ko i seme componens
found in Pg%g%%%@lstiﬁ vhD(BIEEEER A N Bllny DRBACYS E745.11581(19M3)). Activated T

Vascul ar endothelial cells (VECs) grown .in ,
cells migratk throeghvihisimatix & the sume fagkine as they do Hupeeh tissygs in the body. This

. . endaot hel i.al subcel.l ul ar i X ] ' .
wisaio ST PR YA bt i
fenestratggﬁgfgﬁlgbézt?g%i tzli?gd?'xg?g)ére glrﬁég}ﬁt/higﬂl f:rells cdllcl lrr@V b.nWHen\)@ﬁ are cultured

: - . Actjvate cells rate
in the upppy GaTIReE H SChARTTISE Hiey T SRt ondiirass 2ud Ao  gpoetiutar

matrix otfé}rtgé"%e%la?eﬁqﬁﬁiér.n 1t RBvREHY celldtirs suspt@leattbée th@WEHayer in this
studi ed and put into gractlce by grow ng VECs on
chambers they iwill nigmiedbrougihiitane dearadeihe suboalhdan Rafig pnddpierass further

etween two.ch . [ ;
trough i G oNR SRR B i BUOTHAS LT SGEpS SpeARATT Rk ec. The
efficacy QE%ée&’ﬁlfsi thii’d”baﬁ inhil%it thg wbilityt af ’Er:]cn‘lﬂ;s e m@‘eteahlguﬁle@@mmalcan thus be
“subcel lular matrix_ over t nest r.at rrier..
determingg oy \phacag tre @A0F B eathgr %rl}’sf’&bﬁlﬁ‘ e%%kfﬁ%g IS ReEpd Fﬁ“F‘r‘] the T

cells areyﬂés%nt. ‘?ﬁﬁﬁ& fof tHeP@¥niW flantitied BY EorhphirRigdhe imBaRdf T cells in the
egrade the subcel

ular matrix, and mgrate furthe .
lower chatmbersghe.t mégrated ealls) of the asent-treeed BROUP GRIBHS IR AHBEFT %;%?f‘éls in the
th h . ' R ;

lower chgg@ﬁ éﬁgﬁ g?ent%l? ﬁ&ﬁ%ﬁ@g iagé‘l# ot g g%%al‘ﬁ}/tg conttdf _eli_ge%ft)f. GRS e®bd is

can | he a y o cells to .
commonly g§edtte stuldy oeiymigrhicn thotugh xascalar etleshdbiom agdtiewell keevibip the art.

pl aci ng the agent in either or Leur ]
See, for emRIG! fqgek Al od e Pt 2 glgﬁé'%g?@ﬁ%?@s b di¥erger, B e
al.,. Traﬁ{ffl&;ﬁ&z%h. @b, 18 e 188e 000 Bowawidd Ned: &Y. Boppldgngo12ne-280 (1997);
namber of T cells in the  og




| oner chanbers (i.e., mgrated cells) of the
agent-treated group versus the nunber of T cells in
wo b@4/10o0er chanber of the control device (no BOENE2004/015876
a negative control agent). This nethod is commonly
used to study cell mgration through vascul ar
endotheliumand is well known in the art. See, for
exanpl e, Poggi, Aet al... Europ. J. Inmunol.
27:2345-2350 (1997); Hauzenberger, E et al.,
Transpl antation. 69:1837-1849. (2000); Borthw ck, NJ
Mohle, RE4t ol (1997)| BB GOV 090975 2andTWu( 18} L.ab. XdveD79: 1015-1025.
2004/ 104015 PCT/ US2004/ 015876 Mohle, R et al., (1997)
(1999), egghosvhighois mocogepreted by yefergf§ Lou, Jet al., Lab. Invest.
79:1 : Rfat WRILRTT iiniHo6 (it Ri@hish from
[0083] by @gélpence()ft}{eé’?&%ﬁég@rf%gg%ds of the }g?peseﬁt &
within the hh)@dtvas:snlsumatsmrrﬂlm grtisyudsyraatiety) iethe ﬁﬁegmm ofpetlipsiated

1nﬂammzﬁgrélfdﬁea?eﬁ a{:u? 801%0@&%’%0@8 %‘ﬁ% §b1*1€72oglt1?é§5 [:(grﬂg QQ td é@? ?gl?lrfrsa v?sgy‘fn)}ay be
determinéd B @@esstadudcigddn tedxamplds emﬂthieldlhbgenmlftet hTésldlmltmg examples of

npounds to act in this t erm ned
such infIRBPOTIRS Ao HP RV BT UE (eRER BB BB N e Present
mventlomef HERW, RES msgﬁaﬁg CréHaeddikdakd, anovatREdiated deanets, @tromal
i fi ons which may be treated by t he conpounds of
keratitis tttveltlp,rtbsterdltls sialianandgips harheirs. RA, MS, ADE, psori asi s,
[0084] %?2 ssﬁsed ﬁe?gi% e%r&ejlﬁhlﬁ?ﬂh@?%g 1%% t];iléaglh C?SQ £.OfBpping,

preventifh, i’&&b@ﬁlg, [Iﬁhﬂﬁﬂjlng\sr s]&eﬁigj’ﬂé tmphocyth enigmtion frpmﬁh@ 1obd into an
includes its general pean

I <!
extra vasgulay dify ﬁlf?é‘ as SEEQUIING thygues [f’ﬂ? (Foaseh H‘Bn%f A g Ffswgdtendeq.to mean
reversm%bﬁ@‘@pcfggé{srsﬁmmr Qéw%h't}%f sybPontsT akliask driidrasn.  ext r a

r site, such as surroundi n t1ssues

[0085] " i nhiQsintpounds taatsnhlbﬁffewaéagltaaom erP@\rF‘e‘?%‘i‘Sﬁg’l {th éfeatmg cell-
mediate<g rng; rrgesdcillgt? ﬁ%)?})ggéag nag §1¥dﬂ?&ﬁ”5r therﬂl dﬂr@a@iﬁé’e(aﬁﬂ is intended

to includ® ¢rétention,af‘protdotorefrome’ ‘bepm%fomloff or “th@r@mt q>ﬁ1 g‘f a dispgse or
medi at ed j nmune, or inf Iagmtrat or

disorderg OP]I'&V?I’}U@HS ge 1yt inyQfy esyadpugip %n ﬁ‘gz pr«gse n‘f%mr%) x&dor[ o

phannadeﬂt%al‘gﬁn d%[tfo\ﬁ%io‘r Qﬂ‘:he mdl%t‘iﬁrﬁfrtalpﬁéhriﬂc@ ¥ the disepger Edas,dor example,
%er apy of a di sease or. disorder.

in the aﬁirﬁﬂen@iﬂ,lw sgecwes—fah adninipiasioned a P ARREYISCPBIROFHOR préor to
e nt (6] 2
mjectlor{) ﬁﬁ%%nceﬁhaau C?é‘élqg gf MEP) TR tﬁ@hﬁ@&%ﬂ’é@ﬁlﬁ nOPrdYehtin” of the

ear ance e di sease. Thus,
disease. f* @ilp@é%imi”%eneraﬂy tﬂvelvamadlmhlstmhtm of tEAEmpnynd e§erfthe inductive event

ni stration of t her apeuti ¢
bt riof o Hb PRt S e B BT G plhst
admlmsirﬁ%ccﬁ§ ﬂr&%ct?de%%ﬁ@@mﬁ% sk dr $njbdtion OIf Ehecomt éphialito@én, beprior to the
di sease. pression” generally involyves

appearammfﬁﬁ@pmma S TRITLOMASOBBFIRIIARPPATSEIR” PhiGe disaaset | Therapy”
generallg mvo ves B4 nﬂﬁa?lon B?th% Q@ﬁé&@é? @l 1k g@&ﬁﬁ@ of Bk dﬁs@%e In the EAE

i Sease. exanp successf ul
exampla’;ldmnclassﬁﬂ raaimmstrambn af ) nm@tlmflmommspn pbihe ghecghalitogen and after
nj ecti on

clinical ggﬁ%léarvg lﬁlg‘éecigqe}drr};gm%glg%g%léa:ptyggﬁﬁ}e cglﬁs%t seP &L}Bﬂl ﬁeountdgﬁtood that in
human mSMPRE 8ERInBNalwals pArsibll t6 AarSBguishituew 8y preventmg and “suppressing”

since the ultimate inductive event or events may be unknown, latent, or the patient is not ascertained

until well after the occurrence of the event or events. Therefore, it is common to use the term
“24-



general ly involves adm nistration of the conpound
after the appearance of the disease. In the EAE
wex@apbe]s successful adm nistrati on of a conmpoBCT/USIV04/015876

after injection of the encephalitogen and after

clinical signs have devel oped conprises "therapy" of

the disease. It wll be understood that in human

nedicine, it is not almays possi bl e to distinguish

bet ween "preventing" and "suppressing” since the

ul timate inductive event or events may be unknown,
“prophyldx@f’ @8 Histifigt fidfke tpatmeant to eicorapasabotbr ‘Praveetihg” and “Suppeesying” as

after _the occurrence oﬁdﬁhe even

defined heqngisy Jihsterm jtyeafmaent (3HHs ge@g%mfﬂg?? inc ?/%%e HquBilams ” As such,
the prese%t ok 4R wichfefid ?Qtﬂfc%a&%? Bropheeitadnaissaticasof the compounds

stinct from"treatnent" to enconpass bot h
ofthemvémm/cer‘ftrﬁa’(gad&n@ﬁeogemﬂﬂéﬁlsl ng" as defined herein. The

[0086] ter g% o c{o?n)%@toun%t%@élnk‘ﬁlﬁgnI}%rﬁemséétor@éapﬁmhﬁls'o@%’tﬂéﬂﬁlammahan

resent nethods include
subjects. tm& beﬁﬂitﬁﬂha@eﬁme invantidroare pmn:sphyddag be pa@euﬂnaﬂy seitahlq fon theftreatment

the co s of the inve on. t
of human&ubﬁgﬁg%ppgwmapéb@gﬁts XL 2!.}#6 lglé;et% ek Iaﬁl\r/ﬁejallisq?%?f%heep,
COWS, hoﬁ@% 2P8s, 3 &?,d@n’ﬁegtfc%hlpaﬁiﬂﬂ Bginals (@Egh ehtsdupsplabantory test animals
jects.” The conpounds  of the invention are
(e.g., miceonts, genescpigs rawitBetceptiNearildadgplsapl e for the
[0087] tr eaﬁ"gcgcompo%];lii Fln%flélmo ga‘?adn%’lﬁtéﬂmnh§ﬂmj&ﬂr§a fi&¥ment-

i nclu Ivesto ani mal s 9 Shee
effectlve‘b@p@phﬁ@iﬁ&ﬁectg&Munp|zgsgsedl beneisy, suph@@ Heetos ampmtap%mtended

(e bor at o t est
to mcludﬁ-p% émoyxrgft'%at ablﬁfiq% géﬁlﬁﬁﬁ gttan? a%g d?sued grﬁn%t,gl@t @\1/ éﬁ ‘ﬁlﬁ%&rset of, or
inhibits tﬂ@bl@(ﬁSlOlﬁ 0087 halikhe r&RieosIRsEsthef tht lbaset m/pmgrasmomoﬁthe particular
dm ni stered to the subject in a treatnment- effective

disease wporpﬂi‘@phlgﬁlwﬁf@t%]f fective anmount. As used herein, such
[oogg] 2" ?‘% I{Ie\fé:“l{laiﬂg'ré?ltn «ebfBet] v@taﬁl'agﬁtd or E&FFdcRGE HER” adlates to an amount

anoun ast partlal y attains the desired
or dose oFlcb@pbdundapor ﬁlﬁrmy&unhd comgpetitiayf thengpf) Wlmh mhpg agmmistered according

toa desn@rﬁgggn?gsj ?elgg}r;gg p&vﬁe& Eﬁeo(gesir th%%io/?eurtlsce %gm%}/ (t)c!wr at intervals
of mmut&o Rk, Bs, RRdeRY rhdried @earh Qﬂ&ﬁl]tmé&lsh)sesd:r hﬁy mnemf thd:se penods

térm "ef ectlve amount"” or "effective  dose"
Suitable dnsagelisvithigthesage of abeshhbusBerer° é’ﬁ&? ﬁﬁbgéhq 8#’“ g Stbody

weight pgr&%%%%el tn s c%os;g‘;%rlg Ie}'erm@& gr"cs e ‘Mﬁ%@ o2 dMnb $lsiee R'g of bodﬁr weight per

s re I'ng-regi men, provides
dosage, §lRB a8 Rdn tHeathagesftl ng e | gtpbr kePefdiody weight p@n;dﬂsayt Sultably, the dosage
intervals of m nutes, urs, tdg%élo weeks

is in the y@ap Qf bHgEo AP Ke B@rskg;Pch Y WEigr 84851 1168 8‘?3 E8ite s 3200 mg per kg of
body we pfg og? degggy ﬁglel s t %Qﬂ 1& 5%%@ Evg:%glt Bérocﬁg&gét\é?h@r sGffable
dosages @&'y b@@ﬁﬁ@&ang@hﬁ" 1dag agE0isg pdfrd#ge:tf &bﬂywlerght, ecludingy bmg fo 10, 20, 50
or 100mgge ke @ﬂ%d?/er k%@grf o ngOpdfp et 5 By HEyfier dosee.
[0089] PE" _CQFEGE d Halfo}i%tsgy mgé?%ﬁt@ imehn$ cérf‘bé Jh@erﬁﬁm&)ymftrehgng health

to 500 g per per dosage, such
care speblahs'at@ﬁd rrgy;depeﬂdg)ndﬁe pzb“od;lan/o@n@lhpn being @f@gtg@éhe @ﬁvelltyg)f ttlga

condltloguz}stvg% %et{le lgfe%eral heaﬁgy age an welﬁﬁ of ﬂm%ssélgﬁct Q her

-25.



dosages may be in the range of 1 ng to 250 ng per kg

of body weight, including ling to 10, 20, 50 or 100ngy
w@eoo4kgiood body wei ght per dosage or 10g to 10BOmyURENN4/015876

kg of body wei ght per dosage. [0089] Suitable dosage

anounts and dosi ng regi nens can be determ ned by a

treating health care specialist and may depend on the

particul ar condition being treated, the severity of

the condition, as well as the general health, age and

wei ght of the subject -25 WD 2004/ 104015

[0090] PCT/ 1432004 ﬁéﬁ&%ﬁt mph P68 B)dmfﬁtwerectﬁu a\,smglﬂ doseair erstrigsenf dpges.
adm ni st ered a single dose.ar

Wil it iqpppila o 16 S6BEREIE b HeTRmABEP I8 ARGy bR DG Bgresent 10

a subject Qéjmcghﬁ)tsﬁiroﬁ dyr2teBty ad 4 platmBicatin goslitﬁbrp reeaBimilhtidnoof such
ect as a conp OSI%IOH refera y as a

composﬁmhaama’(ﬁlmwdp t]@@ﬁp]@élﬁ‘i inghe ﬁ‘ﬂl@e The ARIPREQHMBY caipip any suitable
carriers, (f ﬁlggg%{' %;#gpqgrgg M Bhe 11101\18'3%1?0%19\/«3%1981%&? soc’llﬂaﬂté g'eﬁlc;nnﬁedla fillers,

npOSI Iron may contal n any SUIt
solid carrfeds, kob&ings, adtlflmgﬂta&dahtﬂmcmmpl @&nts deTimelsenitnati amchgents,| surfactants,

e S b e S B8 ST s b

inventiorBESM1Sy infREIRIppRENSkdr A bR RSRIHSry 08 billeapliyailsgically active agents
I sotoni ¢ and absorptlon agents and the like. It wll

where appw@pristder st ood t hat the conpositions of the invention

[0091] ey S 9 1‘1!1&CI yudegt § e[H? Rluge éﬁgﬁﬁac'e{ﬂtwaﬁmc@ﬁﬁb@* in the sense

ot he Slb cal actlve a
of being acmisa@prel \x’ziﬂt}ﬁhe [00&9 mgraamtmfrtm enmpagitionend not inpiierpioethe subject.

nmust. be_pharmaceuti_ca bl.e
Composifanticladhihars ied MeaicrpraitisBl B L i Bl R0 fnd Qlotinguad),
vaginal o%gﬁggﬁt%faq [iREu&RE s@ Qﬁtréxﬂlhs@!ﬁlbp@&) tigrdveeosUb)) aad mtradermal (id))
ositrons include those suitable for or

administrasionl The Gpiaitions meY G@RREICBUE bEPeBFAST BP}@@%P&F?OW atid may be
preparedﬁy%x? ?rlet}i < a%ﬁ?{ﬁgﬁ%% h%'aﬂ f) Hérﬂﬂc  Buch H‘Ieﬁﬁ);ay ;ﬁrﬁmd@&he step of

VENOUS ntra ermal (id
bringing aflobsbsibi@t ihe lactlvEI"legmedamnmth the nsrrlnayfhwb poRiiteas PRe Qyanore

presented in unit dosage .form
aCccessory Ha}grqﬁiéqn% Ja sersral the %Pﬂgl?rﬁ fa }Frfp%?c}l E}Egmrt;cg‘gn?y Q}%ﬁﬁ&ﬁmﬁtely
brlnglng 'ﬁﬁB hedsiatifeinddetitd B gtrRpt With liprid ogiieg or finelyatieided sfidearriers or
he active ingredient wth the carrier which
both, anitbnstﬂrlemsea:ry skawing thaprasuctaccessory ingredients. In

[0092] 9€ne t[ﬁf: adﬁl{ﬁ?sltx%ﬁgig 0Ptk :ppégént Lfap Ot %ﬁ@?hé?ﬁlaé’é’ﬂt&ﬂr&}n‘posmons may

and in Pl hgEng 1 mto associ ation the active
ernploy AnYgoetd ard hny/méinslthax abldeea ithd mecessary dﬁatm@twnmf\bhe‘d@mpound to

i GOS8 S B P G55 A 3o
Local orGOHBR Aatsindidtibh atiReSHira-aicuaPansickl0 Rl svepntoamidtel; For
route and any neans that achieves the nec a
exampledacgmnisbmqmnabbe %/Iﬁ B AP BUREsiy- b é%fﬁﬁ'f@i/@uﬁsémg%@e IP%"HV enous,
mtramuscu aﬁ %uﬁc?x{a)ﬁfeg& fithnasgY grftﬁlghﬁrb ﬁrt ﬁﬁaﬁérﬁoﬁéa?flﬁt&a&ﬁ&al and

ér ora barentef Local or regiona
1ntrader1ﬁdmR3:bﬁt adnhiniratioy elg. &y supnqsaorar isiabsg Ilmlu@dd Addifionally or

is also .conte xanp i
altematlﬁgy baéinwstirq{ Oélg‘gi}yal?? taarns{i: Slg}g aIBPf,cP eg{' %Qi%)r% He%‘ce) by osmotic
minipunkg) 6} bflEny SthérRe8AGIE release method or formulation, all of Wthh are well-known in
the art (see for example European Patent publications EP 92918, EP 0166596; U.S. Patents No.

4,789,516, 4,806,621, 4,877,606 , 4,906474, 4,925,677, 4,942,035; Hsieh, DST et al., J. Pharm. Sci.
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I ntramuscul ar, subcutaneous, intranasal,
i ntrapul nonary, intraperitoneal, intrathecal, and
wo pdoradeidal . Rectal administration, e.g., by PCT/US2004/015876
suppository. is also included. Additionally or
alternatively, admnistration may be transder nal
(using a patch or other simlar device), by osnotic
m ni punp, or by any other controlled rel ease nmethod or
formul ation, ‘all of which are well-known in the art
(see for exan‘pl e European Patent publications EP
72: 17 2921388); Kehtst) 1eHNA 6, ChhrbollddRebaals 6:NEI-263 (YW)maedemoed JHetal.,

4,806, 621, 4, 77 606, _4 4
Malromels ot rowiot Spip. 19: 361 3ol 080y Vans st o6 A8 :5103
[ 44:0L> 1, Redt ad I
0 ST o i 00t e
Controlled Release ]3|\951|&8d|}890) SHzman)\WM el PWP;WZHZ‘34311 56231‘56 (1990).
The dosagg%gtﬁ mstaed Q%in Nﬁdep%bdé’ﬁlt upor%ﬁ@%% ] geﬁ él?d Qé@ﬁf oﬁﬁ@?emplent kind

r 0 ease
of concutidnttieaitert, ]199@1) freqepay bhircatiRerdt arall the nalure@cf the effdcbdesired.

Rel ease 13; 98, (199

[0093] pr eprqquQs@f’EnS_LOf thore Se(‘%@’é(ﬁ%on Sgﬁéklag\mé’&é Mlﬁr ]toé :ﬁgag be
presente&"aé lisBeeIBREOHRE AL cARORs,IsAEBAR ta@d bddh, contathing pRtietefmined

he recipient, kin of concurrent treatnent, if any
amount éﬁtbq m@wewgs@dl@me@tamdel aingraRHes; Aht srleticry Ortarﬁé‘s%qnﬁlé?l%tm an

{ Ridil Bdid

s S bR PR 038y Pl B GRS By
emulswl(ﬂl Bled ftiee ingrddsens may ale be ppseitedas as‘aﬁhﬁeﬁbcmmyt lpasies

each contai ni a edet er m.ned unt
[0094] ; ngr e%l‘[agf?f maggg gqasg 8?m8rreSSé?na?mp% ng, 9 1ona1t(1)§F\§r%tﬁl%¥1é $Emore
accessoﬁ' ISHEMERNS.| OPmpRsRA talAEtH £AY Be PFephed b@@UﬁaptESmhg L ch;ltablle machine
an oil-in-water liquid enmulsion or a water-in-

the actmeu@gwdientem rf@ﬁ@ﬁwmgr@naétww A g EEP e ey SRY IR grixed with a
binder (%) &b %Fctd‘ielgerﬁbprgseg%klv% dis %‘éﬁﬂf és oﬁfdg{r?ﬁﬁ%ﬁh gﬁ%%& cfdss-linked
polyving ﬁbtyhﬁh@dﬂeycm stlimked eodaumwarbexyracib;elssﬂulybsq) ﬁgrfwr@ﬁyg or dispersing

. SRS SRR L e ST R R

compouhd &RiddreWhvith dhahdR BHED dsend Dl@ld’&léts@ﬂiaygfpalbﬂdtlgsbe coated or scored
optionally mxed with a binder rt..di

and ma}pbeefggmylmed@@ aqj'qogqrﬁ‘fléeg slgqyytor egnt&)llegl gﬂaqsa &f @gépgﬁe mgreglent therein
| i QlibOBProvide the desired

wing, 8 YRR BT L B B i s s

release Jufifea d‘abketstmabeopmmndlyshmeprgwdgd withen pntemp@émg; taprestide release in

Id ng in a suitable machine a m xture
Parts"fg%&“ltlgthﬁ’b‘%ﬁ'é%& ound noi stened with an inert
[0095] | qui Gordpdsitfont sulﬁhﬁ forRpRhBadiEisefiondn did niolk nﬁxﬂ)laieeldzenges
or scored and may be forpulated so as to provide slo

comprisisg the agtivelingserientina davered bass, usuellywIcTqig pRbrBHie o F?égaé}uaﬂth gum;
pastilles c%lrrg)grsmg%e KR ofedidhY S QXMPH BRI éﬁ%ﬁ By bel &t Add %ﬁ@erﬂnnor sucrose

ng-proportions to provide the desired ease
and acagin gfiint end Halthetshesreymuptingthe bétiveiegrpdiontiice duwbﬂmh(ﬂhd carrier.

Comp SRR3R, 585, 51 30 Dhsins,

creams %ﬂelétt:@ k8, JiinchRRhe @e 1@ ni stration in the erut h
i ncl ude Iozenges
[0096] Compositions for rectal administration may be presented as a suppository with a

suitable base comprising, for example, cocoa butter, glycerin, gelatin or polyethylene glycol.
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conprising the active ingredient in a flavored base,
usual Iy sucrose and acacia or tragacanth gum
w@amiilbdoes conprising the active ingredi ent i NPEMUSI004/015876

basis such as gelatin and glycerin, or sucrose and

acaci a gum and nout hwashes conprising the active

ingredient in a suitable liquid carrier. Conpositions

for topical administration, for exanple, dermally, my

be in the formof |otions, creans, pastes, gels,

ointnments and the Iike [0096] Conposi tions for rectal
[0097] ad m @orspesitians wuitele foe vigied edmitistagonmsy bp DEISEHRY aspespries,

suit bIe base conmmpri Si.n
ampors,Frpefily B4 gy R fo s Y RTRARin GREER o the e
mgredan‘@cﬁQ@ﬁlei@MékM{ 1H$H@ﬁ4ioﬂﬂe’5@ﬁﬁ)pnb@097] Con'pOSI tions
sui tabl e for vagi na adn1n tion. Eﬁ.g ent e on-
[0100] as peewapsidens suiahls, ﬁ§are’&t|e mﬂf@lagon %’ﬁ g qqug%l?‘& 1
aqueous é&%ﬁ% ste?ﬂé%#e@hb@ﬁut%@ LalidH 1Agy éd’l‘lta"iﬁi ghhil-bRidakts, Hulers, baotencldes

trve 1ngredient such carri'ers as are known in th
and Solutaﬁr Whncb rgrelenthp mtppmmcel isgtonioofithcheplesd of @ﬁsntg%ﬂefiaﬁﬂﬂ@ent and

f t d t
s SRS ST LT S e SRS 2 kv

agents. THRFoaipBsifithd mOxbeiavicatedin ﬁﬁledsse dramtlgvdioss sheled camtdiners, for

example SRRRGHI R0 KoL FATHIERE 1okt BT BRES e (XTaBee) Hiteon Sauiring
only the Mlcﬁ%ﬁéjﬁeﬁlte Glqlid@asiés 8PSl ple WhteClor WHyctions; litkdediately prior to

suspendi ng agent's and thlckenlng agents. The
use. Extoopgrasdous onectionyolbdonsraad swipersions gy e m&a@edoﬁrom sterile powders,

for exanple, anpoul es
gﬂn“hS§W%&b giiﬁh ﬂadﬁgW&%g&%%oregdln a freeze-dried
[0101] (| yophitérretaghit db@ig?kl coinpositieepuire thoge cCllﬂltﬂuylng  daidyl doseion gnit, daily
of the steri

oy b ST S S 5 TR B Bl
[0102] | N EELdhBMIIRHEBS] BAFinSUSPSN $6 ﬂl@%ctﬁl%yibgreﬂieﬁt@ﬁﬂhe dompounds of
fromsterile powders, granules and tablets of
this invektiond dpﬂcebccbwvy, thieBrepInbBRRTIREEINS3! cPRIPE NS PL kR fnvenuon may
Si 1] | i
include og}i(fer er%ts 2 vgfx 1onagﬁgth%%r§ te‘Jr Iﬁgg‘ﬁlﬁﬁtg aiop %&gp(%gg@ CﬂP ?llg%gﬁﬁ for
examplef Oﬂhowlmawmé @cﬁrrdrﬁtaémﬁmafﬂtlbn imaty Heeledsf s,ucb furthiepagentsi apdinders,
redi ent [ 0102 shou nder.st ood th
swectenggi e KT BRYHRE 2BV o FHGtEdRT LS CORE R bR Te B

lubricants Iahél ol fi¥8 r(lEla? Beerfil Wit bIR dwatieees inchide BlicesRNlactose, glucose,
phar maceut i cal conpositions of this invention

aSPaﬂamerm Isarebardneh étuitalle dtsintemsringrEPEH Hicluds cPHestaFt 1 Shlgelilose,
polyvmytl I} ﬁoné’ ? %tﬁgn é:tgxﬁmo%ﬁ ohit@n gl rﬁlﬂc L 'a%[} shiRfole ﬁ%ﬂﬁﬁ o@gents

se SUul nistrati maylncue
include seppbrnfitir dih efl ofgénttrgreas, dhiengensnge @ wspbarefiavoring. Suitable coating

agents 1%31151%:;)2 o S%ﬂx{ (lé)%\c;lgf{:x{ggs q_t\a};lg{y 1%2&1%' {iﬁ %%ﬁlat | 29 aéalg/ea 1{ their esters,

waxes, fgt%l' AYoliE %1% sheltid #pllRers V‘&ﬁiaﬁlé%é‘sehﬁaﬁb@dﬁclﬁ&&sroﬁﬁm benzoate
| act ose, ucose, asp artane or sacchari ne. Sui tf %
vitamin Bi glpha- @gm%xemigasa@rém@ld mesthydparabnn O3} Rapaben or sodium bisulfite.

Su1tableq§01{1>\${1t% %Jlﬁﬁe%%gxie%&glcslyeé{a@é/ LRYES ik %Qﬂﬁﬁgl cﬁé‘ﬂé hafiufhitRoride or talc.

ont t or "agar. Suitable fl'avoring
Suitableag&ndeday agents mclude glyceryl monostearate or glyceryl di-stearate.

[0103] The compounds of the invention may also be presented for use in veterinary

compositions. These may be prepared by any suitable means known in the art. Examples of such
-28-



i ncl ude peppermint oil, oil of wntergreen, cherry,
orange or raspberry flavoring. Suitable coating
wag@atigsoihcl ude pol ynmers or copol yners of acrypbPCT/uszmodo15876

and/ or methacrylic acid and/or their esters, waxes,

fatty al cohols, zein, shellac or gluten. Suitable

preservatives include sodi um benzoate, vitamn E

al pha-tocopherol, ascorbic acid, methyl paraben,

propyl paraben or sodiumbisulfite. Suitable

l ubricants include magnesi um stearate, stearic acid,
compositidaslin¢rade tigat adapﬂ;@ﬁﬁou nﬁa{tpdremteﬂeadmmtsa’auon eQuiscabl, er Vi ipjection as

delay agents.in earat
a sterile sgjutig eaftepenw{n@@@ %ﬁl@ﬁ%ﬁ{v}%ﬁ&g g oties .%ﬁ‘ﬁ%
mcludmg?ﬁqﬁéblg%n@ hES8QRMs §dMitions Br suRpatRioRE), Ribldys, bﬁmmoﬁd)\x/dem] granules,
hese may be prepared by any sujtabl e neans é 10 Licati
pellets for dmehire Witk pRiseiioopASses doF ARPLEAtip to 15 APRENEG {8 topical application

eg., mfﬁﬁygé%ﬁ¥gﬁg8;§ ng &onpositions include those adapt ed

rénteral administration, e.g., im or
[0104] iV i Thesetskiblad asthe artstib lappremsto {that [tk@nnmntlgg §p@ﬁ§¢cbherelpb§
adm ni strat.i
suscepttl GrigRBos AL PG gt e e R R ohe aiig gesuled rinig be

understo&d thﬁtutﬁé’ afveh@dSihcluli@bilietsh vapkivsemd pedifiestions gfhmhlﬂiléw;lthm the

N ellets for adm xture with feedstuffs astes . d d
spirit ancgq@pm cBhe igrention lve inchisaiall of the piopy Seatlaes. SHBIPPE ?1?86’9? compounds
referred r$ o¥ mdugakef%ﬁﬁg%ls IQ%&EH&EP&? m(ﬂﬁhéallyl RbRSivel§t £nd Jn@ 184 hn

hose art w | appreci ate that the
combinafiecnsex tnytwaesmoichd daifl steps or ﬁegﬁures usceptible to

vari ations and nodifications other than those .
[0105] S pec Havinghby gdaﬁsnaﬁjf Besdribddtthe snventidye thewnme matl be enorneeadily

understo%gﬁrqq é?éel one % & ?qu(;)gfu}g %a{nﬁ)ﬁ? V\E\iﬁlr | aar Iror : C%G%%S{ Jray ot of lllustratlon

and are n-Eh fitd A% E B HORMAING Of iR Ghratd@Snntion) funlleh@ sﬁefcffﬁ:ﬂ
features, conpositions and conpounds referred to or
|nd|cated in this specification, individ

0106] coll énthefolgyingmpranie maciahre eshBIA T DRIcbio gl Cland
thin layeb %}ngrng o|g§afmdsz wagltegl@% el SRLIBES Sel p[lﬂésoa%h R Glﬂeﬁfié{& specified

e Inventi o e sane w
chemicali@f gentseaete pyrchased droat Alltich.hr ough reference to the
foll ow ng exanpl es which are provided by way of
illustration, and arezﬁﬁ%m& ded to be limting of
t he present invention, ess specified. [0106] In the

foll owi ng exanpiepardt GHieuties] Genpositbasur ed i n

degrees Cel sius ;ciand. thin ayer chromatogranms (tlc)
[0107] Wer € pdepffafof 8¢ 199.4Sdimkd] §RényD-6-phssphvdoundarside

ot her'W Se (BRREkT 2 4-GhelyiBakedkaQENt S wer e pur chased

from A drich. EXAMPLE | Preparation of Cheni cal

Co 03|t|ons Q107 2. 4-di met h
[0108] phgﬁ Qir's '0__‘11. AN 081 d y

Ph
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[0108] Preparation of
1-met hyl -2, 3, 4, 6-tetrabenzyl - mannosi de. Ph 0 ~00CH3
we2A6019 rO Ph Ph -29 WO 2004/ 104015 PCT/US2004/015876

PCT/ US2004/ 015876 [0109] To a stirred solution of

1-met hyl mannosi de (64.3g, 270nmol) in DVF (1200ml)

was sl owy added sodi um hydri de (-6eq., 58g) and

stirred for -l1hr. Tetrabutyl armoni um i odi de

('0.1leqg., 10.6g) was then added foll owed by benzyl

chloride (12eq., 373g, 410m) and the m xture stirred
[0109] Over Wb gRtirred sotmiun dfeinpethyl marmosilih €64-3m 27 Pmmob) in DIME (1200m1)

oo 55 0B T O Sl S P e
(~0.1eq. dl'Oegg!)‘ Yias BlcReaddd BNbweP® bRAWMdrieX1264.,87380Q0M]) anﬂ[hl& mixture

nbl ned organic | ayers were washed succeSS|veI
strred oveatight a(c zpony tenpooITy, Thythaeiam B¥FEe H@p thep POBH! t é‘(%centfated

ammonlg(l\%aglg d)étrnjt‘?c? &)liﬂ hr E%?wﬂ{cﬂ & dxB%GEd Wah (ﬁiéthﬁ@ther/ light

ere vent renoved rot ary
petroleu@\ &0 02 At1000ml) Tiae caabiderborgasc iaafklsrwqyp\ma:phqdmgmesswely with water (4

T TR T N

(N aZSO4)l’ Eiﬁfé%é@ and € é’é@eﬁiﬂfért%éd bRy fﬁ/‘apélﬁﬁbr)s Tae essidue ebay takeh bp in light
0% | ight petroleum 600nt, f| [800nﬂ 800 2

petroleumo@@Amlyi~ blgradtsBich @ghwaSpaéé?doqr@t}hﬁs PEBIGHEN %%Tfﬁ%amfﬂ icd gel

(250g) un{i’ ﬁ&mﬁl Tl?ec(%thﬁ{lﬁ/\x}aé Hh e rsq%&ym?%m 1’005/4]lght &%1eum

acéeta eum (800nL % et
(1600m1aﬁeammﬂ] Iﬂ[@b@mﬂﬁtsr’/obthy]mcetaeﬂrgm pef@)lemé&O@g%ﬂ[SOOmY]) 10% ethyl

e G0l LSO A Chan, 0l Mol 85, s o

acetate/lghgbéircﬂetm'n Egﬁ)@?ﬁ’ If6%3£ﬂgi+ 111722 Iheﬂﬁﬂcﬂﬂiﬁch)lmen}'éﬂﬁné@opﬂﬂ,]m The title
a

product magRend AL BE30.09g) 11%)- el\@i( e (ads 1Renzy- mannosi de.
[M+H] (exper.) = 555.67

[0110] Preparation of 1.6-diacetyl-2,3.4. tribenzyl-mannoside.

(0] WwOAC
AcO -
Ph/\O‘\“ 0‘\

[0111} To a stirred solution of 1-methyl-2,3,4,6-tetrabenzyl-mannoside (85.37g, 0.154mol)
in acetic acid (500ml) and acetic anhydride (100ml) at 0°C under nitrogen was added concentrated
sulfuric acid (2.5ml). The reaction mixture was allowed to slowly warm to room temperature and
left overnight. The reaction mixture was poured onto water (1000ml) and extracted with diethyl
ether (3 x 500ml). The combined organic layers were washed successively with water (4 x 600ml),
sodium bicarbonate solution (2 x 500ml, 400ml of a saturated solution diluted to 1000ml), water
(1000ml), brine (500ml), dried (Na,SOx), filtered and the solvent removed. The residue was taken
up in light petroleum (400ml), ~ 50g of silica gel was added and this poured onto a column of silica
gel (150g) under vacuum. The column was then eluted with 100% light petroleum (800ml, £1), 5%
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Ph [0111] To a stirred solution of
1-met hyl -2, 3, 4, 6-tetrabenzyl - mannosi de (85. 37,
w@2dBA0mhj in acetic acid (500nml) and aceti c pahvysroodelss7e
(100m ) at OC under nitrogen was added concentrated
sul furic acid (2.5nml). The reaction m xture was
allowed to slowly warmto roomtenperature and |eft
overni ght. The reaction m xture was poured onto water
(1000m ) and extracted with diethyl ether (3 x
500nl). The conbi ned organic | ayers were washed
ethyl acetsueﬂfgas}mmmum (80011, 2, 0% (cthyk aGG0edight petrolsuun800ml, £3), 25% ecthyl

acetate/li g{g E)gttr“q o : agé?qolmqefg ,t5§5}i%§8)r%lc?tgt%a‘gn eg%?gigg@o@srﬁ atg}ﬂ rl%‘%%thyl
acetate (80630 'f@-)) azndd()%ﬁlﬁetﬁ&lﬂﬁ/a@‘lﬂoroﬁqbﬂhh&f @dorahd7)t Hee Smlle\pefrﬁuct was found in

r enoved due_was grd) ya t petrol eum
f4-6 (71.328081) | [M+}Q0éca(}ﬁ)3§§‘?’ ea [HETH]V\E:EXP decPtdl this pour ed

onto a colum of silica gel (150g) under vacuum The
[0112] Cg’r allBi® of RISy IeavIY.4-Qind Q8P dHie@bl, petrol eum

(800mL, T1), 5% -30 WO 20047 104015 PCT/ US2004/ 015876
ethyl acetate/light petroleum (800nl, f2), 10% et hyl
acetate/light PEProkeym (800nl, f3), 25% et hyl
acetate/light pe (800m, f4), 50% et hyl
acetate/light petto ¥ (800mL, f5), 100% et hyl

acetate (800nl, f6) and 10% et hanol / di chl or oret hane
[0113] (800Td a sfir?dd solitimntaf2ledipredyliphenabE 4 7gu i Sinmol) i dgy

oy e R b At s com)
followed%yttﬁé A15% Radisibh ¥f trignednd lsiljﬂtchwndls (EO&Hq., 5. TYSEOPAD1 Ihe Teaction was

d sol ut f di et hyl_ph
monltoredflb?’Sl;mthrbfYFr P S et

! 2 x 50ml
comple’u%n g %ﬂ%%t ?0@\@3&% aﬁ& '121?@: é)\?vgggzj}%ﬁ%% g%a% gf%/asltaérhl ‘?}eﬁ? FJ]VEITGI’ (2 x 50ml),
dried (N&BOY), fitbrkd Eundj‘éle (sdlv@lﬁerqmoveﬁ 10 giye tee dibm¢opporneé (§- &gﬁ)ﬁ"@r

was rmonitored by thin |ayer chromatography (10% ethyl
[0114] ??M@?R@%g LA RSN, Eééﬁ?x 23919 tH* DOy 1-RaRRsiel O

Was  adued. ani c layer was
washed with water (2 X 50rfty , dr| ed (I\Ia2804),
filtered and the sol vent noved to give the title
conpound (8.13g, 93%. | ] Preparation of 1 (2

4- di met hyl phenyl ) - 6- acet 44 tribenzyl - mannosi de
CH3 CH3 0 0 AcO Ph,,OOO cO'Ph
AcO "
e o 0

Ph

[0115] To a stirred solution of 1,6-diacetyl-2,3,4-tribenzyl-mannoside (4.74g, 8.88mmol) in
dry dichloromethane (50ml) at 22°C under nitrogen was added 1-trimethylsilyl-2,4-dimethyl phenol
(1.6eq, 2.78g, 14.3mmol) in dry dichloromethane (25ml) followed by the slow addition of
trimethylsilyl triflouromethane sulfonate (0.4eq., 788mg, 0.64ml). The reaction was monitored by
thin layer chromatography (25% ethyl acetate in 60-80 light petroleum) and upon completion (~2hr)

saturated sodium bicarbonate solution (100ml) was added. The aqueous layer was extracted with
-31-



Ph [0115] To a stirred solution of
1, 6-diacetyl -2, 3,4-tribenzyl -mannosi de (4. 74q,
w@2@8momhy in dry dichl oronet hane (50nl) at 2PCr/uRIIE$/015876

nitrogen was added 1-trinethylsilyl-2,4-dinethyl

phenol (1.6eq, 2.78g, 14.3mmol) in dry

di chl or onet hane (25nml) foll owed by the slow addition

of trimethylsilyl triflouronethane sulfonate (0. 4eq.,

788ny, 0.64m ). The reaction was nonitored by thin

| ayer chromat ography (25% ethyl acetate in 60-80 |ight
dichlororpehane!(£am).afilk eopdrinaionpdet lagers (kehy)shed suagessiety with sodium

ST T TR e er T
removed PER¢ 150 40 kR &Y ﬁ{I) indighlpersemi (l@osml), 209ofsilicalged was added and this
Cco

nmbi ned organic | ayers were washed successj vel Mﬁth .
poured ofedi cqhammgicilisricgb(50B) Yndebearrym- AE EP1uR wast %ﬂﬁl;ﬁ,e successively

with 100%21%@2%&&%&4\9@%{1} ﬁ}g s6NaR QR dtatellight Sﬁtﬁﬂ’e@p @k_obhlﬂ,_ gLArtOOml],

e residue was taken up in I

£3[400mRp 1l 0% ethyine¢ctBORiE) peROtyuwf (8801, &8, 2Bk ethabaceirde/igkimgtroleum

[ red opto a. colu f 1S54 .
caoomt, 5§ e R B PEeTEBi TPl P el s Bthanc
(400ml, 90¥hd it ro@est hak e G BO@BSef $2%): TH-Eifiytalc.) = 596.70,
.acetate/light petroleum (800nl, f2[400nl], f3
[M+H]" {epgni] 396 40% et hyl acetate/|ight petrol eum (800nt,
f4), 25% ethyl acetate/light petroleum (400mM, f5)
[0116] 2Bkshdn ACLAL-8ihdtENbhASTIOh RI6R 28 AiibedY)-nRnfosid6
nmet hanol 7 di chl or omet hane $400nﬂ, f7). The title
product was found in f3 (4?859, 82% : [MrH + (calc.) =
596. 70, [MH] + (exper.) 96. 70. [0116] Preparation
of 1-(2 4-di et hyl phenyl hydr oxy-2 3
4-tri benzyl - mannosi de S~ Chg, 0 0O HO PhO O Ph  Ph
[0117] To a stirred soguti&n of
1- (2, 4- di et hyl phenyy-6yacet yl - 2, 3, 4-tri benzyl - mannos
ide (34.4g, 57.7mmol) ik dry methanol (250m) at 22C
with a soda |ims tabe ace was added sodium
nmet hoxi de (5.33g) unti | i ght col or change
occurred. The reacti¢gn was fBnitored by thin |ayer

chr omat ogr aphy (25% et hyl acetate in60-80 |ight

petrol eum) and upon conpletion (N hr) the ) )
[0117] To a stirred solution of 1-(2,4-dimethylphenyl)-6-acetyl-2,3,4-tribenzyl-mannoside

(34.4g, 57.7mmol) in dry methanol (250ml) at 22°C with a soda lime tube in place was added
sodium methoxide (5.33g) until a slight color change occurred. The reaction was monitored by thin
layer chromatography (25% ethyl acetate in60-80 light petroleum) and upon completion (~1hr) the
solvent was removed. The residue was shaken with water/dichloromethane (1:1, 500ml). The
organic layer was removed and the aqueous layer was extracted with dichloromethane (250ml).
The combined organic layers were washed with water (250ml), dried (N2;S04), filtered and the
solvent removed. The residue was taken up in light petroleum (200ml), 50g of silica gel was added
and this poured onto a column of silica gel (100g) under vacuum. The column was then eluted
successively with 100% light petroleum (800ml, f1), 5% ethyl acetate/light petroleum (800ml, £2),
10% ethyl acetate/light petroleum (800ml, £3), 25% ethyl acetate/light petroleum (800ml, f4) and
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sol vent was renoved. The residue was shaken wth
wat er / di chl oronet hane (1:1, 500m ). The organic |ayer
woam4nemwnyed and the aqueous | ayer was extractBOr/ws1004/015876

di chl oronet hane (250m ). The conbi ned organic | ayers
were washed with water (250mL), dried (Na2SO4),
filtered and the solvent renoved. The resi due was
taken up in light petroleum (200m), 50g of silica ge
was added and this poured onto a colum of silica ge
(100g) under vacuum The colum was then el uted

10% methbheslAsdiorehythaviet(BOKAD 95)| Thb titlp etadabtewas {H&Dim £3,4f(23.63 6 $2%):

o o SOI I MRy (13, 5l

[0118] acﬁﬂe%r@ﬁdﬂ cﬁht E’,R@d[rﬁétﬁ_ﬂgl_]%%rm%ﬂiﬂM’be@l-ﬂ@nnoside
2 2004/ 015876 10%

nmet hanol / di chl or omet hane (¥} , . itle
product was found in f3,4&2.63 g, 82%: [MH +
(calc.) = 554.67, [N%Fﬂ+ per.) = 554.67. [0118]
Preparation of 1 -¢2 4- | -
4-tribenzyl - mannosilde
Ph [0119] To a stfr

CH3 H CH3 00"O PhO r Ph
tUtion of di met hyl sulfoxide

(4eq., 11.4g, 10.3nml)_injdry dichloronethane (300m)

at -60C under ﬂrf?mgen waso sl owm y added a sol uti on of

oxal yl chloride (1.5eqo, 9LgGg, 6.3nml) in dry

di chl oronet hane (50nm[). Afte®™ 5 nmin a solution of

1- (2, 4-di net hyl phenylp) - 6-

hydr oxy- 2, 3, 4-tri benzyl - nannosi de iZO 2 JAmmol)
[0119] dr 'yfoausunecbmtutmmwéldenf(t @nifgwx%éﬂeg{, an Wéchloromethane

(300ml) rélf Ta@" mld%rﬁn{r Qgell W?;l%g)ﬁnx}l &f g a s%futlgg gBiﬁ@rchgcﬂfcs ‘i‘f Secpoﬁ%g,
6.3ml) imdeeatichlJiomettaae (S0ai). mkftetrlﬂlﬁlred dobwtiad of d- (Mdetedlthh@nyl) -6-

o Tt bt orbl RS G e vt
added. "I%’é REbE FhiMhlevasdifbd R TRiRN 8y z{tZGEC@@c@WPMh Tﬂ'@hylamme (8eq,

I ned organic |ayers were washed with water (3
29.4g, 45@mﬂ was added. ebheRBiGOAYXturG dliosveddo #aem ﬁm@ogbqel;i@ﬁltamre stirred for a

further ]thg‘ cY Ex%n anurgil Xﬁ"tﬁ Q}Jagegt?? (Sqnglh eng@%@ n@;éqa}é%%s %ﬁtzéc?%ﬂgngf@s
dlchloro‘ﬁz&ﬁmaﬁd dléﬂ Sa0ml). t ﬁih@cqmlmnﬁﬂongmmo layersotenerwasifed vath waer g?ex 500ml),

) ..under vacu en el ut

dried (Nﬂﬁ@& ﬁl&pﬁd ﬁS‘étﬂi‘eo&IOgW {egmﬁcito g1yg c}‘rua%%;} ?qmounsdﬂ% residue was

0 (1849 § Aded APMmatgoyted ont 1 £
teken u 0o 12%‘"?%‘“ Qgg%po%%ﬁs(lso . 13) . 2506 eﬂtbh OO B COTMAD

silica geh C50g) widei ygenumetlhe p@lymn(vwdhq{ elptg@ w@d@p%{lm pet1oleum (800ml,
1), 5% aS fz?cte%te/hgqltg%etp(ﬁ&{n? '(ﬁﬁbﬂh,(é?,%% etﬁﬁ)ac&%/hght petroleum (800ml, £3),

25% ethyl acetate/light petroleum (800ml, f4), 50% ethyl acetate/light petroleum (800ml, £5) and
10% methanol/dichloromethane (800ml, f6). The title product was found in £3,4 (19.16g, 95%):
[M+H]" (cale.) = 552.65, [M+H]" (exper.) = 552.65.
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10% met hanol / di chl or omet hane (800nil, f6). The title
product was found in f3,4 (19.16g, 95%: [MH +
W@ c@kaodo1>= 552. 65, [ M-H] + (exper.) = 552.65. -BGr/W004/015876
2004/ 104015 PCT/ US2004/ 015876 [0120] Preparation of
1- (2 4-di net hyl | phenyl)-6-diisopropyl phosphono-2 3
4-tribenzyl - mannoside CH3 CH3 H3C~- CH3 p 0 ,,0 H3C
PO1~0 H3C PhO O Ph Ph [0121] To a stirred
suspensi on of sodium hydride (60% 1.leq, 1.57g) in
dry tetrahydrofuran (100n1) at OC under nltrogen was
[0120] adtemhratmnrodilBrd brdiisefirppid & hanae2.8 :
14u&mgside 13. 3n1) After 10n1n a solutlon of
1- (2, 4-di net hyl phenyl ) - 6- al dehydo- 2, 3, 4-tri benzyl - mann
oside (19.16g, 34.7mmol) {1
(100mM ) was sIomAy added.
allowed to d room
pour ed |nto d saturated anpBniym chloride solution
(200nt). The k@d%tlon n1xt re was extracted with
dlchlorongi e 1 x200m ). The conbi ned
organic la § wer e shed with water (2 x 200ntl),
dried (Na% O4)mrf\bte md the solvent renoved. The
resi due was taken up i Iibgt petrol eum (300nl), 50g
of silica gel was addgéd andrithis poured onto a col umm
of silica gel (150g) ppynder vacuum The col um was then
eluted successively with 100% i ght petrol eum (800,

[0121] f | ) T A%l Whspassednd fRbliugiiydpat (60%6um ¢gB0.67d),in i) tetrahydrofuran
5% et hyl acetate/light petrol eum (

(100m) a4 90 undernifroegn WasraddprbichaisippY! @mlmlenef%hﬂéﬂaona?d%%q’ 14.3g,
13.3ml). r@hWﬁ@s@ﬁ%ﬁ% gﬁ?&f?gﬁn&ﬁggﬂérﬁb}f@ﬁme}m% 2t3 I1JI_t1|]%benzyl—manno51de
(19.16g, Géﬂlrmnc)l) m df§ det@Rydrpfvirdd] (100mR pests sjovdy a@dpdg e reaction mixture was

allowed to warm to room temperature and after 2.5hr poured into a saturated ammonium chloride

erature and after 2.5hr

solution (200ml). The reaction mixture was extracted with dichloromethane (1x400 and 1x200ml).
The combined organic layers were washed with water (2 x 200ml), dried (N2,SOy), filtered and the
solvent removed. The residue was taken up in light petroleum (300ml), 50g of silica gel was added
and this poured onto a column of silica gel (150g) under vacuum. The column was then eluted
successively with 100% light petroleum (800ml, 1), 10% ethyl acetate/light petroleum (800ml, 2),
25% ethyl acetate/light petroleum (800ml, £3), 50% ethyl acetate/light petroleum (800ml, f4) and
10% methanol/dichloromethane (800ml, £5). The title product was found in £3,4 (22.54g, 90%):
[M+H]" (calc.) = 714.82, [M+H]" (exper.) = 714.82.
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-34 WD 2004/ 104015 PCT/ US2004/ 015876 [0122]
Preparation of 1-(2 4-dinethyll phenyl)-6-diisopropyl
w@b@gphond- nannosi de CH3 CH3 H3C~ H3 0 CH3 Ea/usS1004/015876
0,00 HIC HO OH OH[0123] A solution. of
1- (2, 4-di net hyl phenyl ) - 6-di i sopr opyl
phosphono- 2, 3, 4-tri benzyl - mannoside (7.11g, 10. Om)
and pal | adium on charcoal (10% 5.18g) in a ethanol,
water acetic acid mx (95 5: 1, 100m ) was shaken
under a hydrogen atnDsphere (' 60 65psr) in a Parr
[0122] aPparasttion ofnld(2.4vdimietlsy -6 ! SIMONOEABHPAGH
( Et hyl acetate/ethanol/mahﬁr 85 10 5) and mass
spectroscopy. Upon conpletion (several days) the
reaction m xturecyas fil ~ed and t he sol vent
renmoved. They i due was en up in dichloronethane
(100m ), 509 of si |l ica gelY'wa¥tadded and this poured
onto a cohgm?® ged (100g) under vacuum The
col um was ‘'th 100% di chl or onet hane
(400, fiy, 2.5% ne / di chl or onet hane (800nt,
f2), 5% net hanol / di°hl §r or®t hane (800mL, f3), 10%
met hanol / di chl or onet hafte (800ml, f4), 25%
met hanol / di chl or omet hane (400mL, f5) and 100% net hano
[0123] ( 400#dsohftioh.of THR, 4td1mbmyrphexqm)c6 -diigrprorfyd phespheno-3 3 4; tgibenzyl-

mannos1<§ee()z élgg 9&111%1&)511%'%%1%&1% 211 g;}ré%aér(]gf’l 0 nFS &P [lrfl\L/Jél- %anol, water acetic acid

mix (95:4: @i 1rmhmydvmmn)mﬁemw}gm%ﬁwpnasu(d@ 653D in @RaftHBp@atus and
0125] To a t|rr%g.%ﬁgut|on of
monltore@byzhmlweﬁéhn@matﬂséwwjEtiayloHCP E?ﬁt%f/water :5) and mass

spectrosc%Eg " gﬁ&? ﬁ@%?%gg\%)ral(dg 4'1% redcion MR Ivke (wis Hfidted and the solvent

oom tenperature under
removednThe wgjdne wastakeideslin dichloromethane (100ml), 50g of silica gel was added and

this poured onto a column of silica gel (100g) under vacuum. The column was then eluted with
100% dichloromethane (400ml, f1), 2.5% methanol/dichloromethane (800ml, £2), 5%
methanol/dichloromethane (800ml, f3), 10% methanol/dichloromethane (800ml, f4), 25%
methanol/dichloromethane (400ml, £5) and 100% methanol (400ml, £6). The title product was
found in £3,4,5 (4.10g, 92%): [M+H]" (calc.) = 446.47, [M+H]" (exper.) = 446.47.

[0124] Preparation of 1-(2.4-dimethylphenyl)-6-phosphono-mannoside
CH,

CH,

[0125] To a stirred solution of 1-(2,4-dimethylphenyl)-6-diisopropyl phosphono-mannoside
(5.74g, 12.9mmol) in dry acetonitrile (200ml) at room temperature under nitrogen was added

triethylamine (10eq, 13.0g, 17.8ml), followed by sodium iodide (10eq, 19.3g) and the slow addition
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triethylamne (10eq, 13.0g, 17.8ml), followed by
sodi um i odi de (10eq, 19.3g) and the slow addition -35
wo\e»0200443104015 PCT/ US2004/ 015876 of chl or ot r POEUR3004/015876

silane (10eq, 14.0g, 16.3ml). The reaction was stirred
overnight then filtered through a plug of celite
whi ch was washed with 2% triethylamne in
di chl oronmet hane (200mL.). The solvent was renoved, the
resi due was taken up in 2%triethylamne in
di chl oronet hane (400m) and washed with water (2 X

of chloro@fedhyl s11'£h]@( 10eqariop, Layel). Tas mapmcauw@a\ms@zia)vemigut then didtered
and the so

oo SR TE RSy SR TBRE, H5ARR Bom e

solvent v@a%'r&no@éadﬁl@ réRAE) wANskeh R i$ QVJtﬁ@t@lyIﬂrﬁﬁdhh&hdmmﬁﬂthhﬁe (400ml) and
for 1hr and the di chl or onet hane_al

washed wmwetea(zex 864ml) TihBe exgpRie jayar Wasdrad Wﬁgﬂ%ﬁ and,fag gplvent
removedw’[th réjsﬁcﬁgtv?) SQ%B gi@ﬂ@h&%ﬁg}’ gRt (1.1 Q@@?ﬁgdtﬁf&o%at’&lc acid

e conp e was t en purlfle
added (smyaeﬁsbe tmeslenmuw waml@l tg|5\5%C furlér and the dichlprproefhene allowed to

evaporatg ogfs %’%g fom%%ﬂ?%T alﬂweél(tg ctzﬁq ‘%?S_ﬁr}%l ﬁ%sﬁipr&?wgﬂp 61151(2 g%%élv%nt

removedRB ?%thb@re&ﬂli déﬁip@ﬁnd MEhcaRR It pudified ot agkndephasd diléca to give pure
| ow ng Corr'poun S V\Br e

d
ftle compaBR A g PO AT KEIe bhas b Mo gomr T 26331’ s

defined herein; conpounds (a)-(c) are_also_be shown to
[0126] be pJhasimtibe maqn@@n tp yheefpfeg@mg peocedyy and using the appropriate reagents,

the follozvn{% don}p%uﬁ%\g&% %¥4pF%§$o)np?uﬂ]@? RAg [_ng?e’:g%ﬁ% zdlﬁix(ﬁ kt)()) bMHH] +

pharmackut(c%}lyeffb(}tiveés dbﬂimardd;ai‘wn ywbnp Gurpls Q@)r(hbatro alsabackowieto be
Hk %,alc 382.73, [M+H + (exper.) = 382.73.
Phﬂnm%w30 Y ey | | 4 f1 uor ophenyl ) - 6- phosphonomannosi de,

(Bj\/h‘H]1+(2§@@lnﬁnéthﬁpﬁé@1)262phosEﬁ&id}mado@iﬂaﬁw}ﬂﬁqsalay 3(76.84, [M+H]"
4-trifluoromet - 6- phosphonomannosi de,
[I\/H—I](GXP(%gFéW 34. 416. 28, [I\/H—|]+ (exper.) = 416. 28.

VR r S
e e N S e Dt
EndoﬂNEﬂﬂéKm@kﬂj%38£I$) [0127] Vascul ar ECs were
i sol at omrat bra aries_of -
i 2 EpehI T EBpaphEh D S hPREEn SroaranT (fiEy -s827,
al . [@gqg+ (ckpefpkBedRpl . 110: 1757-1766 (which is
|ncor porated herein by reference) e +ZC§ _
Wer e Ip@-mﬁﬁh@wﬂ?fbmr%@%fhﬂbﬁrpépS@éﬁ?@algwaldﬁe[f\’i%l ¢.) =416.28,
USIngl?ﬂilé%Q% 1 13054 body and conpl ement - medi at ed

or Ve

| ysi unmanted Thyl . 1+ cel | s.

EXAMPLE 2
Inhibition of T-lymphocyte Migration Across Rat Brain Endothelial Cell Layer

Preparation of Brain Endothelial Cells (ECs)

[0127] Vascular ECs were isolated from rat brain capillaries of 6 to 8 week old Lewis rats
according to the method of Risau, W et al., 1990, J. Cell Biol. 110:1757-1766 (which is
incorporated herein by reference). Colonies of ECs were purified from astroglial cells and pericytes

using anti-Thy1.1-antibody and complement-mediated lysis to remove unwanted Thy1.1+ cells.
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-36 WD 2004/ 104015 PCT/ US2004/ 015876 [0128] The EC
col oni es were grown, using conventional nethods, in
womobacwes s Modi fied Eagle' s Medi um ( DVEM - hi BEIT/US2004/015876

gl ucose, supplenented, with 20 %fetal calf serum

(FCS), glutam ne, pyruvate, nonessential am no acids,

HEPES buffer and anti biotics (kananycin,

anphotericin), and heparin (all fromdBCO. Cultures

were supplenmented with 150 g/m "endothelial growh

suppl ement” from Col | aborati ve Bi onedi cal Products. )
[0128] UponTheEB€twotmpiescomé gmwmwsinmn@mtmﬁleyethed% inyRutheero’s Modified

, W t.h 0 Al h
oo YRR M BB A A A0y BB )
glutamm%ﬁﬁﬁtﬁdtt@ ﬂdnds@ermﬁﬁ&mﬁd adilds, RRES bufFfey hudlantéidtick dypatgein,
and incubated with conp 1 enent

amphotesiny, o barpGal {rem GIHCOn Cutures Yegs fupplemsatsd; ik Qeee/ml
“endotheliat %y? g Cg}: eg%%ﬁﬁ‘ﬁ%@ﬁ?ﬁ&%fﬁw%ﬁm[ QAR R kedehing
conﬂuen&'df &]@M&ﬂukes wese mashed vaths). 2% EL{IZ lmphvgpl@@%blﬁlfered saline (PBS),

Y T LR OGN e

antibodylfBe4EhaE tak kel and @6dushiad 6/th CYBplegheRt @tfﬁ&bﬁtﬁo lyse all Thyl.1+ cells
I nstrunents, New Haven U S. A, nmodel EVOM G and by

(Behringstegkion Ay MarbWSFEqnanyh reqin FRTS&i n (Si gna). Myelin

[0129] Bas' (ECP W&@*}#&egmmﬁﬁ tggl@pcc;la_lteqeé 5 ndeh ‘T?aﬁls{vgﬁs?’@]mﬂ%ore size

he e agents I?r esent invention on
(Comlngmbsynﬂmmmmﬂgmndm MANBResspecdFEEs and oppfiensy pbthe monolayer

v SEH G5 FGE SERTAEASHRGE Pl B B DR e

U.S.A., mB&QHV Mt @ addesyaitdiniay WﬁtﬁfoTeﬂ@‘@)e(Bﬁ}ﬁﬂbidng(Si\grhd)
| ynphocytes fromthe LNs of Lewis rats that had been

Mvehnlkm&ﬁﬁ(MBPhsﬁ@Biwc%mrmlegte Freund' s adj uvant
Thése cells were used for mgration stu

[0130] duri 25{@ stusly the effect of ety ob theimresent 1Bygﬁlg§ i Tolymp ocyte migration,
MBP—sp%z#ﬁgqurﬂé c‘g{enc%llqﬁlgé whie gfef?érbtga\”a%ra‘i@gt(f fhe Hemgda)tf 'B%H-Nd?l et al.,

anti gen-presenti ng I rradi at ed
Europ. JSbhmmml or1:199y1a9s(16&1)| mcérp@mttaddlermh by eafgrenqed staiting[vgtalyfnphocytes

from th ng(l%lggu E‘fit%&‘eﬂsa; 4%&]% Gt Z‘%ﬁ%ﬁ@ 1%d 8 lp?el%g“ #}%ﬁn&w‘s Eﬁ}uvant

(CFA). ‘Théﬁétc%ﬁs Rbrediébd W hgRE6RshdBSduragl th@fltsom dajzshﬁyhaiﬁpilﬁpagatlon in
then washed three tines with DVEM and &%edlntoth

IL-2-conigipiee ressimmeollowingMBH resHiB AP ityfhe pRoppr ek FRUSPratsaye oells
(1rrad1at9c{ srple oglﬁlﬂgﬁtgrhleig?? ﬁ&'ﬂorméﬁi%(m?{igs yeontr ol substance

e upper we at final s 5
[0131] concéfitesadtinnslated T [Pmphocytea w@relltadwb eled iwtithrii Gir Qe 6150aA 8 MBq/ml,

Amersh?ﬂl,gfggzgog 3§Ifn%?1ﬁt!§!8 é&%ﬁp' ht m C [P %B n, tﬁer?’t Hay Qﬁen washed three
times wﬁl@DMEﬁtaﬁﬁJgﬁcE@ fnt(ﬁth'% Qfper ,chéli'ﬁ'@é'r%*ﬂ ﬂfé”l‘lﬁﬁkﬁvellu ﬁﬂﬁi’ 1$)€I edlRde 100l of

rane lters were rinsed twice with 100 |
“migratiof medmm&sm@o@mz% sgbstavce siete iwehdehinghoupner pyells at final
concen dl u 10 W C?eﬂqn%ﬁlog gvats Q&eé’gga 'vrsuéliﬂﬁo}pl(?ém hﬁ@rgscopy to

gauge pro gress of the experlment. The experiment was terminated after 6 hours, whereupon the
undersurface of the membrane filters were rinsed twice with 100 pl of ice-cold PBS-0.2% EDTA

and combined with the medium of the lower chamber of the well. The combined material was
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-37 WD 2004/ 104015 PCT/ US2004/ 015876 counted for
radi oactivity in a ganma counter (Packard Auto-Gmma
weewd/10downer's G ove IL, USA) gama count er.PERTR2004/015876

“"treatnment” group was run in triplicate (test agent,

control agent (glucose 6-phosphate) and no

treatnent). [0132] The results froma typical

experiment are shown in Table 1, below. The val ue for

t he gl ucose 6-phosphate was not statistically

different fromno treatnent. Inhibition values are in
counted foormdeitiaty inatgamptreconaigntfadkare duta-Grummpaisp@ (Powasis Grove IL,

USA) galfyn?%toﬂn gﬁe atcﬁ Eﬁ% eny‘f ;é%% \idggg%glntggﬁ%aﬁ% test dagent 6ontrol agent
(glucose &pﬁ&spﬁat@) fnid m&aﬁhah)enyl ) - 6- phosphono- mannosi de. 80 4

1-(2-methyl, 4- chlor hen hon i de
0132) 4 TRGReaisH 8- G PEIAT) &' SSHBL B SHOE oo B dejue for
the glucoge 6- Bh%é)hate was not statlstlcally dlfferent from no treatment. Inhibition values are in
4-trifluoronmethyl)-6-phosphono- mannosi de
compansggwn@ thm@@tlml@nér@ht rol - glucose-6-phosphate 0 5
[ 01_33] The r esul ts show t‘l%BFe { he five different MP

i bt Qoo SubyiEne CHIND acr 05s o npAIIEONrE SEM)
1-(2, Oaﬁ\'\@h%hbﬁﬁﬁe%sbﬁoryd Ha‘?mos@éA'VPLE 3 Inhl l@ow gn of
moCyt €—v at ] O 111t oO || SUe
1-(2, 4L§Tirﬁ'ﬁ‘83\>’ﬂi&e'w§r%pb Oﬁ‘@d"?a/ é:%l PPn of (l% 'w\ Jak old
1-(2- fh@frm 8- mnﬂoplﬁerwlpaxphogmono‘-maanaaub/ c| mce ©Bb%E21 g).
1-(2- rpg ﬁﬂﬁj %'réq,‘q,n M) %E 5 %nBr hgﬁﬁ&%:@y cpnventisgna, means

f\f\d
r oanl. I\L:u Ll \VAVAV B

1-(2-my etHyis4vtﬂﬂl@rngwwlb(?-mpem(m@gmmﬂﬁﬂdes bl ut i orB8ok 3
negaﬁv&%lﬁ%iat@uébgé‘ g{ptplgs@qgfgm um chI ori de- EDTAp(pH 7.3)

Ay ot

0N 1 = 1 DO M
e —preparattToO—StTt U.ITICUT ITI nglr (= Fdal COIT £Z590U

[0133] g:lr :c d %%‘g{l esrhioglethat(t:gq %ivql\@fte I%E{J%E\r@ggg‘h}%%g (pgi%gp%ono-mannosides)

si gmﬁcaﬁt%nl\ﬁﬁfﬁﬂe@ male)1nioRhek Xér@ss%%&ﬁ&@eﬂ@ﬂlbﬂd@&dﬂ%&fﬁms W vitro.
['ucose, folic acid, aspar agi ne, sodi um

b| carbonate, L-glutanin SOdI um pyruvat e, HEPES,
2- mer capt oet hanol , pemWM treptonym n,
ggglﬁgg'f& i63810n 374, EShoct 03RRIt nlii purlﬁ§2m56
[0134] anti hymphecyt@ma/e BR@imed fivinbaplbeny 68488 6RRk eldfsmale specific pathogen-
a concentratiof

free Baltga i (-2 gha SR AR o R s e
through @ﬁ’tgﬁ‘lhesy ek&lFBreet). Rukitblod ceRshvera1{ed behrutng with aaddedn of

an . .
bicarbonate buffered ammonium chloride- EDTA (pH 7.3) and the preparation strained through a

conveﬁ%{o%gl megns (pushing

Falcon 2350 cell strainer. All cell preparative steps were performed on ice. Cell were suspended in
a conventional Iymphocyte culture medium (DMEM plus glucose, folic acid, L-asparagine, sodium
bicarbonate, L-glutamine, sodium pyruvate, HEPES, 2-mercaptoethanol, penicillin, streptomycin,
neomycin, and 2% FCS).

[0135] B lymphocytes were depleted by suspending the cells in purified rat anti-mouse
CD45/B220 antibody (RA3-6B2 clone; PharMingen, USA) at a concentration of 4 x 107 cells/ml

and incubated on ice for 20 minutes. An equal volume of culture medium (as above) was added and
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-38 WD 2004/ 104015 PCT/ US2004/ 015876 the cells
centrifuged (200 x g) and resuspended at a
wa@oeogamon®mt i on of 107 cells/m in BioMag goat PEMUSI084/015876
lgG (H&L) ("GARIG') conjugated to magnetic beads (Bio
Mag; Perseptive Diagnostics, Polysciences, Inc.,
USA). Following a 20 m nute incubation on ice, wth
agitation every 5 mnutes, cells binding to the
GARI G anti - CD45/ B220 anti body conpl ex were renoved
usi ng magnetic separation (Dynal MPC 6, Dynal USA) .
the cells Chrtfifiped GO0 © and sesuspadédd a4:011¢dl[ﬁ‘8t10ﬁ<ﬂ$hﬂ)| t:eltsgnl m anMag goat

B T T TR A —

Polyscwﬁ@és' e VEsa) ! F@H‘ox}hﬁg hed rﬂnﬁut%'%ﬂﬂﬁbathﬂﬂ HEE @w&ﬁdg&taﬁ@{ Wet)OSI minutes,
), resuspende of HBSS, and radi ol abel ed

cells bingingo BeGARKS g0 R (228 aaitlboslmotna&ewg% FonRy(gd apigg Byagnetic

separatlo}\;k?érlngl%k)é Lll %J ‘ﬁ@r $hi &%@uﬂe Qva?%reat%& Alefahds uﬁ:@tﬁnng ina cell

1 on re resuspen
populat101®mﬁmhmgbpmnxmm‘tel§3 8&-9!])%71" baigbetytbs (idnteemmhé by FB@S analy31s)

ot (0K CONELY o PR SOULT, BRSPS NS} ent

5 ml of ITBSK GRAt&iiflabded Wﬁhts@tfommu&ﬁ af 2B &és):mbecbdbdve) The labeled
stored on ice. Cell viabi lity was confirned thrgu ghout

oells wererieashpdbielit i cgntpjueer (44 B) tid EBATOREH? resuspmed ap (qpeentration
of 3x 1d7'€‘c%ﬁs/fni‘i &%Egﬂﬁ? tﬂe%gm%ﬁjcr&) o P@S 'cQﬁtth@ephleﬁ‘ﬂ%zﬁino&l@é b-

ntaining 6 x
phosphal:ql(ﬂﬁ Imgt]yﬂ msPRE)obitiRe pdntwl) oe'PBlSSJOnfaBﬁig ﬂneg@st p«mpound (25 mg/ml),

and stor (]Eﬁ){cjgr%ell VAP‘?nHBP O%B:tglnﬁlfme%qg U c}ug twrg%flhﬁgt%g ﬁrézgart Blu% exclusion.
Balb/c nsi);e wEle%E&te@Blt@@&ﬁ)uﬁlfqu) iR6 tHeilgeial piiloRinweite 02afoathining 6 x 10°
hours after injection, and the cell- assqci ated

labeled Mh@%@ﬂ aprl0y2 mphef BT Moaatiie cogtral mEROBHYN$Tof gfsd g test
compoufil(h)o)i(ﬁzgf1 u%?% L odre W%gl(lpin'éicﬁéh @lp.5 Hymphocyte migration

e Sp een were ressed as a percentage
[0137] r educplesns fmmtrhep@mmmb wemrerr@pb@éﬁémms@ﬁﬁer ingestien and the cell-

s ST TR SRR BSO8Ry ioncr

lymphody¥emRanantd 186 sile@nwert BRtssed fica piosindpeneductonasthe €PM of the
conpounds of the present invention and their relative
spleens fram; tFspter gRIMA CQUypAsebW R BegRYE SO i n vi vo (conpared

[o13g] to n eﬂ%tﬂogl‘?ivg 9§ﬁtf 5%1 M cied 90 tS‘%jmhﬁltT(ﬁp(qu?q% phob@R! Bigration

2 Inhibition o bcyte mgration into spleens.
(m=4). Tl’(ﬂpho&phdn%ﬂanhodadet ¢(mrp0unds((2‘ the prdsambiovgition and their relative inhibition

of lympg%g%r]ggraglo w3 éﬁ’ﬂ Zaognp%g OS d 1V§ goérols% aggpr%s&tedrlh rﬁ{)llg)il

1-(2- et hyl, 4-chl orophenyg g hosphono- mannosi de 45.0
1-(2-nethy|,4-f|uorpheny| osphono- mannosi de 68. 0
Inhibition of lymphocyte migration into spleens.

Compound % Inhibition
1-(2',4,-dimethyl phenyl)-6-phosphono-mannoside 82.4
1-(2,4,6-trimethyl phenyl)-6-phosphono-mannoside 85.5
1-(2-methyl,4-chlorophenyl)-6-phosphono-mannoside 45.0
1-(2-methyl,4-fluorphenyl)-6-phosphono-mannoside 68.0
1-(2-methyl 4-trifluoromethyl)-6-phosphono-mannoside 87.3
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1-(2-methyl, 4-trifluoronethyl)-6-phosphono- mannosi de
87.3 -39 WD 2004/ 104015 PCT/ US2004/ 015876 EXAMPLE 4
wo pdvdhodondoN of T Lynphocyte Mgration into PCT/US2004/015876

Extral ynphatic Tissues In Vivo [0139] Spleen cell
suspensi ons were prepared as in Exanple 3. Spleen
donors were specific pathogen-free 6-8 week ol d

femal e Balb/c mce (19-21 g) which had been sensitized
one week earlier with picryl chloride (in 1%in

et hanol) applied topically to a 1 cn2 shaved area of
abdom nal skin. [0140]EBAMHpEécyt es were depleted as

I

d SC'Ii)l bed ¢ Exa ] 3 oﬁ“)(ssues In Vivo

p 2 SERR-ASA
0139] | ynplapesh @il sy erﬁio&ssv e récﬂﬁlﬁfﬁfﬂaﬂl it 33)’8 &aSlonors were specific
[ ] anal {%l s). Olgl The &céeal%)lga were | abe?ed V\AI?h 51Cr as

pathogemwﬁreeﬁ&me«k fﬂ@%‘? Belbrmma (1921 &) waichapgbeenspaslized opg week

2]
earlier vmh cr&p%néérgcgﬁl n(nefj’/ Giebth noq‘)gﬂ)p‘ﬁ’é& B %cgﬁg %dlja[d %/’Qﬁ’l E%é\}’lée area of abdominal
skin. one hour prior to thi s injection, the right ear of

each t chl orj (0..1% 4N
[0140] ¢t ha @8@%@?8%5&1"%?‘&? E?glage |E§8Wp%p§ec enmhgd i ymphocyte
populatibf SHRANBE] apPPorigatelO9190% T lyhhédites ahthe 1918 eél‘l(saddetennmed by FACS
between antigen-treatment and adm nistration of test
analysishgents and migrating cells can be varied, including

[0141] €Xt €NElQRfs Qrarquﬂf‘e"f’éde\{f?ﬁ hap, OonesAeile 3. [ﬁéﬁﬁhlt%tl% Bicwere

and 10 hours after infusion of the radi ol abel ed
inj ectedc‘et?vllth tlfet Inbalgrhedllsiasd with tése or mﬂpb@)mpoundﬁeasne @Xplinéhﬁ In this study,
ool bR RBp B RBP4 ARl
chlorideqQUP4 intghanad t6l Bﬁlﬁéé Didaladeo vetigchGpédfic Remuhd ssponse. As is known in
i nhibition of | ynphocyte mgratlon |nt$the ri%}{ ear.. 1
the art, tiaﬁ Hﬁ@)’al\b@FVéeeéﬁBP%%@é‘?fﬁn% and pdipioistragRol Ethieent A figratng cells
can be vtdhgd GRM cjgl\f}& é)ﬂgnsﬁcglg ik gFthrer fphhBAEdUrom treat ed ani mal s

nmgar e e rirght ear pinnae of the negative
[0142] c o nt rBﬂtweenTSbamblﬁ hairs eﬁfmr infosion pltb tadiolabeledat Fells (Blough this can be

varied) ,(tﬁ% ﬁe&%eﬂt 8}]1& \a'jzre egﬂ-naﬁlz%cﬂl%j é\jéé’ tMenbrth ngljﬁtf‘; ear |%1 noge wa‘gl\ﬁxmsed and

placed 1h Rialdfer faraib C(r)]lﬂﬁfngpasrﬂb&:rm‘ed hlrs]kezes ame animal prior t o
determ nj ng the r each grou 0144 Resul t
[0143] {1 o BESplyp TGP GER GG RPHRAE QRIS b8P St oot REe) Sere expressed
asa pera_&lﬁ%e %é&ﬁ%ﬁ@}[‘ﬁﬁhé éPWQémyﬁgﬂt eﬁoﬂhﬁael fitdth Blehite@ Biimals compared with
di met hyl phenyl) phosphono- mannosi de. |
the ngha&r pmnaePefftbe negativg cittalo rifmcfon‘tlfo foF homrpacific wigration of cells, the

(CPM) radioactivity in a left (nonchallenged) ear pinna was subtracted from the CPM in the right

ear pinna of the same animal prior to determining the mean for each group.

[0144] Results from a typical experiment are shown below.
Table 3
Test substance (5 mg/mouse) Route Inhibition*
1-(2,4,-dimethyl phenyl)-6-phosphono-mannoside. v 56.1

*Percent inhibition of T cell migration
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Inhibition of Cell-Mediated I mmune D sease of the
w@eownedoiNer vous System [0145] Experinental aPCDURINHEISST6

encephal onyelitis (EAE) is an inflammtory di sease of

the central nervous systemthat bears simlarities to

multiple sclerosis (MS) and has therefore been used

extensively as an ani mal nodel of Ms. Many references

to this nodel are available in the nedical and

scientific literature. See, for exanple, Paterson, PY,

I n Text book of | nmunopatBXAMPLE §M escher, PA et al .,

1 N Q 0 o o
2'| o t 1 VevDYlké 0f |' ep J. elrxg IS 1%%11_-_

Encephal omyelitis: A Useful Nbdel. for Miltipie .
[0145] g¢| e EgRTEM r}&ql\;la}odr’nmug @ce&g}&or?ye%&s g@Ekéﬁn@Wi@gdrcpsease of
the centrRIbherviou? dysterPtift BERNsimilaritica%b aRiltif1é SclAGEE (W8N and has therefore been

269: 106-114 1993). The pathol ogy of EAE is . .
used extalsivelystsenianivenl pyodshofi MBI Menptelpighgssde hiegiodelgre available in the

ical JRIQEARS 11teMefrel ' | F8x¥bd wopathol

e
(MieschérePA @nal., diRaGnes SCSratonaNew Yaok, | 18V@sspec#@lyH011%213; Alvord, E.C.

e o S SR B L e P PR 1A vors,

E.C., ed.P,miﬁeN%ﬁveY&ﬁ,S@ngﬁ}ﬂtthl_lE\Bﬂéﬁﬁﬁanélnl, SerenvifaneRéfiddn, 263DK06-T14
nmphocytes are the initiators of the response sinc

€ .
(1993). The pithelogtepf BAF dnohsractiaed by einflyx of FFROEEeY i RpRagHtes into the

o B A5 P A0 8 o e
(Raine, Q& 864l Byt esantst B0- 197d 19003 Resascn-HBY da al. Jngtnod Rey. 55:89-120
PSR TTME i TN —
CD4* T BhasRE}18S 4re ek iafiaket BOhd reshMi¥p a6y neviviedtpiited of Q4™ T cells

t’i ssue-specific. [0146] Conmpounds of the present N .
iniits nducies S ARk Rl 4ol SS9 544 NOGRrI Gy ST T cell Tines

i l &: Q. t . BlnRoI08 2:453-455; Ben-
orconeE ST XURGL A Rse Bl o, Bl PR et zss s e
Nun, A raiesigmangol. 1291060 308)n Thasted dscafOmay be Taaraaterippd ehbeing T
effect. of t resent agents in vivo on a disease that
lymwhW%ﬁEWEEQEdFHEEﬁ@w*gg? ‘bgenesis the migration of T

[0146] | ynphouyicesdd ot the BreSée ivehtion! wisish tnhiihi@diitiinror pathogenesis of EAE
experinments were perforned in the Lew s rat, no

f
are expeged $0 bepspiul farisgating M eqther gebmsgitsdsdizeages of #%&%1@11 in

' [eagenerated fromthe draining LNs of
humansﬁlg(\imlnsno}rng{tﬁgé?ﬁgn?%ad been i mmunized with MBP in CFA

[0147] esseriid suhdyythaeffortdif thy prosenthgente irhae of a Bispasridipt &clugles in its

1981, supra. 48] .Donor. T | Qcytes r.e
punoscA iy 4B Eon b1 e R A TR ) £ S SEPRIAY B
performb®indBO Lewis thieseddl af §as§ﬁ;&§ig bagTeie] BAEe MBPHspatitr Tirhphocyte cell
in each hind footpad with _an 6 enul sion of guinea

. . pI. .
lines weRBgETETERm ghesbaner [N aTiyatghedp bern Megimigedyth MBP in
CFA es@ﬁﬁ:ﬁﬂracc&]dﬂfghcg fhe method of Ben-Nun ef al., 1981, supra.

[0148] Donor T lymphocytes were generated from female 10 to 12 week old Lewis rats

weighing 150 to 200 g. These rats had been injected intradermally in each hind footpad with an
emulsion of guinea pig MBP (gpMBP) prepared according to Deibler, GE et al., Prepar. Biochem.
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(1972), incorporated herein by reference) in CFA (0.05
worRgo4/1ddees adj uvant enul si on was prepared by PCT/US2004/015876
emul si fying equal volumes of a m xture of I|ight
m neral oil (Si-gma) and a solution of the gpMBP in
normal saline (0.5 ng/mM ) and Mycobacterium butyricurn
(4 mg/mm; Difco). Thus, each rat received was 50 g of
MBP and 400 g of M butyricurn. Approximately 11 days
following injection the rats were euthani zed and the
2:139-16$ @lion)) thebigordt@bipdréih &g lrefarecd) iy @FA&(D)OS \mlb £Th¢ adjowamdemulsion was

aseptically by _blunt dissectio ed jnto .
prepareql by pRBiEviBE catal NP WTIRS af tAvHTedS 3P pfRa™T 5 ¢ @mapand a sotuion of

the gpMBP RS A8! shlllﬁ@getﬂéhﬂf‘aﬂ@ﬁyﬂb@%hﬁﬁ bﬁ[y%ﬁzﬁ@ ﬂéﬂﬁl Qﬁfco) Thus,
descri bed above for spl een. I S were washed

each rattredeteedi wascif] mgjoﬂ\/lﬁé’ohndr#ﬂa ng OQM bw@dcmo dppraditatelyelledays

fllowinglegtion e e Ret S aep i g €6 RTRE PAF peabelin QLoD were

removed @s“epﬁeauly%lﬁ&r&uﬂt Qiskétion RAEFREGHEN R TyNBRO Iyt Afturayhediimak described
7Cin a humdified atnosphere containin 5@6carb

above. éh whalelect] sparengion Mg pispared dronp e dd\sas desonbed ghayeden s The
cells we\f% Gotled Qb RAE ﬂﬁ% {I%Q(ﬁl b 319% ¥ R Q8b el %&é 1 sed with ammonium

armaci a, psal a gradient 1n an |dent|ca
chloridesrabeve.t 0 that descrlbed by Ben Nun et al. supra. The

fractj on cq ni n . 909% | ast s .wa
101451 £ 7't hERe R st Reaieng st AN e ARG (A i pe
presenca oﬁMHRJQOGOGSﬂ@ﬁﬂ)"IﬁBaFfC nﬁamlirﬁidiﬁdﬂgmﬁosmhxﬁewbﬁtaﬁmeT 6%t darbon
(super ant of concanaval in_ A-stinu

dioxide) §£ ﬁ?) rdyree yollem%afl% therlymahgblastsy Wiske bR S g & Ficol
(Pharm&qd dig)g d'ﬂa %’v&reﬂgn)cge}%fléiﬁ% %deﬁﬁfa@ﬁﬂaﬁner Wt}éﬂﬁés&%bd( 9n Nun et al.

S were original (£ ated 1n I00 mm
supra. Ehtt fractdinshetsinatg 0080 huahoblasts wns cﬂﬂtuze futidsr inesbmpled DMEM to

Prior .10
whioh SRR g R Bdtaf ik Bapy S BT Thors
(supernWaﬁtfbf abiidag@nlin YBRihMafed lyrapHvytes)antds fetal @il satuel nonessential amino
yngenei ¢ thynocytes, as anti en p ells, for
acids (Bj0 dalhloorHEme Sk BVCLest (VAP Retpddrd @hﬁ%%’gﬂeé% orfgipally plated
in 100 ern%J% dRRS 8P bl deRERIINGF 2351 ° S¥IARI lxgglaféﬁlekz&y@%udiays Prior to

dl sease I N nal ve Lewi s rats.
transfernyqoul@adls lekmemﬂmthe C&llgwgmpemmﬁatﬁéwﬁh@nmm BBR001 mg/ml), and

nradlat%do 58@%?{15 ggx vﬁ?sh asdan%lgﬁn pt (f*nrt]mg%gll}]sg gorjf-l (? ig glé@sg%{lwﬂ'gd stimulated

T lymphacites O&fliphly eﬁwﬂlshibéérﬁcefas 20025 5xA0Z 661@@6@1.d inRekd dibkdseoin naive
CA, USA) containing 1-(2,4,-diinethyl phenyl)-6-
Lersrﬂﬁosphono mannosi de di ssolved in nornmal saline at a

[01 50] co n C eﬂlt d §hicRiex! g%eﬁezlx bogp %FIS FhEa1 8T Bis3hts %pbﬁix%nat@lfy PReeks old,

day. A second group of 5 control animals weré
Welghlngrrlriloalﬁ smg e rnestietizedbwith digityh ether @drﬁnlphmtqduwﬁl mini-osmotic

punps G A BRIt LI, 2450l L ECHUTA MG o

phosph@fo-ﬁnbhﬁloaﬁe ‘de;sanedamhairﬂnhkm,ﬁm a a’Eoﬁﬁﬂnkraiwmthai delivere@ it drhig at a rate
nor mal sal j ne. P

of 45 mg/kg/day A second group of 5 control animals were implanted under anesthesia with a

similar pump containing normal saline. Just prior to recovering from the anesthetic, each animal

received 5x10° cells of the above encephalitogenic T cell line iv in 0.2 ml of normal saline. The

results of this experiment appear in Table 4.
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results of this experinment appear in Table 4. -42 WO
2004/ 104015 PCT/ US2004/ 015876 Table 4 Effect of
waewatiownt wth 1-(2,4,-dinethyl PCT/US2004/015876
phenyl ) - 6- phosphono- nannosi de on Passively
Transferred EAE in Lewis Rats. Saline Mannosi de Day
Cinical Scores Mean dinical Scores Mean (i ndividual
rats) Score (individual rats) Score 4 1.5 1.5 1.5 1.5
216000000 5222222001110.6 622
2222001221 7200110.8001010.4 D
160 40 Di sease severity was ’Eabh:r"ed on an arbitrary

scal erl t Q

a Syn&%ﬁaﬁeﬁé thv[/lgtéa(%g %I me npfﬁ osohqn%\l%ann%mde on

entire tail SEVEY an’;ﬁ“ﬁ%& Raike fﬁtsylnrlghtlng

reflex; 4, hlndllrrb weakness; 5 hind |] ({aly5|s

= oup palee | ndex (sdb hel nmh [Q: n% af the

Day AN maligichE8&resn the @AwH ol | ar OUOIIMeaIES@ne@I cl i ni chlean
i seagejvicwhersgas onl yScafd a4 the deuguauaeat ed ani n8&6re

Hevel o ed di sease. Moreaqver,; thg eatcg

?Fé’up, dils2ad® Leveri t)f3 was I t ha th t served

mthe coptraps, sand diseasq ogsetovvas1 delayed1 Al 9B

he control rats developed',llnlcal nms Of

liZeade by daf 4 Aheread norfe Bf tHe d reafed rath

1a21| s;orrptgrrs ﬁt t1h| S tbrge 152] @\II «pf t@e a1’]I rral so4

2.6

4
5
6
7

DI 3 drugtreat ed |
ani mal s that devel oped synpt®ns had nmaxi nrum cli ni cal
Disease sgeoly @es stayed qmmn ebitrirasrale pesse\daly rangiigdror 8yak gstaowsf 0. @XEPtP'O%“C 1, flaccid

distal half@%ls?as g{jﬁcgﬁfgl thc'dr FEX'%E'C%HP eq'lpf rgtrglax é.gnnd gm e@&gg |th5|'§'§? paralysis.

Di= Groue see

OCN or those ani mal s devel opi ng di sease):
nmean of dally clinical score x 100 nean day of onset*"

[0151] Thi s AhpEiheanins GFdnthesonpelerewndsvelopedeldacad fdispaseoyhereas only
3/5 of tﬁellﬁlﬁé,j—{rgﬁgé 8119%13'&398{)1;2&21 aﬁéela&g l\%’tre!f;‘ve? Qﬁ‘%ﬁe &fu tt%gt%ﬁ c%gddlsease
clrrrca t In

sever| ration of the di sea
severitytwisdowalthatl thbf (IhServechm thoodntols, gm(bdlpeahadnseawml dq}ziye¢6 Al of the
control ¥a\tt]se({eve opec{1 ﬁmloa §a}trn?p ottis of g1seha%g b? da[g! 4 thereas none of the drug treated rats
had symptoms at this time.
[0152] All of the animals in the control group had maximum clinical scores for two
consecutive days while none of the 3 drug treated animals that developed symptoms had maximum
clinical scores for more than one day. The severity of EAE for each group of rats was calculated as
a Disease Index (DI) which is (for those animals developing disease):

mean of daily clinical score x 100
mean day of onset*

This calculation allows a more complete assessment of the disease by incorporating both speed of
onset and clinical severity and duration of the disease. Using this calculation, the control group had
a DI of 160, whereas the treated group had a DI of 40.

[0153] In an identically designed experiment, rats were sacrificed on day 6 after T
lymphocyte transfer and their spinal cords were harvested for histological assessment. Rats were

deeply anesthetized (Nembutal) and perfused with 30 ml saline followed by 60 ml 10% neutral
-43-



[0153] In an identically designed experinment, rats
were sacrificed on day 6 after T |ynphocyte transfer
wap@4ti®is spi nal cords were harvested for hi spol/ostoabiss7e

assessnment. Rats were deeply anesthetized (Nenbutal)

and perfused with 30 Ml saline followed by 60 mM 10%

neutral -43 WO 2004/ 104015 PCT/ US2004/ 015876 buf fered

formalin. Spinal cords were renoved, fixed for 7 days

in 10% formalin and enbedded for sectioning. The

| unbar - sacral spinal cord was transected and the
bufferediatmyadis. pbed deds sicckeretayvei, fged or 7 dapnigi 10&@fonmblin and embedded for

. _.SecLiqning. Six 5m.sectio var i |.ev
sectoniy e Pl sPiig £ St BB ree ey S B HE oY side for
Iongltud\ﬁﬁ[ %oﬁbﬁh?eglxw LoD sREBR WY Lhiht @aKb1R Atk tﬁﬂﬁjlgﬂ {18 ddkdWith 50 pm
sections were counted at different levels in
betweendﬁ‘cbéé?r Segtions aetd figingchwithherbaipxdin and $pyn gnd p gusayjuntpie30 sections
i | group
were colfted SRR B S JRbANEC R IR 20 R ge
[0154] appr @He@ﬂ@hﬁgi&u]tﬁ%ﬁ%tﬂ&dt iTa cottrol gontprshstved spextmimely heavy
cqords fromthe dru at.ed ad an average.o
lsion by, B<r BEe SIOTISIFLY 15 G Serel 1SR Sle AP oAl s i the drug
treated ggtﬁ; hadl dn&&t@de 055 MBlons EAPNPErbhANS I dRionkREtich in the most affected
Medi at ed | mmune Di sease of Synovial Tissue
animal. ( Passi vel y- Transferred Adiuvant Arthritis) [ 0098]
Passively transferred adjuvant arthritis (AA) is a T
| ynphocyt e- medi at ed di spga@rpfig gvhich T cells from an
animal with active arthritis are transferred to a
nai ve InhibiféoneO§ Cleléd\iptilet?ﬂ Ilrrmele Wéﬁaﬁé of §Eﬂ?ﬁl@rﬁlssue
subsequent | y (Reysived gisite ] 1
i ncl udi ng | ynphocyt e ni grati on i nt o the synow um w t h
[0098] subs erygsinély siumdfbirtadpivaaf friheitie dAAEDismt'B lylﬁiﬂﬁcyte -mediated disease in
' nol ogi cal nature of this dise and t

which T&@n‘ggﬁa@r?@ean%@ﬁm chr,lﬁtb %W%Sélge ’qli%fg? d o g‘él[:u've syngenelc recipient. The

naive re@@ieﬁ%d@&ﬁ@nﬁfﬁev@%&’ c])l'rﬁ@efl §1gn§'§f—‘d1§éﬁ§e @ﬁ@lﬁﬁ?ﬁ@ :Elm hocyte mlgratlon into
Kayashima, K'e . I'mmunol . 120:

the synopéios wath, su]&qq@ttnt aWelhng gﬁqffecteﬁﬂ oipts. Tiag @xpmulmlq) Hoay gaature of this disease

and the %%’61(% ggcam ’?@ﬁﬁ@?ﬂggemseoﬁﬁ@lgteﬂ e%t?lg’ds.h’ed] fiog Egﬁy mg/?g.r gee for

exampl 2dayh8Hha, KGD8D] 19TRe/. énpenal et 112A- 11181 sWeksumgpl, Bt gl., 1963, Int’l.

o T 07 B IS e

L,., 194;9/@%)2@@ gration into a specific tissue
synoviun). Male DA rats, 8 to 10 week old, were

[0099] | rmrurtheespoiimpnttin fraeExapeple wanglesignied fasstady e affect of the agents of the

present n@%ﬁt?o% gn? oh. aa&lsetapegthgtarﬁﬁ,}n%g f'l‘tl%l%p%@étyke milc_gggtloq(Fé ansg)emﬁc tissue

(synovuhrﬁb cmalhcmk ess, SUSAI) vtd&hbldh azdrehﬁﬁmur@redmdl theeed 0D iph énjections of CFA
powder using a nortar and pestle, in 85%

| i ght .
intradorel{sphe p3e O G, TOEATA A PIESS A T RAE RGN Af04 butricun
(Difco LaBbABHes ATEA P B BEERNBrobfd B a fine powder using a mortar and pestle, in 85%

light mineral oil (Sigma, USA) and 15% mannide monooleate (Sigma) and emulsifying this

suspension, one part in one part saline. Thus, the final emulsion contained 4 mg/ml of M. butyricum.
[00100] Ten days after immunization, the rats were euthanized and their spleens removed
aseptically. A single cell suspension in lymphocyte culture medium with 10% FCS was prepared as
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suspensi on, one part in one part saline. Thus, the
final enulsion contained 4 ng/mM of M butyricum
wQ 0®100f01Ten days after imruni zation, the rat SP@EUS2004/015876
eut hani zed and their spleens renoved aseptically. A
single cell suspension in |ynphocyte culture nedi um
with 10% FCS was prepared as -44 WO 2004/ 104015
PCT/ US2004/ 015876 descri bed above and adjusted to a
concentration of 2x106 cells/m. Con A was added at a
final concentration of 2 g/m. The cells were
describe€ bbdvid 8@ adjlist3d €6 d Conaentation sphel0b celfs BYConrbens aﬂdeck hidefinal
for 72 hours. [00101] G oups of 4 or 5 DA rat LbQ
concentrofiaskef 25t/ mgdl hzsels Hﬁ@ﬁh@ﬁﬁ? gletf “(rilh AN grRasppre @f ﬁércar fgioxide
Ianted sc on the flank-wth Al zet 2002 ("2 week
f0r72h0él?%)| very") or Alzet 2001 ("1 week delivery")
[00101] mi ni Cesupstofd qpumpA r4tAl6za 8Quaeks of f2aiveerAbnasthedzedugs) diethyl ether

i R 8 2B BB s B

deliveryAlrgigl-o#R8k s (ASAWIrE., PALAS. CANESAlY. Chewratntik proap eebeived 1-
at a dose of /kg/day The control group .for 6{1
(2,4,-dilmgtpknheari- 6-1?}@&1&0@@@1@&@%@% igdhe oReny ek del 7y AgrigQ01 mini-osmotic

po. SOEHEN A0S S 05 L1 GES0UP BRARIFERL i posimen

1ecelvedp&mmyhl)mﬁi—phn®mmmmps rwannbigierinal saliee." I agse¢nd experiment another

group ofﬂ§+ rggreéalvA{l i 25,608 8‘4% n ewé?ga):haggxogg &)anTgsll e 191 Heg“%l\@éek

delivery? Alzet POGR ﬂfr@é@mb@@ﬁlrﬂ;ﬁd Tai drivg wde lineredcht ardosmmlﬂgkg/day
m ni-osnotic punps. Wiile the _animals were recoverin

Control pigRisREBIS BEWREco el Y ACIHETeAMR BTG FELc jimERWhile the
animals %{je 1@9&}%811% Woﬁ?aﬁe&ﬂes?a{‘ %e%gb@gllﬁﬂﬁ%bﬁo 3WIEH Bad been

esuspen in normal "saline and injected iv (lateral
harvesteﬂ and wushed)twnqtvtlm HBSGiwire rasuspanded inactmal faliyei ang injected iydipteral tai

vein)in) G5gPies} SR PR b PSP POV A (R S B SERREoue

[00102] hy pergidr3 1013 daP@ a@h%&bnstic@hlﬁkéin@ arddroatanieous Hypgiemia of the distal
becane clinica

|y apparent in sallne%éreat d .cont
jonts of3h AR 42 B esEsedini B ATRAGE YRSy RFTEA APl o GRS ose severiy
was evaﬁ?%ﬁ afld g#éﬁg )ﬁh&@h %%) g@?%h‘ﬂfﬁ@ﬁﬂ&ﬁen& BemhERtHdR)IAERT *ldths of both

olnts. The data were expressed
ankle jomuss. ﬁ”he date areroéxprésecdoydiryaednoditparhad ol compared ttithpwidgy prior to cell

1nJec‘uoré)%Pagg]é)éalgierfdrl nﬁgﬁ \fzﬂ?;%et'ngess %n% gfrlll e% S :\Fgr%lr?d o gr%{ll‘ of the mean).

[001 03] mean)The dofpd]s offite: presEpOiundsion fde]‘ayﬁi t[hE: eamu bf ¢linteh sigonand

del ayed the onset of clinical sig sened t
lessenecioe avery e fecatp- B4 1 PG5S oA GAS NG pRsTiEd Gpvhich 1

(2,4- dm%&ﬁyﬁmgﬁﬂgéﬁﬁﬁ@% HoB %anh&lm&rﬁejﬂvered in the “one week delivery” Alzet 2001

enyl ) - 6- phosphono- mannosi de was
mini-oswleti¢ pempchtianioshel 25ongkgdek Attheged 9f thajopewegdopgatment period there

wes RN D S O 9 108 e con

ammalshil‘g@ tonhtsl atingild ledlskyers svaetlifg ﬁl&hé afiéctddgpimmcehilanthe breated animals
di sease status of the treated,versus the control

showed Jlesiellingmt dhecyiof e teeatorsf Bt severe swelling in
(001041t he afifaebadolye tHtrssutth bb@ink@6f & fypRlaPekRAMYAY & which 1-(2,4,-dimethyl

phenyl)-6-phosphono-mannoside was delivered in the “two week delivery” Alzet 2002 mini-

osmotic pumps at a dose of 37 mg/kg/day. At the end of the two week treatment period, there was a
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showed little swelling at the end of the treatnent
period. [00104] Figure 2 shows the results obtained of
wa@2angpomad experinment in which 1-(2, 4, -di met hyPCT/US2004/015876

phenyl ) - 6- phosphono- mannosi de was delivered in the

"two week delivery" Alzet 2002 mni- osnotic punps at

a dose of 37 ny/kg/day. At the end of the two week

treatnment period, there was a -45 WO 2004/ 104015

PCT/ US2004/ 015876 highly statistically significant

difference in the disease status of the treated versus
highty sttai’ilﬂwa]dmhgmlﬁcarﬂ diffaéee ilthe dsomersoitusarfitnairetduacrsie e @ntrol

. II|n ffecte oLn t
i 8 bS5 o et o b G o iy b B ammats
showed fiftI83ieBRL a’@ﬁk'eﬁﬁj of ta&ARdentpdEbliect of
Phosphono- Mannosi de Derivatives in Various Nbdels of

Arthritis and Autoi mune D %gﬁﬁf [ 0155] The conpounds
of the present i nvent i dRYANME nistered to rodents
| N 5RYEHAPHhIMBhdno- MBI I8 TRBhtivER deV ariafs MbddN o AghraRRd
aut’oi mune dr sease. , HesBinAeldRAE] uvant arthritis

(see Exanple 6 above), streptococcal cell wall

(01551 art h r’['h'é'cﬁmpg%ﬁfg gg ﬁ%ﬁﬁ@ﬁttlﬁ&énh?ﬂ Gre adl ﬁllkﬁﬁ‘ﬂefeﬁsto f¥dnts in several well

col | agen- or exanpl e,
known aReraal srmdelsamartmnmand&otmmmnpe dchasb Thsd incdudegdjuvagsehritis (see

Example% ol?ﬂVﬁﬁl ﬁﬁé}ﬁgcogfal g?lll WaH artg%? I\%agglaﬁf%id'g él%r.}lg c?e(s %%p and collagen-

induced GG, (¥kb, €br sxbmpleAPédidoin] CHI, RietI Soc. 23p6Rio( DABDY):95 (1956);

Cromartg?afﬂIr ett;;’:oc%?qlo Mwﬁgqlsgﬁéfggﬂhgié@mw?d@fégﬁ)f ESx hyao. . .57
(1977)-{:% Fég’az{@%ﬂﬁﬁmtn 2388 (igsept ment  of arthrltls

nma Lew s rats wei ghing about 175g are

| d th
I. Stre {0b&GF €81 W' AR s%é)c?e'i y $1Ieu§ 2hlrJ2uSL tGhee,rAchl Il es

(BenBdrwabniio et die Jtlnbmmtoalléﬁ Alankl®) (1Pghmt on day O
2.0 o_of rhaqn S . (approximately 6.0
O &in- pol ysacchari de

[0156] fro mFéﬁla'le E\@Ws rzﬁi w@1r B aﬂoﬁtlﬂsghﬁﬁﬁy@abd {(@articShrly (i.a.) under ether
suspended in 10 gen- ree. sal
fépwE%

anesthesipoahop e ghedza @msé@gp@ iles tgnden infg t the tliyo[tar{@r (gmide) joint on day 0
with 2.0 o%ar&?ogé f&‘ig lvél%}gt? ﬁ%)arso% ﬂﬁﬁ?lﬁ%rb(%%% \%lgl?t of ldOB'peptldoglycan-

polysacdhafill @fFomtdell Nvall@f@ﬁgx Al Setptadocei (BGSAPH suispened I BByl of pyrogen-
Inc., New York, p. 381p§%989 ). Right or left joints
free saling, @s ﬁ?ﬁcgb%mew\owy (esspRLicha 4?@#%&1’@%'&&%40? (T30 Stimpson,

SA et alS ?ﬁltﬁfﬁlrf?z?gd'l zc&l%&ﬁcﬁis\[’z‘%ﬁz% %’J‘lb%%ﬁg WhihiBridP Chad, 1 et al Eds. Alan

By salin 157] The eral dr anet ér
R. Liss, five MIYerlg oi BR1 (198NpaRigheat loft jdinta akonjeeted WithrRgG- 6&13 111 |a1ternate

IV RE N (7 S

[0157] The lateral diameter of the ankle Jomt is measured with a Fowler Ultra-Cal II digital

caliper (Lux Scientific Instrument Corp., New York, NY). The average of three measurements for
each joint is recorded. Results are presented as the mean + SE of the increase in joint diameter

(difference between pre- and postreactivation).
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each joint is recorded. Results are presented as the
mean SE of the increase in joint dianeter
w@ diofifieroehce bet ween pre- and postreactivati onpCT/UEB0IMISS76

2004/ 104015 PCT/ US2004/ 015876 B. Hi st opat hol ogy

[0158] Rats are sacrificed and the ankle joints are

renmoved, skinned, fixed in formalin, decalcified,

enbedded in paraffin, sectioned sagitally, and stained

wi t h hemat oxyl i n-eosin. The significance of

di fferences between groups is assessed by Student's

B.WHistapathofogyest . 11. Adjuvant Arthritis (AA, Model

( See,_ especi al n t.al., supra Q15 VB] e .
10158 | ooy ReES TS SRt A BSS98is s as R By pp L formatin,
decalcifle@aphiidBe AR paYANA, seStioned ée{g&alép, uhe bamed weQImBTatixglih-Yosn. The
~__ prepared by grinding powdered Mycobacteri um butyricum
significanee of differepPescistwee GFePs 1S assossefl Stidlang’s &yo il -test: 01

m ; Prinol 355, Hanpden Col or Chem cal Conpany).
II. Adjusdpt Arhmitis{ArRiVieded (Bee, proseiabud-1eys & &i. aeé) i nt r ader mal

injection of the adjuvant into the tail or one _ )
[0159] hi ndpdele LEwas tipsrei glingaBru250grs arapshéaFrernd’s egmplete adjuvant is

it o RSB EFIFHS28 SehbdpoSHRERAE 180l 1

e u aw | S neas
mg; DifeyyLibteatoméd) @dthahinetdl sil @r0leml; @rimol BEfdangaien (ekqgy. ChBimidal

CompanyeAd W FUGHREHS S ARt ang JneipRr Rt SUEeoR T adiant nto the
tail or oféfﬁiﬂgfr%v@f Thd\ost N MBb&AT. £ heHeRARBYY BBENRSIATIMBUIBPATS (ML)

thritis. [0160] To determ ne the effect of a
suspended ar HifqutlFd. dhepobinteiafthe yrdnjscted kindpayaisaneagited be themaethod of

. saline of t it] ay fram -1 t0o d
winter &3, Pige R BEp it Dol vani aphaet SR Mt et e
injectiol 3Ma N @ auiYE ThYincrédaSe MBRS W18k ON tHehRinjétyedin@nbeants as a measure of
__injection. Sixteen days l|later, the volume (VF) of the

arthritisynj nj ect ed hi ndpaw i s measured. Percent inhibition is

cal c r.di - i L an, “th either
1) £, FHEARGRLRA S AL TSR Sty e
saline oMhe compositioniack daypfromealay -1 sredegr-iL § (widh respachtoi adjevansinjection). The

i LR s R B DDA O ot RS8R o votme
(Vi) of ﬂ@iuﬂh}?}ect@alﬁﬁdﬁabﬁis s U TRssat Dihitdd 8 chltilated @cdoeding to the

16. [I11. Collagen Type Il-1Induced Arthritis (ClA)
followingresptiqisee Trentham et al ., supra) [0161]

Sensitization Procedures. Collagen is dissolved in

0. 1M acet i c%eighibition = ! condasiugt Vodruss - 13%dPH . Equal

vol unes of col |l agen sol uti ¥ncemepl CFACOHOl FA are ni xed

and emulsified. One mM of the cold enulsion is
Alternafivaingbearisy pf artljrisis ieaps¢spad bathsering taghipawtienm 0te4 psed on degree of

swellings,letrﬁﬁema, and deformity of the joints. Thus the maximum possible arthritis score is 16.

I Collagen Type II-Induced Arthritis (CIA) Model (see Trentham ef al., supra)

[0161] Sensitization Procedures. Collagen is dissolved in 0.1M acetic acid at a

concentration of Img/ml. Equal volumes of collagen solution and CFA or IFA are mixed and
emulsified. One ml of the cold emulsion is immediately injected intradermally in four to six sites

on the backs of the rats. Small ulcers frequently form at the injection site, but these heal without
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on the backs of the rats. Small ulcers frequently form
at the injection site, but these heal w thout -47 WD
wQo@410049015 PCT/ US2004/ 015876 sequel ae i n 7-ROT/U83084/015876

Control injections consist of (a) acetic acid

emul sified in CFA or IFA or (b) human or chick type

Il collagen dissolved in acetic acid and injected

intradermal |y without adjuvant. As an additi onal

control, 1.0 m of MO 2-extractable cartil age

prot eogl ycans containing approximtely 200 .g uronate
sequelaefil7- 10l daiys. Qbed injedtionOcdmsist ofah) 46fic arid bEAISIMihQHN adFA or

and ect s wi.th cal.la Unl,ess
(o) o itk B s e in BHER SridA GBSy S e By gitpout
adjuvantdiAxSal a\dﬁﬁllohﬁl BnfollM .0 Gl bf Mg tkt€actblLoattil@gddpra@0glyPans containing

Wi t hout adjuvant 21 days after primary inmunization
approxn@ielyﬂpocufg urorateppCed isseixed githi 05 gﬂ OEﬁFAp?féﬂ\e@mlﬁﬁﬁed and injected

entic [ nt rval h t
st A BT e O R RN Pl
dissolved it @6 nkl@ ®f acBtidadid ar@@ﬂenhﬁ%ﬂhbuttaﬂjﬂvbﬂﬁa dafys bfoe pinmalry
[ 0162 Art hritis Eval uatj on. 1gtml S.are olbserwf
immunizgipn-, Opgl phibedfialdy xtachis ehiendp atter gnddepeal Jpieryaf o the
proteo gl?/&‘ﬁ%nﬂt&l Aehary el aRyad LAY tRRcSEY: fﬁqhﬁ&erﬁlfal injection of 0,1 ml CFA
nvol verrent of each paw fromO to 4. Scoring is based
H37 at thmbaskef thedaibe of periarticul ar erythema and edema as

[0162] I nlt | %ﬁg onVr u.a{ityn. OA&TB%IIQE ajfé)blgk%%legwgﬁ%é gfe%fg% csq’arthntls and an

arthritic Rk lid dwgived b ipridinaube seserity o invali@nteht Qf(each paw freaslutol s §coring is
et SRS Bl e £ Lo el . L oial s o,
FD et aZF'Iim Ar]Q-h ,@ize;?)éA pl‘]fmr}t:f)%b{ ede } 1569))1 4§¢Je11114g33f Hid@R3%s Js also

pr/lpr mce are EJUI‘ chased
quantitafed bpnmdasurieecthe thickness of ﬁtecﬂnkle(fsﬁn mem} @dﬁter lgplugpt her
suppl ier. Enzyms | munoassay (ETA) for Anti-DNA
imipgdViedel AL lipriviice (S}wnﬁineﬂe@al[ O 1B MepdP 4 5B 1481 € 991))
[0163] ( dgr %gﬁ\gp %rlc}lglis mlacr 4 8%% aré ghrgl?agt?&h ea%ttﬁgﬁgﬁg)n%oratory (Bar
Harbor, ME)i ot lothéR buppliee bef ore the b| vveekl y injections. Sera
are diluted in 0.05% Tween-20 in PBS at a 1:500
Eiizlyﬁltelxﬂlame@ls@ (EIA8 tbr AG i DR MDA BodiBs AdidnihaieaConilexes 0
mn at room tenperature. The plates are then was

ed
[0164] wi t h Hobstyrorsamicraiier vadis sistogied 00 deublscsigrdeddPNGda DNA) or goat
Clq. BI?Q& dmﬂﬁé%l ﬁ‘&’l@lrﬁﬂ\qdd Ml@en(;é Qfg%@ﬁwgagié HgakBes. t@erH ﬁl%Qﬁl)ﬁted in

anot her enzyne t 'S own usefu I n
0.05% Taveenaddne tBBat & hé 0p klrlum andfatlewed tocinbiebtatedn theoplat@@iorioA min at room

| ates are vvash S PBS- and
temperaiify cERIE S e o) RERGA AT L. S o L G RRe of ot
anti-moW¥e18G@n& YN Tah Fbdico Jﬁﬁat@@foodf%@ r@d)ﬁanﬁ%'@ﬁéﬂzgfr@ thAis kddm to be
enzynme. Iorlrretrlccane|sguant|f|ed

useful imBlgrambisd e themistesp s icabasiond el omi. e pltes s washed three
times wi?l? f’ﬁbcluween a%g k\TJlCe\glltR r()olgﬁfﬁaef "fﬁ]aeplgt@szgrg%énandbgt%ﬁt\x}lﬁ\rh solution

of the chromogemc substrate for the enzyme. Colorimetric change is quantified by measuring

absorbance at the appropriate wavelength for the particular colored product of the enzymatic

reaction using a microplate reader.
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-48 WO 2004/ 104015 PCT/ US2004/ 015876 Proteinuria and

Physi cal Synptons [0165] Urine is obtained fromm ce.
w@e@iaoqitoncentrati on and the presence of bl opdI/UR2004/015876

urine is neasured sem quantitatively by comrercia

reagent strips for urinalysis. [0166] Physica

synptons are visually scored as: 0, no synptons; 0.5,

trace; 1-4, when visible synptons are observed, wth

4 being the nost severe (physical synptons include

| ynphadenonegal y, inmune conpl ex vasculitis, and

MoRinsiasnd®Phidial SansbmsScor es representing physica

tons are cal cul at ed determ ni n ota
[0165] 7 oy ' deePe GoBlaRed AT R %?la.CHI@CBHWO?WHSWS%@HS? 5tbiGod in
urine is ﬁﬁhé@é@seﬂh ﬂé?m{aﬂvél{(‘ Bsi SRR INDER AN fEBSHHRMRER. | S

taken. Treat nent For each of 'the nodels
[0166] des c rli’lbf@walmom@mwwtsn@h’t SCP@dgﬁ &b ne gympipmsgdysirasey b, when
o)
visible & % rg %{)Ar%&)\%éi %g%?%ﬁflnﬁ s@\%?%zgﬁlg%lgaﬂ sgﬂpfo% 1@(22@6
lymphad/eabmegxlpmnhm cbmplb@ @awghtﬁ ahdheedrodid ofithe gars:)o rﬂpoms gepresenting

ono
physicalyptoptisaie (AU BY SREHYTEaT HO SHOR S FaH e g then dividing
by the ni!tfnﬁngf Sinidls 4ivelth @1a@ pRep Yhkn Giph@sphanrat iWereasi de;
-(2-nmet hyl, 4-fl uor phenyl) - 6- phosphono- mannosi de; -
'ﬂ‘regt%n thyl,4-trifluoromethyl phenyl)-6-phosphono- manno
Side; 1-(2-nmethyl,4-trifl uoromnethyl
[0167] 6- phExsrmhdmf themadds d@cnbe@bpvmtmhnw iststpstef Gvid days affer the

st 5 L PRSP B ORI SR PLERalt f e

Doses vafy ém 1 cjygetalqoo Rigedfvid ®lbeingonpelssds: Cut cones  are
assessed as described above. For all arthritis nodels

b{d-dotmethyhehangl-G-phoselpso-mapnogideint i t at i ve measur enent
BJ(IIJA,@rtﬁdieﬂg/l phienlyDi6rphosplednotmgnnesie; herra or deformty,

g@lm ’gggﬁﬂ Wg}hgg ShoRah Hgg of joints using
guanti t ystem In all the
hﬁ%@#@n&égﬁw gﬂ g POEEWﬁ s | i sted above are

B-f(I-ﬂl’dthW, -trifluoreingthiyfpheai}l-6-phosphiogd-mgnatisidsct  or
J&_ 4&ﬁﬁ§&6ﬁéth9%§}ﬁkh%w&lb%ann6&dé’\0 2004/ 104015
/' US2004/ 015876 MPLE 8 Phosphono- Mannosi de
or any diesriof dteinossl T eelt higrafioadnhibitery somRhensdyef diedragephiny ¢ution.
i n Humans
[0168] The compounds are administered iv or ip at 1 week intervals for 4 weeks. Outcomes

are assessed as described above. For all arthritis models outcome measures include:

(a) quantitative measurement and grading of joint swelling erythema or deformity, and

(b) assessment of histopathology of joints using a quantitative grading system.

[0169] In all the models described, the four compounds listed above are effective in

significantly reducing direct or indirect measures of arthritis.
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(See: Koopman, W (ed) Arthritis and Allied

Condi tions: A Textbook of Rheumatol ogy, Lippincott,
woeookiteqwss & W I kins; 13th edition, 1996.) TreBtTERL004/015876

Procedure [00105] Doses of the conpounds of this

i nvention are determ ned as descri bed above using,

inter alia, appropriate ani mal nodel s of autoi mune

di sease. [00106] A treatnment consists of injecting a

patient wth 0.1, 1, 10 or 100 ng of the compound v,

or infusing the conpound in 100 mM of normal saline

over a 30 m nute peri o&EXAMML.EB8ekly at three day

(Sek: K ooyieh | VIL(ED) Altkvit} atd 4Bt Sonslitiony: 4 Tatbbd obRhe Bépinpry, Williams &
Vilkggdsth ediffimeld®dent is generally given on an

Treatme%%rgéaetdhfem basis. Cinical Qutcome Measures [0170]

asures used to assess treatnent efficacy in .
[00105] RA s Mmusésthidid emtpouhds cfithislimentiorcire deterhingd angrserikadtabove using,

) .change .and,. at t S tinme e reliable and valid
inter all%apﬂr%l’lé%ﬁ@‘&]fna‘ﬁ ngef\lf){)ﬁ{iﬁ?f&n?% ¥P¥ensi onal ity of the
[00106] C! | NiARbatABSE BAIROBMYFdcthOQbisheFRR0SSS, 1016 @eahglof the compound
_bias, both patjents and assessors preferably, are,
iv, or infigping ghecrompornjing |09 mlp noympl palnervEr $r8Y mirpde R twice weekly at
ECRA ARt dstRbddsy BE cGRE 1BRLbed below.
e o ERAL S5 R S e gl Bl v
Treatmeh@ oy @mntinyedtie potgenteayitia btgble loe expsedaling dissses shisatment is generally
reatment that only reduces a | aboratory

. t hough a .t
given onA0-QUIRALCRE RSt , for exanple, relieving joint pain is

" f les interest. No single ideal nmethod is known to
mgﬂg)@&?ﬂ&i&?%i%flect di sease activity in arthritis. As a
[0170] T €Suldutcdrhe inSasufe8ubdd tbAsREOF@GaER etivdcpii MAShould detact the smallest

~~_conposite index. Conposite indices are constructed b%)/ i
clinically franarignt ehangownd, adgererpaimgbsaelipbleadyalid va rgipect to capturing the

dimensi%r%?iﬁfcgf%% %’%}% a@?ﬁtﬁ@h?ﬁﬁio%%%gs Bses dirh 6618 HiasEB6th patients and

ective a nsitive neasurenents
assessorapeefqatdf eratécdedbdgingjtetingve ones. One sensitive

paraneter to chapge with antirheunatic_ dr, t her ' )
A e
pain, sweBinkSfeat 434 réGichy/ & APBASY €I Y8y AlBChiiahed iroghisesnehi, d@ugh a

joint uptake. Gthers are the 50-foot walking tine, and .
treatmery gl oulyapduces 2 kaheratory mersuas WHBRYL 1oy xande, Selicye IS pam is of less

interest.! ﬁpgﬁléﬁqgleal SR Rl S LB AREE Rtk idcS Niseds¥ 300R)i6Sn Qfthritis, Asa
usefuP outcone neasures appear “in Table 5, below. -50
result, itWOu@MBid4¢ 1£tEdhte é?ﬁ'lp’oUSQﬁMi_ﬁ 0@1618@6_6 11[d©1-_7 @meaf’me_eH@CGS are
construcgt)éjdt lgyOSQa'etisl[\{?aq%y Jru%émfegtral pCrlolctlzq ugeasllthe;{ railg\!v %gér@ge@irotn%rflséérés assigned to
different end points.
[0172] Objective and sensitive measurements are preferred to subjective ones. One
sensitive parameter to change with antirheumatic drug therapy in RA is the patient’s subject
assessment of pain relief. Objective measurements include radionuclide joint uptake. Others are

the 50-foot walking time and assessment of functional disability (the second most important

symptom in osteoarthritis). Examples of useful outcome measures appear in Table 5, below.
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Altman, RD. et al., din. Rheum D's. 9:681-693
(1983) FDA CGuidelines (1977) Bellany and Buchanan
w@bkion1048neunat ol . 3: 293-305 (1984) Joi nt swel PCTIgSIOas/015876
Joint redness Patient gl obal assessnment Tenderness on
pressure Range of novenent Pain at rest or on notion
Physi ci an gl obal assessnent Range of notion Joint
stiffness 50-foot walking tine Qualitative aspects of
sleep dinician's gl obal assessnent Wal king tine
Patient's gl obal assessnment Activities of daily living
[0173] Altman et al . (sulatd¢SJoint tenderness Pain (using

Zisio sy S Frg——cr 1 ci an' s gl obal
assessmmm Rob. eccterlezm?lze&tz a:tm%@rédB d%ﬂ;iee of Sl gnal

J_%_F‘r%a thuugc Hr—status—Aseernt—tre er.n[ et %I[Iig]il
FD 19
m“ﬁh@ufuf oSt et 95&”9. .‘i"ff (i Diagltig? 3083305 (1984)
T ullyv L II SU UL UO LR AY ] LI LEAYA" |- JU 1 UUL

JointeSness O . ro o1 ARSI @a ? tgogqéss%ggrﬁgrk
Ten g\ﬁ_}u@g;éﬁ;‘ru_gqq\ﬁ\erp .DL T:'Hgl LI} \I —pd'l FU1IL oV .

T HVOF VeHERt ) Jot-nt—tenperature—{0174] 51% ﬁ?
Painatrestgronmotign. .\ . . e L 15@% dtedsment
Randé;r Iql)ﬁ \"Al oTrpT aAai IIT VAN Il!IC T!TCU!ICILI G t t n

Feasht cheat—ef—pai-n—retief—s—impont At stfnesss e s s ng
B0-fQOf WAKINGNME (o oo w0 oo Thon ot jigtiveraspepisgy sieep
C“m }Qlﬂbakﬁgsgo Hé‘lr_]l?.t VU l_!lc L 1TCT1 ¢ Frt:'Cl.LI U

9@"? O pventi-on—Adieetivdl WakNeimemy be

50k 5 glogg! ic val Lot He Ardyikastl Galb o

| Alt,ﬁg@!g,ea,(fs,%m)exanpl e 0= nopa| n, 1=sl| gleint {gadamness
Panduen S albite Scales] SEV ET € p*dl‘ll ara 4 Aneigegigedmpoged/ er e
Ten&;nesglgﬁmg%ué%&gﬁ M. Sucha scal e 15 [knlvimhswaiing

QL SCT ] t i Signef joatsat ory
Chmcg '°ba' a%bgmgﬁtl Feéggé%%{u;& S Q@% %f?m tAscetdméLee, P.,
s 5_ <o P! , X NerMuseietphoeld® of
char{Z;E‘?‘géﬁtbg‘g pal T ude assess prkdnd firietieas hol d

50-f60f Bralkidd hhné {0 | LR ith FiPKles #98lvertert)  |Cl Ratiolddpeum  Di s.
| GripétrE‘th I@ﬁé’na L With hahd fRbivdrRerpCOT € | 0T Tt Jomntdape@ase firm

SSUre s apptied to the joirnt margrns._ and
the degree of tenderness is graded by the patient's
[0174] r espoB&Ruselpatisib thieyhsjorednipsihbof thedexmétiangfemerymedsurement of pain
Arthritis Rheum 522 95 i s useful.in .
relief s Rt g spPOR ENLos KPSt Do P uic EPRRP RGP g method of this

invention. Adjectival scales may be used with numeric values given to the adjectival scale, for

example: 0=no pain, 1=slight pain, 2=moderate pain, 3=severe pain, and 4=extremely severe or
agonizing pain. Such a scale is known to discriminate between nonsteroidal anti-inflammatory
analgesics and placebo in short-term trials (Lee, P., J. Rheumatol. 3:283-294 (1976)). Other
methods of measuring pain include assessment of pain threshold and pain tolerance (Huskisson, EC,
Clin. Rheum. Dis. 2:37-49(1976)).

[0175] To score joint tenderness, firm digital pressure is applied to the joint margins and the
degree of tenderness is graded by the patient’s response. Lansbury’s Articular Index (Lansbury, J,
Arthritis Rheum. 1:505-522 (1958)) is useful in assessing progress. A simple count of clinically
active joints, as determined by pain on passive motion, tenderness on pressure, or inflammatory

joint swelling is used (Cooperat. Clin. Comm. Amer. Rheum. Assoc., Clin. Pharmacol. Ther. 8:11-
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active joints, as determ ned by pain on passive
notion, tenderness on pressure, or inflammtory joint
weakiioggs i s used (Cooperat. din. Comm Aner.PEYESIM4/015876

Assoc., Cin. Pharmacol. Ther. 8:11 -51 WD 2004/ 104015
PCT/ US2004/ 015876 38 (1967)). Scoring a few sel ected
"signhal" joints nmay permt better assessnent of
therapeutic effect than a total joint count. A
standardi zed dol orineter tested agai nst the Lansbury
indices is highly reproducible. The Ritchie Articular

38 (1967y)d Sxorirtg Jewi Blcbrd Esighal” faimmaialy @armit béttr AfsessaepOSRSapeutic

itmdigital press The respons r o
effect ﬂfaé‘@éPT&L’G’“%O 1) Sttaé‘ﬁla@ﬂ%‘?é&gio %5?4%&2%?1%% %iP’i‘SbPEY indices is

highly &gﬂ'éQ%lble+Efﬁe Ratbhie ALtiaANInddx (RAL %'Eg%d AR D jA@Rdesponses
atient says it is tender, w nces, and w thdraws

after firpyj dmltal PressuseinTbg respringes aneleseotded ?soﬁmenweé@tﬂ patient says it is
tender, gia e*ﬁ?.%],g?ﬂ %%deqlaﬁg %ﬁ&cegna '+I§Q[P9H§H§%{s elts is QQ}L&%IG Q\hl?éés and

S |n orrel
W1thdramtlinﬂﬂ tTle saﬁl&ﬁ‘slﬁﬁrﬁ{dex of 7§paidnefléats éxaeerbatjpme of Hisedss and inﬁprovement
. rip stren he I mer I wth the tine
inducefoy QiShyurate Giug T Pl COUEHR Bith GFaREnG ESSORPRIGEpan. i the

upper linfbs %ﬂﬁ%‘f %ttgﬁ%tﬁ Eﬁltdrlﬁ ﬂﬂ:tleW]hﬁlB‘s with SRetRidoRedi BY feet.he

stren of the nuscles in the forearmand hand, and
[0176] t he pXpROowiEstTHEEPEEroAvalablato MeaLF & Benth wiiplis determined by

the stre %1?52 hg?@[slgl\’levfls ﬁtﬂ? Edr@%%{ add%{i]&;%“d% e&rlg%rgdec{%é% of gomt destruction in

the wnglﬂfaanmﬂdingplqnmm grip sﬂﬁfgﬂﬁbor&ﬂdﬁ@s&tzﬂﬂst}uem own, and

t hese_ neasurges have ssessed in_studies
[0177) iy | 85 HOLSOTEH 2565 S P S G QMR fyhese
measurSFHA9E Béenr@ﬁég&‘i{ﬁn 'sﬁl@ ey e Wd@ﬁlg%&h@d‘i\@ Pgpidyl rﬁé‘%h%ht is measured by
(Anderson, J, Rheum Di s 31-653  (1982)
several aethpdgingluding th@ ﬁ)uphﬂml spondylometgr (Andgsamnd, @iy &lre djls 8:631-653

(1 982))%%1&8%&% Aton ﬂdg)éz) Qg al. a{% zén{% lf%gso ﬁ%ﬁ % %ﬁ??ﬂ (31@’72% €in fAblinometer

(Domjaogek kmln megelWEmns 28 (S@pi) 7 1@ DVA). sTlrrBhgomrltam movements or set

maneuxiae%érle{\z/alfe:c}ég ?(&R’\f}\%q%%f lg%lljlf Ex\é%lg,gai{% ar glaf?lfa 1c’u@1 gﬂ?& G lll‘él 50 feet (Lee,
supra; @tace, B et dI., BRNE UmLimhiol. 27: 331%73 (Yosg$)h988) ) . [ 0178]
Increase in warmth of overlé@ng skin is a cardina
[0178] f eat ubnsresse inyfarmiel 9vsHyae gkindha padingbiatyreef inflammation and can be
[ . C
measunff SRS ( SoPeyy PR al P Bl ity os T ntrred
quantitative g gpplyy shovmsepreucddel clidnges iodisegesiciivitydislbageeful in assessing
activi and i s .usef ul essin efficacy of a
effcacy g foRuE GOBUN T ShT SO ol RO L HHDr HOGHER Ao BP U0 s
reprodiRibE) BEMRUAR] MR quaht@dbASnethbl 6f as5@8Rk iR vembst in joint inflammation
uantlflable nethod of asseSS|ng i nprovenent in joint

(Ingpeq, ML el sniled. | Fgete” (P68 ann. Phys. Med. 9: 322-327
(1968)). Laboratory Tests [0179] Certain | aboratory
LaboratossTesty ef | ect t he severity of joint inflammtion and
[0179] rmy b%ert;#ﬁ ?a%o%a?or "I@s@é 1Ieﬁ£ctttlnee e%r[tk %g@mﬁﬁgzﬁgﬁaﬁm and may be used to
erapeut.i c conp dsitions and ods 0 I'S
momtot ﬁh\ft efﬂcaqnof thdrtherapstitic compositions and methods of this invention. The most

frequently used test is the erythrocyte sedimentation rate (ESR). Other measures used include

evaluation of various acute-phase reactants, such as C-reactive protein, haptoglobin, fibrinogen, o.-2
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frequently used test is the erythrocyte sedi nentation
rate (ESR). Ot her neasures used include evaluation of
WO 2004a0®1RCcUt e- phase reactants, such as C-reacPCmesS2004/015876

protein, haptoglobin, fibrinogen, a-2 -52 WO

2004/ 104015 PCT/ US2004/ 015876 macrogl obulin, and

pl asma viscosity (McConkey, Bet al., Q J. Med., New

Series 41:115-125 (1972); MConkey, B et al., QJ.

Med., New Series 42:785-791 (1973); Constable, TJ et

al ., Lancet 1:1176-1179 (1975); Crook, L et al., Ann.
macrog{dbuhin, andplasiBe iViscd@tyf{B/B}CBﬂBey( BB G}, Q.00 X, NkAv Serieak]:115-125

(1972)'3&6%‘0%}&;:9‘21 B %}lzu &1&} %}eg }\%Us Kigs ié%???%b(ll%@kgopggble, kT et al., Lancet

I: 1176J1m (lDESJ)FT@MUkQLfeaEiE Q{nnOClz@debnS&# gg)gmmg%esox B@wa JARM al.,
Scand. J@h@ymg}pl 1 A@ﬁ 4%8% Cgpk@l R4Qg a'}gAng R(hfwygﬁyzs %}%ﬂ&(l%l)) titer

ofIgM}-‘MJeuﬁltato?& factoy oFOEHIRIR com ﬂe%e?@%e\%,%/{(eil?ﬁ%)n RhESH. DifT45:183-189

hocyte function (Rey
(1986); Fﬂeebm:kﬂ S let all 3n RheaEDis( 1085P2 (1A86p R eyRsrdatWhk: gl., J. Rheumatol,

13:700 ﬁpéﬂ ok} e S Dbt Sinl B & %%21% fﬂ'@z"cflol}’ké\éﬁm%oz 13:700-706

(1986); dus;wl BE eNEl) tA; Hritls-Rieyml mméor(@m@ewmsah N 03l SBY BWBL. J. Med.
concentration (Cockel, supra), egsinophilia,
27716} ﬁ?%ﬂﬁé@}t%@ﬂ@e{qﬁm %frh HypiAPhaRNost SEFM albuakn; SRR fFon concentration

(Cockeps1§praf’ %0&%%11119514%&&9&5&&515 (ﬁﬁfcﬂfﬂs&? T @P &latAn‘?tnﬁkQ)cm Dis. 35:138-

roups , Metabolism
142 (1926))AS¢61m 5@1ce(1t1@ib11)‘» pf su By dmyl gr@ppseﬁLocbm,céé at ¢latM@m@lzsm 20:446-455

(Brown, DH et
o7y 558 o sBsfipion BRevB BN PPl PR el oq ooy
serum pibpe,ptlﬂ%hhuﬂs (H&sﬁ?%f@&n(eﬂ-@@ Q?h)eumswim 599 @D&(ﬁ)d; synovial fluid
ysSi s eum Dis. 37:351-356

{1 EIaII,SHet_aI.,Ann.Rh

analysig WS%I et o ey Ryt dUis 3ehoas (B @)used to score

[0180] ' adi 0*\/91%18 HARNBESe hddd 1 SlsrBL@ioth r%i"J élﬂﬁlgés iR rhéu%tmﬁ@ﬁﬁntls the
useful of which are count erosio assessnent

most usefil nf whishewe qvant aasiens anasicsment oﬂlemt spezA nalrgwinge R@é@duchdes

t uant i f o] nt f | ammat .0
can also 196{ %63? é’ glog inf{é&pagnﬂ (btcr%gg}% Skw gtézéz is géeum 1:301-325
(1972);aVallacédihetial.| SrthhifgIRkeudil 11:122-176 (10895 1 Thesebe sdminiseered intra-
| stere? intra-_articu] arl y and t he

axtculagly 30 4R 6 0F SR frogm e Jait detirmHees Ir alteamt’éfﬁgfa{hw arey,

adminiI8Y ivan@ th&AR S 3L @haGkidnVoRPH ] Jnl&gof Rlifs) Qﬁea@&‘ééﬂ th@&lleﬁane of
over a J oi nt (Or J o] ntS nmeasur e he “cl ear ance

Xe afi@dnee-aticeler infrcrion momd@a hlamdlrnqtelmamnmpmt@f ispeoyial nblood flow.
99mTcOI {c’g% %Z)q&éd rﬁ?gﬁ; L{Hafrg mc% %ﬁe m lag%o ng sma J%m‘fsﬁg I w%4 to be

SO use oucI'P

reducedowith suvaéssful antivilseuhitik ﬂmmeﬁttbs b&h a[s&iIBNEIi; Wbrtlhostermds gold or
.syccessful anti-rheumatic therapeutics such as NSAI Ds,
D-peniiifaming.ost er oi ds, gold or D-penicillani ne. [0181]

[0181] Re Jaldshiis: 3377559afﬁ@1t1tls %HﬁlWaEel}re%%d%&lﬁl Jlfeeéﬁtﬁefg c ?QurRlQ €79kroup):

five conpoun 75/ group): (1) 1-(2,4,-dine
phenyly2, 65-(#1“@&&&19}1@1}’”’5&1 plrso-aynoside:2 4, 6-tri met hyl
ghenyl-)2,86,6phasHy0 pRenyrdipisispifino-mannoside;
3 1-(2-methyl,4-chlorophenyl)-6-phosphono-mannoside;
4 1-(2-methyl,4-fluorphenyl)-6-phosphono-mannoside;
(5 1-(2-methyl,4-trifluoromethyl)-6-phosphono-mannoside;

-53-



(3) 1-(2-nethyl, 4-chl orophenyl) - 6- phosphono- mannosi de;
(4) 1-(2-nmethyl, 4-fluorphenyl)-6-phosphono- mannosi de;
W@ 2)04/104015 PCT/US2004/015876

1-(2-nmethyl,4-trifluoronethyl)-6-phosphono- mannosi de;

-53 WD 2004/ 104015 PCT/ US2004/ 015876 [0182] According

to the 8 neasures listed under "FDA Guidelines" in

Tabl e 5, above, >75% of the patients treated with any

of the above conmpounds show significant cunul ative

i nprovenent across all nmeasures. Toxici [0183] The

[0182] i nci dewnorligf toshd@nehfeatiBtedanddo ThDA thﬁiehﬁe’séat wEbie §, above, >75%

of the pa%%xgt(s) E%ftt%g gvtilt%SaLﬁ %ggél%oxf/egc[olll?p\éﬁgﬁsrsgglg%g%lﬁ%am lﬁ%ltéwémprovement

acnmsd§nw5ﬁ§aycardla - 2; vomiting - 2; hypertension - 2;
hypotension - 2; joint pain - 2; rash - 2; flushing -

Ibzxﬂll; diarrhea - 1; itching/hives - 1; bloody nose - 1;

[0183] fa di zZ 'ﬁ%%l’?‘oidentgé oltC ﬁ{%@g@?&ts (a%‘% offt$ttclf e%nénts< &érogs_egqé@ware as follows:

Vi SsIon
chills - l@aﬁstve:tt 1105 plin -rSedmess- Syredpiatbry - g,lhead.’tcher- 3manh3rcanlﬁ’eti—r@ e®miting -

O L CR T T T W .

1; bloodky Rb&S-eN @R zinRsd Neil; lora@iysi- <at ﬁtlﬁla yhet; redling gt f £Ccalityhing - <1;
|ncorporated or not. 018 ving now fully descr | bed

blurred Yipjps - Khygastritisnl; rpdnew, plp ha@é &ppBberapiaer an% gerved are clinically
1nmgnﬁ§5#]'ed in the art that the sanme can be perforned
hin a w de range of equival ent paraneters,

concentrations, and conditions w thout departing from

[0184] the sl thetrefartic@aitpé albdvetaiintotyemnteddrrambly viférbmuetin their entirety,
xperinmentation. -54 WO 2004/ 104015

thhﬂﬁ@%%@ﬁ@~@§ﬁ@%§§ OrELAIMS 1. A conpound of fornula I

OH OPHOOQCHz),R Fornula I HOB OH OH

[0185] Having now fully described this invention, it will be appreciated by those skilled in
the art that the same can be performed within a wide range of equivalent parameters, concentrations,
and conditions without departing from the spirit and scope of the invention and without undue

experimentation.
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wherein nis an integer fromO to 3, the -Q(CH2)"R

group is in an axial or equatorial position, and R is
wopikanaii y substituted aryl, heteroaryl or | OR&T/US2004/015876

al kyl. 2. The conpound of claiml1l wherein Ris an aryl

group substituted by one or nore substituents

sel ected fromthe group consisting of halo, alkyl,

al kenyl , al kynyl, al koxy, aryl, acyl, acyl oxy,

carboxy, am do and am no groups. 3. The conpound of

claim2 wherein the substituent is selected fromthe

group consisting of -CHL{LAMMRBCH3, - (CH2) nCC2R1,

- (CH2) nCH20R2, - (CH2) mCONHR2, - ( CH2) m\HR2,

1.( CH2) REa5a o faBghuld £H2) MOONR2R3, wherein mis an

integer fromO to 3; Rl is selected fromthe group of

consisting of H, abkyl and aryl; and R2 and R3 are

i ndependently sétetted fromthe group consisting of H,

al kyl, aryl andg¢ “The@erpound of qg§|n11

mhereln when n=0, Ris not 4- an1nophenf7 The

conpound of claim1, wdergi noHvhen n=0, Ris not an

am no substituted phenyl.oH6. The conpound of claim1,

wherein, when n=0, Ris not an am no substituted aryl.

%hm%hﬁ1@@ﬂﬂﬁ@ﬂdﬁ@h1@hﬁjn11 wherein R is not

4- am nophenyl . 8. Theafonpound of claim1, wherein R
the -QrHAR giomAds 1878 SKial of eélé}atﬁﬂélrﬁﬂmlongandTh e conpound
Rfis Gﬁtﬁinﬂllésub‘éﬁﬁfe%' atyl, @té@ar& r 18Re@dlky10 substi t ut ed
aryl WD 2004/104015 PCT/ US2004/ 015876 10. The
conpound of claim1l wherein Ris selected fromthe
9r OUPTEORZhRfuh88f SfinPD leeln R Jﬁr@%@ﬁ}?ﬂﬂsmmwd by one or more
2, 4-di net hyl phenyl; 2,4,6-trinmeth
substltuzntﬁewlbgttd fromhhogioph empisting OthlmaﬂkyJL alltqnub eBphdnglkexy, aryl, acyl,
0 hyl ; phenoxyet hyl; benzyl;
acyloxypﬁ })/ +u%2and§;}ﬁf?o g%ﬂﬁet hoxyphenyl ; 2, 3 or
4- nethylphenyl 2, 3 or 4-pyridyl; 2, 4 or
5- pyrThe czb'mquund 2f clping2 thieephtbe yihstit@ptdis seected from the group

G bl It i S S B e

(cmb%gmmpghﬁdmgt«g&ggn@mﬁﬁwhere|n Ris selected fromthe
group consi sting of 2, 4-di methyl phenyl,
wheremLm s #reintagepfi@BPIto 32- net hyl | 4- chl or ophenyl

I h d,f claim
%ﬁmﬁéﬂfg?fﬁ ORI Yboieid ot FOBOORRANICLRY ol 2l
RhasbRbare imfgpesisnifieselds:d fidne theemouetasisfing o i, ralldyl, aryl and acyl.

wherein the conpound is 1-(2,4,6-trinethyl phenyl)-6-

% hos pjfﬁ) ngomnpat)rl];rﬂ 3F c(:jlgi'm 1, wherein, when n=0, R is not 4-aminophenyl.

5. The compound of claim I, wherein, when n=0, R is not an amino substituted phenyl.
6. The compound of claim 1, wherein, when n=0, R is not an amino substituted aryl.

7. The compound of claim 1, wherein R is not 4-aminophenyl.

8. The compound of claim 1, wherein R is not an amino substituted phenyl.

9. The compound of claim 1, wherein, R is not an amino substituted aryl.
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14. The conmpound of claim 11, wherein the conpound is
1- (2-met hyl, 4-chl or ophenyl ) - 6-phosphono- mannosi de.
wdazo4/idizonpound of claim1l, wherein the compOUN&200£015876
1- (2- met hyl, 4-f 1l uor phenyl)-6- phosphono- mannosi de. 16.
The conpound of claim1, wherein the conpound is
1-(2-methyl, 4-trifluoronethyl)- 6-phosphono-mannosi de.
17. A salt, derivative or prodrug of any one of the
conmpounds of clainms 1 to 16. 18. A pharnaceutica
conposition conprising: (a) the conpound of any of
1. ai Mehelkoidpoumhel didi)n awhdteinRasedletied ioyn the gapipabhd@sting of phenyl;
arrier, diluept or excipient 19. A phar eut.i cal
2 methylidiepyt¢rbmeBIbERL; %@%—Wl@fthﬂpé%ai 3 el gRbiqroRRegy; 2-methyl-4-
fluoropHRa P b EhxhIKG]; %h_éﬂo%ﬁne@?ﬁ ph&oxfetRNHABIE ?Eérféﬁig’l )2, 3 or 4-
accep di . -56 WD

ceptable Carrier,; uent of_ excipient. -5 i
methoxypbedyl1 2 Aoarst-mehylpBond A, 6 psdaeridel 2, Aondpidaidinyl; 2 or 3-thiophenyl;
i nhi\bi.ting. Tl . ' i an. L :
2,0 AP, TSRSG5 5L AR BhEOS: S B,
conprising admnistering to the subject an effective
Hourifheafontpoend ebdgoulitwindreia®yis stlectkdinom the g®up comssisting of

. rmaceut j cal.l e | e t,. derivative.o
2.4-0im B SRR 4 Emb BEERA b b byiof R Hi§ oL 4 fuorophens.
| ynphocyte mgration fromblood to a tissue or other
EXt I dpastipaind bf daiinl 1 whejreiht compogdiis i #(2,4-dimethylphenyl)-6-
adm nistering to the subject an effective anount of
phosphangamanggsifigmceut i cal conposition of claim 18. 22. The
nmet hod of claim 20 where the T | ynphocyte mgration is

ﬁﬁsocl'“&tc%%_PNhﬁ@oﬁclaiﬂi BIE @%Bref the @B@bbirdrs 192 ME-giethylphenyl)-6-
mgratin | ynphocytes nedi ate an undesired
phosphqnafmaweeidery or i nmune response in the tissue or
extravascul ar site. 23. The nethod of claim 21 where ‘
e Trle/dthi hig At i ' j b -chlorophenyl)-
e B B N P SRR M PP LI 4 chloropheny)
6-phospheati-miaenesideundesi red i nfl ammatory or i nmune response
in the tissue or extravascular site. 24. A nethod of
eat ' r . ' (i r
L HSoRboud bETRRL BF YorRer bt OL RBAIR €1 T3 - uorpheny)-6
phosph@a@drhminetidei Nng to the subject an effective anount of
the conmpound of any of clains 1-16 or a

g{) ar nﬁl'geec%gfrllp%%llé ¥r ggi%ep,tw kgalreem ﬁiaelctoinpggﬁd i% qt-dZyrr(?etH}rI] ,A-trifluoromethyl)-

odr
6-phosphono-mannoside.

17. A salt, derivative or prodrug of any one of the compounds of claims 1 to 16.

18. A pharmaceutical composition comprising:
(a) the compound of any of claims 1-16; and

(b) a pharmaceutically acceptable carrier, diluent or excipient.

19. A pharmaceutical composition comprising:
(a) the salt, derivative or prodrug of claim 17; and

(b) a pharmaceutically acceptable carrier, diluent or excipient.
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t hereof, wherein said conpound, salt, derivative or

prodrug results in an inhibition of T |Iynphocyte
wogaaodoon. 25. A nethod of treating an infl anPer/083000015876

aut oi nmune di sease or condition in a subject in need

t hereof, conprising adm nistering to the subject an

ef fective anount of the pharmaceutical conposition of

claim18, wherein said conposition results in an

inhibition of T |ynphocyte migration. 26. The net hod

of claim 24 wherein the disease or condition is

2(h e un@ neiticbdaottifittibitihg T lymipldciyelngi gtatior fosi Bloodtid Bssue or other

di sseni .nat ed, encephal o e|ItIS

extravascpler %Fﬁfﬁtaogf‘l@ effo GRMPI] gynis ?rmg: gr Iﬁ@w?céfué gifective amount of the
compoufi Bf"ﬁ{y' 3 Faim3 L 1@5"@ I gﬁ%ﬁ&:é&icﬁlly HaeehihbIR salt, ki Patflietor Prodrug
sialitis or type I abetes. -57 2004/°104015
thereof. PCT/ US2004/ 015876 27. The nethod of clai m 25 wherein
t he dlsease or condition is rheumatoid arthritis,

N lc te 'ng glfeo e Ii@?@iﬁn #ﬁ%&g@%ﬁ%ﬁ%ﬁ%&% 1?100 toa }1ssue or other
extravastillaesitan akubjeet] bomlr@tadmlnieilerrag fotthe sulg¢at anraffectlve amount of the

keratitis, .uve S hyroiditis, sialitis or type |
phm““%?éﬁ%?%@‘bﬁ llﬂégm%f%the conpound of any one of clains
1-16 in the manufacture of a nedicanent for the
22 eat Tivhethdd af daiscHsehae tlre@ljzhtﬂhomymhﬂgmt‘mm ik associated with a
yte m aI|m1 rom ood to.,.a tiss

disease pEAOpATRBCE P RITaEENE TV RPBRTIH AN E) ShOSHEhinf By or
immunctb§RAKEInGhe GRNELE dx@AvaséPear e Of the salt, derivative
or prodrug of claim17 in the manufacture of a
nedi canent for the treatnent of a disease or condition

%ah er et methgdpfdemn 2 whee thei lohmmberte ragration i agsoeiated peth a
disease gxre o‘ﬁPRf%B iff &&1@‘4@%@%? Zﬂngﬁ sImShige ah ﬂn%&ﬁec%_h nflammatory or

opnent o ond|t|on e use

immuneafspohsi i tRStisshe pedxravdseuldi Sase or condition is

rheumatoid arthritis, nmultiple sclerosis, acute

sse nce halo el i [ PR

]fldh fl aX] 111 %hoeddotg‘r&a}\térf)g agx lgg%rgréla{mi_y u|§ Frlrﬁ%llzzigsg%fe or condition in a
subject fhatet thekdoF, cobdpriciigladiatyiAéridg 16 thasuej et @ effdayvmldbﬁrit of the

siialitis, or t pe | diabetes, 31. The use .Ccl aim 29
compougl aF B SR 8165 @ BiRRAsFicelb AcseRiapledintiereiive or prodrug
thereof, @menﬁﬁ Eehé corﬂwnapéaﬁ dSEHETOS prodri g&-essu&h%qmmbﬁ &£ T lymphocyte

encephal ony iti's, psoriasis, InflTammatory bowel
migratiai. sease, T cell- nediated dermatitis, stromal

keratitis, uveitis, thyroiditis, sialitis or type |

?ﬂ. abeA Sethoddt treating an inflammatory or autoimmune disease or condition in a
subject in need thereof, comprising administering to the subject an effective amount of the
pharmaceutical composition of claim 18, wherein said composition results in an inhibition of T

lymphocyte migration.

26. The method of claim 24 wherein the disease or condition is rheumatoid arthritis,
multiple sclerosis, acute disseminated encephalomyelitis, psoriasis, inflammatory bowel disease, T

cell-mediated dermatitis, stromal keratitis, uveitis, thyroiditis, sialitis or type I diabetes.
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27. The method of claim 25 wherein the disease or condition is rheumatoid arthritis,
multiple sclerosis, acute disseminated encephalomyelitis, psoriasis, inflammatory bowel disease, T

cell-mediated dermatitis, stromal keratitis, uveitis, thyroiditis, sialitis or type I diabetes.

28.  Use of the compound of any one of claims 1-16 in the manufacture of a medicament
for the treatment of a disease or condition wherein T lymphocyte migration from blood to a tissue or

other extravascular site is a step in the development of the disease or condition.

29.  Use of the salt, derivative or prodrug of claim 17 in the manufacture of a
medicament for the treatment of a disease or condition wherein T lymphocyte migration from blood

to a tissue or other extravascular site is a step in the development of the disease or condition.

30. The use of claim 28 wherein the disease or condition is rheumatoid arthritis, multiple
sclerosis, acute disseminated encephalomyelitis, psoriasis, inflammatory bowel disease, T cell-

mediated dermatitis, stromal keratitis, uveitis, thyroiditis, sialitis or type I diabetes.

31.  The use of claim 29 wherein the disease or condition is rheumatoid arthritis, multiple
sclerosis, acute disseminated encephalomyelitis, psoriasis, inflammatory bowel disease, T cell-

mediated dermatitis, stromal keratitis, uveitis, thyroiditis, sialitis or type I diabetes.
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