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WO 2008/128045PCT/US2008/060036 SOLID FORMS OF
(E)-1-(4-((1R,28,3R)-1,2,3,4-TETRAHYDROXYBUTYL)-1H-IMIDAZOL-2-

T NE OXIME This application claims priority O Re2008/060036
wgrl%?)\ﬁ%gé:éa} application no. 60/923,037, filed April 12, 2007, the enﬁrety o?

which is incorporated herein by reference. 5 1.FIELD OF THE
solNYENDONF  This invention relates to solid forms of
(BB (4-((1R, 286 3R )1, 2,3 A TETRAHYDROXYBUTYL) - 1H~IMIDAZOL- 2-YL) ETHANONE
OX@tfahydroxybuty1)-11-1-imidazol-2-yOethanone oxime and methods of

their use for the treatment, preventi nd mana em nt of vario

diseal8s AR §‘8Fﬂ%[pé Eﬁ\&fk@@o%ﬁ%" Ca‘ﬂ?a ?orr%@gozéfﬁw filed
Ammmpmnpmhﬁ@tmanthaﬁwmbssanuaﬂmmﬁéﬂmtwbpwfmdéor example,

the amorphous form of a drug may exhibit different dissolution

1Charagigiishesrape i fiekapipiganailability patterns than its crystalline

form(s), properties which can affect how the drug must be administered to
achieveioptimal afietitdnmospho bsrandfiystalling frpssahd driig-may

also ave diff r handlin rties flow. bI
B e PR e o Rt (o
treaimaﬂeptdbmhmm:ﬁMmegeﬁﬂnSa@@fmdls@meqédquscess to
multiple forms of a drug is desirable for a variety of reasons. Moreover,

sregulgaeyiedReitiep (e.0., the U.S. Food and Drug Administration) may
require the identification of all solid (e.g., polymorphic) forms of a new

drug mﬁsﬁaﬂmb@ﬂ@fﬁxﬁpﬁﬁ@/hﬁ@@b@d@ﬂt&dﬁtﬁh@ﬁbﬁarﬁﬂ@&f@eﬂe

pl"\(l)ew 6%@ 102 1230 Zooﬁ us Oi‘m n%d ¥ ?%h}§l§ ﬁ" Ot Qlssolution
Bre Brysta &S T8 exis ence an Stacténistics of those

cfmrmsenammauidel;ffedmtbwmﬁa@dyrp&tmlmwthwawrmlhmeeﬁanlﬂa}dmpel‘tie‘s

wRehedLre J‘?&A@gﬁ%é%%ﬁ%ﬂﬁfé@%,‘n%%l['ep&ﬁ&iQ&%@B’Hﬁ%ﬁ'@é@é@‘%&ﬁpmm

compoun even after one pol%wor h has been identified

de&mﬁdémwéemmgwle@ FoliiReronchim Hing BRfERsHfhrtedioyability,

caeditonsheynariRenaloneldsolubilifigsGaMRAMies, all of which can affect the
(E)-1-(4-41R,2S,3R)-1,2,3,4-tetrahydroxybutyO-1H- imjd

wesiihEne! SR SERts R SIRRIGBSIESpItILp R Z%?ilﬂm%ff djig |§ desirable

fhelieveeiabedssaiulNotbeviic atmenbof diteates cugh ths theLifoatidd Drug

R R SR SR RSP PP R g ora ne
ugerl &y uary E

drug substance before approving products containing it. A. Gobho, Sc;ence News ]66(8) 122-

123 (2004).

Compounds may cxist in one or more crystalline forms, but the existence and
characteristics of those forms cannot be predicted with any certainty. In addition, no standard
procedure exists for the preparation of all possible polymorphic forms of a compound. And
even after one polymorph has been identified, the existence and characteristics of other forms
can only be determined by additional experimentation. Id.

The compound (E)-1-(4-((1R,28,3R)-1,2,3 4-tetrahydroxybutyl)-1H-imidazol-2-
yl)ethanone oxime affects the sphingosine-1-phosphate pathway, and is believed to be useful
in the treatment of diseases such as rheumatoid arthritis and type I diabetes. See U.S. patent
application 11/698,253 to Augeri ef al., filed January 25, 2007.

SUBSTITUTE SHEET (RULE 26)



3. SUMMARY This disclosure is directed, in part, to novel solid forms

of (E)-144-((IR,2S,3R)-
12.3,4-tetrahydroxybutyl1)-1H-imidazol-2-yl)ethanone oxime: and
hydratesgthgteoiysolid forms include amorphous and crystalline forms.

The disclosure also encompasses dosage forms comprising the solid

forms, ARY AeARTHS istdietiadstn et anaRie] selid BmahpeévBht dVHARY PR )-
diseases:and HisQnders). 1 H-inengiaspaahdare dsiprevided a crystalline
solid form of (E)-1 -(4-((IR,2S,3R)- _
1,2,3,4-tetrahydroxybutyl)-1H-imida2ol-2- hanone oxime or a hydrate
thereof. In another aspé@,ﬂ&:Wd a composition comprising
the crystalline solid form as defingd-above™an ﬁ’aggp@ceutically
acceptable excipient. In andther aSpect, there is provided a single unit
dosage form comprising the crystalline solid foinn as defined above.
Isdrioierea Shaee! tHsrad Sosre el e ARy SR MRS MBS S T8 ned
aboveheQmpesiHom @scdefinpss @k auenor singlecunibansage KM RSms, and
defined above for use as a medicament. BRIEF DESCRIPTION OF THE
PReDRSE F B4 LRPECREDIITRTS VSIS Cal B LA SEPSIS B jsoracrs.
reference to the following, figures: Figure.| provi a X- e A
diﬁracﬁ%r?%‘b@?ﬁ%?% K Gy A or%%é %ﬁﬁf }Ié%zgrln SRR R 28 300)-
(B 44etbRIZB BRIy D:2 3 4rig tratidybxgthempy- S i aZolRaibeiigiton

e oxirng. The,Speciumyas ohiaingd:ana.Rrake6R SoYRNEE:RY SI98hiline solid

using copper Ka radiation, a range of 2-50 degrees 20, a step size of

oon s byed & RESPMRIEIAB 35 RIRY 'S AN'PRC-1 detector.
Figure 3 piyides@iampasnegireied a ciyglalling: faudsgé abhydromgrising the

E)-l-(4- .
%&ﬁfﬂ%{]ﬁIﬁ‘ji'fi,fz‘fg?f?ec%?g,?ﬁ/dd?%%%utyl)-l11-imidazo|-2-ypethanone
oxime. [ henspectaspeayathelktdingehonial BrukestRliSd Golspdotrometdefined above,

using a 1064 n d:YAG laser (10.rnW) f rexcitgtion an&i @ ed above f a
SRR SRR TG LI A s o e 1 85 v
meBicaménwith a resolution of 2 crn'. Figure 3 provides a X-ray power

diffraction spectrum of a crystalline form of (E)-1-

#-((1RzS BRI SR éretRydoxi B Delikiinidazol-2-yl)ethanone

oxime dihydrate. The spectrum was obtained on a Brulcer D8 Advance
systemigsisig eppperddiadiativivparahgeckes50deglastrocaistdy Sidewing
Q{g(&&l? degrees 20, and a step time of 103 s with a VANTEC- 1 detector.

| Figure 1 provides a X-ray power diffraction spectrum of 2 crystalline form of
anhydrous /E)-1-{4-((1R,28,3R}-1,2,3 4-tetrahydroxybutyl)-1H-imidazol-2-ylethanone
oximne. The spectrum was obtained on & Bruker D8 Advance system using copper Ko
radiztion, & range of 2-30 degrees 28, & step size of 0.017 degrees 28, and a siep time of 103 s
with & VANTEC-1 detecior.

Figure 2 provides a Raman spectrum of a crystalline form of anhydrous (E)~1-(4-
((1R,25,3R)}-1 ,2,3,4-1‘.31":‘&115}’droxybutyl}—&H%nﬁdaml—%yl)emanons oxime. The spectrum
was obtained on a Bruker RFS100 spectrometer using & 1064 nm Nd'YAG laser (10 mW) for
excitation and 2 germanium detector, The spectrum. was measured over the range of 3500 ~

25 cm”’ with a resolution of 2 em™.

o]



Figure 4 provides a Raman spectrum of a crystalline foill of

(E)-1-(44(1R,2S,3R)-

1,2,3,4-tetrahydroxybutyl1)-1H-imidazol-2-yDethanone oxime dihydrate.

The spectrum was obtained on a Bruker RFSI 00 spectrometer using a

1064 nm Nd:YAG laser (10 mW) for WO

2008/128Q45PCT/U52008/060036 excitation and a gef i, defector: = 1.

Theééglér& U WSESH "§El‘fr38“6?7er1%‘rew%ﬁ}gsg o1 380 -a%%gm' \1{vith a ®
(4-fESONRBR) e, 2, T cirFigdme: Boptolid Bsimliene! oF-al ndlesle drome dlibvydsiagp. The

structure obtained f ' : UL Y

: : Ad@;}{%g { sing copper Ko radiation, a range

Spe@?&diﬁg%g%d%%r% ,é?tgtgrahydrox%é;gtixf)?fﬁ%miggzol-z-yl)ethanone
of DiriteSdindratstensisorbPiRidiraieisplaBE maRPAIRssBiddtor T & VANTEC
1 d2QB:hydrogen atoms are shown at the 50% probability level. Hydrogen

atoms are displayed with an arbitrarily small radius, 5.DETAIL .

DESERIPFIIRYides 2 RiRHRVBRHBIHOS ﬁé@f@‘&}lfﬁ@p%?ﬁfw{{%&?ﬂ%ﬁﬁ forms™
.2,2@,@Eh%ﬁ§'d€@8ﬁ@§3ﬁ~imidazoi—?—yl)ethanone oxime dihydrate. The spectrum was

o e e O o

Unless otherwise indicated, the terms "manage,” "managing"” and
"management” encompass preventing the recurrence of the specified
disease or disorder in a patient who has already suffered from the disease
or disorder, and/or lengthening the time that a patient who 15 has suffered
from the disease or disorder remains in remission. The terms encompass
modulating the threshold, development and/or duration of the disease or
disorder, or changing the way that a patient responds to the disease or
disorder. Unless otherwise indicated, the terms "prevent,” "preventing”
and "prevention” contemplate an action that occurs before a patient
begins to suffer from the specified disease 20or disorder, which inhibits or
reduces the severity of the disease or disorder. In other words, the teons
encompass prophylaxis. Unless otherwise indicated, a
"prophylactically effective amount” of a compound is an amount sufficient
to prevent a disease or condition, or one or more symptoms associated
-with the disease or condition, or prevent its recurrence. A prophylactically
effective amount 25 of a compound means an amount of therapeutic
agent, alone or in combination with other
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agents, which provides a prophylactic benefit in the prevention of the

disease. The term "prophylactically effective amount" can encompass an
@gl%ghgg@}simproves overall prophylaxis or enhances the prophylactic

efficacy of another prophylactic agent. Unless otherwise indi€&tEY 52 $#e036
thatasdsubsdiaptaiynamodplows. iBisubstanHal 3R dies-af SIS ge of 3500 —
5?@}]90“”% Exarﬂﬁles Offz% substantially amorphous solid compound

contain less fhan abou 5, 10, 5, 3 or | weight percent crystalline

compdigure Y\@o2008 4 3804SRETNISRON6/06QPRE: LNNEESIRIIBIMISE from a single
indi ' iS4 iall talline" js syhstantially f f
T e -

amorphous compound."Examplés o
EBnslsdtind BisAEaRiteserRfiahort RO (BpITISHS trehovelylitQeicemins are shown

AR HABIRGURH URIESS QIhEMIRE.iD q&ﬁﬁ%%%%%&ﬁ%%agr%ﬂygalgygmaﬂ radius.

effective amount" of a compound is an 5amou icient to provi

ghera i it nt or management of a disease or
condi?%ﬁ%l?%ﬁgigggo&%m@g one or more symptoms associated with

the disgass, oL cRditign. Alherapgutically effective amaunt of

compound means an an{?loqn’; o? F)hgéré)pngg%gsg%cefn?f%i‘lso%?e(%i'?ﬁ(ﬁ'((IR’ZS’3R)‘
letrhbiteaigudaty thd} ihkiapieso Whidbe rovitesxanberdieuiia penefisippressor of

difetigamanpiidgnanagement of the disease or condition. The term
"therapeutically 10 effective amount” can encompass an amount that

improggl,f, ovey. | therapy, reduces or avoids symptoms or causes of a
disease or cvr%lun!rglr%r enhances the therapeutic efficacy of another
therapenitigs 3aRRlvisc indiass, atbenuise ndicated, the tam.'ingude” has .
the same meaning as "include, but are not lifiited to,];?aghn& the erﬂrﬁmdgm}'Cnt

RIS P e R BrTechiEAN Ol dke shesifirsdisenssanatisbBiienited potfent who has
aBteflashffdhel s fuehcast Hasdhasame eapngAsIiR IR 15YSH A%nt who

hbut r}?t li #ed %g . _Unless otherwise, indicated, one or more adjectives
#S S1l 1‘6?; oy 1C @S

immediately prece%’ir‘fﬁsﬁ Lefisurden it tg Brisimstrlisdass sprmgas
n@lﬁ}@&ﬁbﬁm@mmboﬁod@mﬁﬁlﬂhﬁmFﬁﬁﬁi@p@ﬂﬁ@'ﬂ@ﬂ@@ﬂéﬁ%@&éf}’m changing

t@wapggg_@geﬁ%mg g&ggtgﬁg%@e%sacn(i}g%f?grao tionally 20substituted )

alky, optionally substituted aryl, or optionally substituted heteroaryl."
shouliHeshetaertriss imdinensiclicrioety phatforippacnofelaigeprevention”
cSRBNERAMAYI BeRRIIRRDLBRMRIR MRIng @egﬁ’m?o commenly accorded it disease
when |t exists as a single molecule or a nam common?y accorded its
%% &ﬁ%%d%&’?‘é&?a‘ﬁ?ﬁl%‘?tﬁ@?éﬁ% e SRl A dhadisiense ardismderdda dher words,
isameaanngwhesphigrdito describe a moiety attached to other chemical
25 mg}gfies. hus th.eéwo; rases "XOH, wherein X is pyridyl" and "XOH,
cBrdEeP

wherein X tﬁﬁﬁ%ﬁ%‘“ G dacticalbnREAeiNgG ageuEn o mpesgound is

anyeoom pmﬁ'm@slmridiwéhtﬂ, (ﬁxﬁﬁﬂbﬁc@hﬁﬁﬁdlﬁw @hﬁb%ﬂhorg s%?h@i#g RBCiated
e I S o P e Gfetive smoun
ofgermpeund the2pottigmount of therapeutic agent, alone or in combination with other
agents, which provides a prophylactic benefit in the prevention of the disease. The term
“prophylactically effective amount” can encompass an amount that improves overall
prophylaxis or enhances the prophylactic efficacy of another prophylactic agent.

Unless otherwise indicated, a solid that is “substantially amorphous” is substantialty
free of crystalline compound. Examples of a substantially amorphous solid compound

contain less than about 20, 15, 10, 5, 3 or | weight percent crystalline compound.
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300f the structure is to be interpreted as encompassing all stereocisomers

of it. Moreover, any atom shown in a drawing with unsatisfied valences is
Va5 H&gﬁ%&g_be attached to enough hydrogen atoms to SatIST the

va?ences. in addition, chemical bonds depicted with one soli§CH{§2008/060036

2008/ 12864 ieAdb 2Q0&IRE00 38 inepar alighdaAne Hashediine i substantially
omatic) bonds, if valences

ncompass hoth single and double (e.g., ar i :
e bt T Bl Bt pasclisonidsmmsomd
(@y«in(4syIRs2 BLBR)20,2,3,49,5, 3 or 1 weight percent amorphous compound.
tetrahygroxybity-LH-imidazol-2:-ypethanone oxime. ~ One, .
embodiment of the %@%%ﬁ%ﬁéﬂ%&%é%%ﬁ ﬁy&%ﬁg amount” of a compound is an
JpgupdEf{ieRp & 3rovide a therapeutic benefit in the treatment or management of a

dlsBabhrieBhyeRoNY Q}@é@yWﬂm$%'xpﬂg%%%ﬁ%ﬁ%?1?ﬁ%d with the

Cgarticular embodiment, the cmeound is amorpho

B ShSaS rstaherapepirticn et ameatont  sriigusbneanyan amount of
thowseridiffastigndXRRDIpateRAKS AR 4 FichQBRidR-Dtherapeutic
byé;.ﬁ élngi %Q.s_i . 29.3, 32.0 and/or 33 1 degrees 20. As those skilled in the =
ST, T ERASPELRE AR b d: peaksapdiisvrPBedatteeapeutically
eﬁ@wiﬁ@ﬁmﬂd‘m@m freonthessanm W@ﬁtﬁfﬁ?&f@d)aXRpﬂéjd?@Mt Hh"&?ﬁ? #8duces or avoids

mind, an example o attern of this

s e A B A RERVAR, Sy g mmotr
therehpepgeine fomi is provided in Figure 2. 15Another embodiment of

the inygntign@ecemPRATRER AL (4 (R 1d1Reuifne meaning as 4
tetrah dr,o%<131/t]buty1)-lH-imidaz’oI-2-ypetha(cr?l(%%%l}rﬁie rsﬁglﬁorﬁf/a rate. i %mlude’ but

Aehatlimrehivodiidit e coslpéimdis Banumprowaninanotinsiudes but is not
liegitap b ismaeystatinerms suepssradsidifiarentialiacaR MRICAICHMEYY but not
’ II)}%& 3 particular crystalline form has a me!ting ppint of roughly 153C
road peak). 20Another embodiment of the invention encompasses
(E)-1@@@&@&%&@%@%%@1@%i‘tmi@az@@ggweﬂaﬁ%aﬁeﬁes of
i n.a particular embodiment, the campound Is amorphous.
g AT B R

“opRppatibntivied plekersl abbeibt2rs) g tHe6OME ekt 2 S 6T
sHRAIERE 2Ry AREXRMP I N RR %’%P&H&g}?o%f%i %aco@{ﬁ%%!:'c‘ﬂ?g orm i »

provided in Figéjre 3. An 25 example of a’Raman spectrum of this

crystafifiauis iy Rofrdthate shemigalengicty thphformyantior elempassesnd may
bendstores O atistalline.anchaserphous Jumee g sompauads Qﬁé?é%mcule
opae{l%m (e.%‘hglxtures%%gtalmn?gé less than about 50, 40, 30, 20, 10,50r1

G S RrAS RS UL At i) FRiS Brrisnibaiery Suridmel yl opyridy!”
arlyelbushmonehydeateganbldibydradelescribe a moiety attached to other chemical
m@%—(%&ﬁ%&BRé— 2,3,4+ hydroxybut 1gi]-été-|-;m|dq 0l-2- o

30 'I)gthano’ne oxim ed.gge.s, I‘%%)%Eﬁéél (e:lbeﬁ%/a%:llf{a gl %9&1’3’6}%@?@6}5
p)guilg;@: Forcrarddgithe same meaning, and encompass the compounds pyridin-2-ol,
pyridin-3-ol and pyridin-4-ol.

It should also be noted that if the stereochemistry of a structure or a portion of a
structure is not indicated with, for example, bold or dashed lines, the structure or the portion
of the structure is to be interpreted as encompassing all stereoisomers of it. Moreover, any
atom shown in a drawing with unsatisfied valences is assumed to be attached to enough

hydrogen atoms to satisfy the valences. In addition, chemical bonds depicted with one solid
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percent anhydrous, monohydrate or dihydrate). WO
2008/128045PCT/US2008/060036 5.3. Methods of Use This invention
s a method of modulating (e.g., increasing) the amount of SIP

“&pg%@lg%ﬁﬁe.g., a mouse, rat, dog, cat or human) in need th&MéBp2fiRgg03¢
|zepprisestadnydisiRsingnto-HeRAIS Moalsaifactne &neMRL 9f 2, 6AMROW ds, if
voa[ethc%|n\</§(;:;£r|lt|on (i.e., a 5compound disclosed herein). Another
embodinient encompasses a method of reducing the number of T-cells in
the blood of a patient, which comprises administering to the patient an
effecti¥v@-amghddioxmsmpound of the invention. Another embodiment
encompasses a. method of treating, managin oLFreventzi%%a 10disease
affectld by TSP ARV IS SRS IS HHEER by P Sie bl 2 fth bamprises
tetcrinjdistertngyly- Hpatigiatdi Debedbaasaebaitherapeutically or

prophylactically. effective. amount of a compound of the inventjon.
e Bt T S R TR

Is%éﬁbf@@hytﬁtp@mml)w&ﬁdnmquﬁswmmg. tinthepatieat anbodiment,
ﬁé‘@ﬁﬁiﬁ&ﬁﬁ‘&%&%ﬁbﬁ?”ﬂ%ﬂ@&&{ &%tggrﬁé%gﬂg ?&p crr\gstdﬁi?]gt hl%?articu%ar

embodiment encompasses a method of treating, managing or preventing
copvtallis i Res ke imibey des diffadion (SRR whitsmovithyrisés at about 4.7,

gadnursstening 9o 2opatientinneed areoh aitharapauticaly Qb skilied in the art are
lly effective amount of a co

hylactica ¢ mpound of the invention.
“%fag%%ﬁ%’s&bﬁ‘ffd‘f HYe MU S Rals m&&&% R§tbSng s pamrmding on how
thasthmeo( & grepdbiond iabasthaag) i stonictdermatitisikielicasidiseasple of a

-ys:host disease, Kawasaki syndrome, lupus erythematosus, multiple
T R BB B S Yo e K
sphettmaedidiactystis|iscltrodérprayided spRiptrefection (e.g., of organ, cell

or bo > 1 diabetes, uyeitis. Additional di
Cisor e o 3] T 1.2:3.4-

st drd phie iaseltisy hetirenapaimstoionoivideatC line Bisicake,

PO HRASEm A NS SHAIIRMR, g%ﬁﬂ@}%exgﬁ%isuﬁﬂgmaﬁ{ﬁ's As
Syndr me. ! ave's Disease, Hashimota's thyroiditis, idiopathic adrena
TS CHABPSTHIE GBS A BRI PSS ehAT Y Brene form has

npémpigeidpengphigaslparid, feekpicious anemia, polyarteritis nodosa,
j aynauds, Reiter's

i i SELes, RO st hoanals Sayruds et
teSyhditoreyuy hp Bitietidropkthd mianTiakayiase dibArteritisitamppoikallar embodiment,
RS HR Y TOLRICORSs U RINYE CRIL S AP LM O GRS L N O At OIS
provides a XRPD pattern with peaks at about 12.5, 14.1, 16.9, 20.4, 25.2 and/or 27.0 degrees
20. An example of a XRPD pattern of this crystalline form is provided in F igure 3, An
example of a Raman spectrum of this crystalline form is provided in Figure 4.

This invention encompasses mixtures of crystalline and amorphous forms of the
compounds disclosed herein (e.g., mixtures containing less than about 50, 40, 30, 20,10, 5or
I weight percent amorphous material). Also encompassed are mixtures of anhydrous,
monohydrate and dihydrate (E)-1-(4-((1R,2S,3R)-1,2,3 4-tetrahydroxybutyl)- 1 H-imidazol-2-
ylethanone oxime (e.g., mixtures containing less than about 50, 40, 30, 20, 10, 5 or 1 weight

percent anhydrous, monohydrate or dihydrate).
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WO 2008/128045PCT/US2008/060036 The amount, route of

administration and dosing schedule of a compound will depend upon
“fi%c%&)rss/l%ugg as the specific indication to be treated, prevented, or

managed, and the age, sex and condition of the patient. ThePfOl8SHI&/9036

by suahFactoraigawetitksown in the art, and may be accommodated by

routine experimentation. In a particular embodiment, a 5 compound is

adminiStered tot@hemanpatient tnetodoioust0f oD, deaibtR amount of
Mpln & A FlRmAcSYsAlEaImUlatans, RS venfion ccompasses

pharmaceutical compositions comprising one or more compaounds of thHE
SHvEHSHI E e thrpahierhea etk composifiers mpesidgibtbmitdosagdi.c., a

depsusdiRIBr RiRlinfucosal (e.g., nasal, sublingual, vaginal, buccal, or
rectal), parenteral 10(e.g., subcutaneous, intravenous, bolus injection,

intranfoRe i cBPadE SRSTIBRS oAU RhP A Edwsiag dipopumbasdtienells in the
HExaroplepadtaio sagen fesmsiasludeibubang RPhUrpigchion BRIBIRCARIGIS of 4
cC%P%%Ir?(fb%EﬁCh as soft elastic gelatin capsules; cachets; troches;

¢ mvention. S . . .
ozgnges; |spers?ong; suppositories; ointments; cataplasms (poultices);

pasteginpowd ens@tiessingsontpants, Jlasiens ps akHidRSs nPAIhES o AEIE%AIeNg a
e, inha . gels;.45liquid e forms suitable for
e R R R RS
AENESGE I RcTPaliRS dusdRdut ot pehaimes tioilin watepkyhulsiels e feaive
am@@lg-gg-ggd;gﬁ;%%p@ipg%ﬁ%‘tions, and elixirs; liquid dosage forms
suitable for parenteral administration to a patient; and sterile solids (e.g.,
crystaitBisF SHRSITMSHE SseaE)esst eahed ef shrierercsTpreviks shouie in a
padsage ikimssyiishiedenpasentealrdpinairalieniie aRAlRYE I @ upound of
fominulation should suit the mode of administration. For example, oral

the ir . . : . .
administration requires enteric coatings to protect the compounds of this

inventiowtirommiegtantatienceithis de gastroinie sinth {asin SiMiaK pedventing an
o B o S o @ pcnn

_Ingredient(s) to the site of action. For 25example, Co
IpRetRe ingigesomalfommuatiplstinlordéicto pretectthefn fonpound of the

iegradative SpRHES:aclitale ransRr MHL&H&H}&E%%%%%% and elfgct, e
dellverly across cell membranes to mtrac_ellular sites. Th om osﬁslon, ’
bumepE! athripe B dsuagEto s vdisparepeinding-Besidisesec, Eoywasaki
sgxdaomiehndosegeioistus adin e AGHEsrRIHNBN QLA iseRIEHBRY psoriasis,
ne or more of the active ingredients it

contain larger 30amounts of Q ,
P o DR A B A TER R ABRCHT: e eGaen. el

odiseasearBimilarty; aqﬁabgnm_mddmge form may contain smaller amounts
O O B I A e B e SR dE R AR Dl Al ot ia

WO 2008/12804
syndrome, autoimmune atrophic gastritis, achlorbydra autoimmune, Celiac Disease, Crohn's

Disease, Cushing's Syndrome, dermatomyositis, Goodpasture's Syndrome, Grave's Disease,
Hashimoto's thyroiditis, idiopathic adrenal atrophy, idiopathic thrombocytopenia, Lambert-
Eaton Syndrome, pemphigoid, pemphigus vulgaris, pernicious anemia, polyarteritis nodosa,
primary biliary cirthosis, primary sclerosing cholangitis, Raynauds, Reiter's Syndrome,
relapsing polychondritis, Schmidt's Syndrome, Sjogren's Syndrome, sympathetic ophthalmia,
Takayasu's Arteritis, temporal arteritis, thyrotoxicosis, ulcerative colitis, and Wegener's

granulomatosis.
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folin used to treat the same disease. These and other ways in which

specific dosage forms encompassed by this invention will vary from one

x| ill be readily apparent to those skilled in the art. See, e{.{zs.,
R%%n“ﬁr%%gr%g Pharmaceutical Sciences, 18th ed., Mack Publfhifi2008/66003¢

EastorTRA:(AAH() r&ficdol a @il RosaaertitMme scRRaMAGEHITRbund will depend

compositions fth%inven.t' n suitable for oral administration can be
Dresented s hars g%é“fﬁ?ﬁ‘i’é{“s‘ﬁ Heet5t By riefrAitay8eed, and the age,

esen a_.S ISCre eS OCSl
seblutd ¢enditichefablpatabietdh capieisagapbyuleshatactdiguils(8iGmown in the art,

L3, forms contain predetermined, amounts of
B R o B ey b
WoTeRATRE thedmisigirserite thbuarareticet. in AR emingtor bRharfacedties mpk.
Sciences, 18th ed., Mack Publishing, Easton PA (1990). Typical oral
dosagé.form@Prienpiepaics Py sambinRg the active ingredient(s) in an
intimate admixture with at least one excipient according to conventional
pharm&Bisificalltsonipounpiag sethmueesi@kcipigotdtzan takeasigene or more
é@ﬁﬁ%ﬁxﬁfq forms ﬂ@&%ﬂﬂ“@&@dm %ﬁ%&&%ﬂ%&rgg%%%gl ?)Iqé}eg Icg%?nf%athnét dosage

administration. Because of their ease of administration, table
fonms st bl iuat estisb{ agvantlgsdinsral. deghgb tiitdbonsadfal), parenteral

(@esiredctabledscanbe-s0ateshii %ﬁaqaﬁgi%é&ﬁey&lﬁ%?%%%%g or
tech#gyaqs. Such dosage forms can be prepared by conventional methods

TFBRGTRGA AIIRISEAHA o gHarsaE etiveaaples iR DAY g udedrb Aresnot
1@@@&?@@ @l 'dm. fip‘%am;iuhﬂﬂmdmi@ﬂyl o e%il‘td ilﬁ_'agﬁﬁtih%@@ﬂ}ég; CﬁCthS' troches;
Jie ith liguid carriers, finely divided solid carriers, or both, an

%%%%%gh’a%?ﬁé\{%é{ gr%lcﬁ) CEINO The Hassey %"rté{ggdﬁfﬁfi?ﬁ? Hes s; powders;
dsitnegrentsm ajp e nconpanatarhivhsoliddosage formsatafacilir iapitkrs); gels:
1issokat i : o,be | orated to facilitate the . .
o o PR B TR asgiee
SERTREONS (pgreifidiol HosacRBIRE g ise ethvisioterotl-io-patientsilisions, or a
WABOUS IR UtREd BEIUMIRES Y8 INAEHINERH P AU RN LR %Q}ﬁ?s‘{ﬁﬁ*{aﬂﬁe for

elr

(in_clgedi?g balus in‘iection), inframuscular, and intraarterial. Because t o
PR ATON SRR ByBHSEE S PhRISHIE Rt Sefarnaldingaidaorphous solids)
tegntentinantsispared ter atadsatguidrmsaeaspeciiicali st e ohGaraignistration
tg&?g{%émsterilized prior to administration to a patient. Examples of

parenteral dosagc forms include, but arc not limited to, solutions ready for
injectibh¢ nmplater shoakbyriviventidsalfathonistt@on. For example, oral

a&%ﬁé&%ﬁ@&?&l%&éér’egg%/&%g?ﬁ) protect the compounds of this invention from

degradation within the gastrointestinal tract. Similarly, a formulation may confain

ingredients that facilitate delivery of the active ingredient(s) to the site of action. For
example, compounds may be administered in liposomal formulations, in order to protect them
from degradative enzymes, facilitate transport in circulatory system, and effect delivery
across cell membranes to intracellular sites.

The composition, shape, and type of a dosage form will vary depending on its use.
For example, a dosage form used in the acute treatment of a discase may contain larger
amounts of one or more of the active ingredients it comprises than a dosage form used in the
chronic treatment of the same disease. Similarly, a parenteral dosage form may contain

smaller amounts of one or more of the active ingredients it comprises than an oral dosage
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suspended in a pharmaceutically acceptable vehicle for injection,
suspensions ready for injection, and emulsions. Suitable vehicles that

Mol 191% /uZ%e% to provide parenteral dosage forms of the invention are well
known 16 those skilled in the art. Examples include, but are iSETi#HRe08 (50036

Wiaiaisbdan ReCcHRNAHRRIRAUSOPRYERIAIEHSUCHASH RUEAD Eﬁl@fﬁe 4ilQ0c forms
eSﬁcc)dlurg Qlé:gn e Inéectlon, Ringer's Injection, Dextrose Injection, Dextrose

And Soarah e HIGHYETHER G W Fariatedromhgerdll hjpeteily apparent to those
skilted-mibcilie \Behielgs RuehrgmHuPROYHRIEE:IP SEINA08APkd.. Mack

p‘%ﬁgﬁﬂyéeﬁgs %Il)ﬁ%l{i@%g?golypropylene glycol; and non-aqueous vehicles

such as, but no corn oil, cottonseed oil, peanut oil, sesame oill,

ethyl oleate, §@R.r°@ilﬂ‘ﬁﬂ§£§[ae]?}ﬁ%§‘d benzyl benzoate. 5.4.3.
a

Transdermal, Topical and Mucosal Dosage Forms Transdermal,

t0picaﬁfﬁiﬁﬂdﬁﬁiﬁf@§%@ﬁ§§ﬁ§5@§ mﬁ@%@@a&%ﬁf&!&%ﬁ@&?%&mm tion can be
oghtt}ggglc olutions, spéays, aerosolsécreams, lotions, ointments, geéfs,

STiRGASS SRR A AR JRERYSHE B BHbareramiénkitsiin fakieie feskihawable
‘“"’@e‘“-Cﬁﬂe‘mg}’;ﬂﬁ?ﬁ‘?@“ﬁm‘%ﬂ“ﬁﬁfﬁgﬁggﬁﬁﬂéﬁ%&% contain

( ac Isnin astan : and Introduction to
R BT AN ORI S e BigBir e el o ooy
e 5y vy imidweridliddsate formSeinelgd@resgivoi BIReH e MakiSAYRESs, 18th

a@gtpmggpypjﬁﬂiﬁg@&@ppge(q ggotjﬂe skin and worn for a specific period of
time to permit the penetration of a’desired amount of active ingredients.

20Suitaie L Leb ety mearsisrapard Hilwentsinanctiothetimateriali4ia; in an
inandie ddsadde-ravde danssesna tppical,@ng @U&?@e%lt%%%?ggaltpﬂgguﬁcaf

e well. known to those skilled in the pharmaceutical arts, an pend on
TP CHPHIAATHREAE o FotfieR g Rk aride satiely ebfaposirpansting on the form

ofl psagerfommiwitic-becapphiadisbapanding on the specific tissue to be

treated, additional components. may be used 25 prior to, in conjunction

i, S T S0 it thervage errost
afnEsesmislergbnetgation &nhandédesitey, b lusedidassistdrhg SlivRERDaqueous or
nBEieNgedieniso RHISSUE,. H of a pharmaceutical composition

or (Sif)%age form{a,lt‘ger of the gg&%@%ﬁigﬁntﬂ% D arlr%ga% GEREFESH d'ﬁﬁ%?lds of
PRFHBSEg&TEFRTIY difeas HtgehRsopesiitjosted thiagpiveStdetiventoby
unifer Ol AR AGHYR INGIBFISRISHS IR, &i&ﬁkaw%‘Pifqgiq%'é’r?-l%%s‘f%{ﬂ!ﬁ? divided

S(ié:s‘;(glionic: strens%tPh or t(inicity can be adjusted to improve ‘delivery.

COmpOias" ¢y 2ackthcn shaninsaarsedyel iader wepet mrasavaisal if necessary.
Désnpmsitionsuobensage farmsiteosd a@ntas eomsiy AR vdranbiligibnor
LliBRRRleP L8RS BATS ASHYS Igiagients so a5, 10 improve delvery. .
tablets).

5.4.2. Parenteral Dosage Forms

Parenteral dosage forms can be administered to patients by various routes including,
but not limitgd to, subcutaneous, intravenous (including bolus inj ection), intramuscular, and
intraarterial. Because their administration typically bypasses patients’ natural defenses
against contaminants, parenteral dosage forms are specifically sterile or capable of being
sterilized prior to administration to a patient. Examples of parenteral dosage forms include,

but arc not limited to, solutions ready for injection, dry products ready to be dissolved or
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WO 2008/128045PCT/US2008/060036 In this regard, stearates can serve
as a lipid vehicle for the formulation, as an emulsifying agent or surfactant,

0%%% de%lvery enhancing or penetration-enhancing agent. Different
rates or solvates of the active ingredients can be uBEHH5HefiaP036

@@m&ﬁﬁd&:ﬂf@m@ﬁﬂﬁ&ﬁﬁﬂaﬁy eStHpROIeQRNAS HANNR &b QAMRLES s ready for
ects of this invention can be understood from the following examples,

%oarllwdb‘f ft“i’l%sscope 6.1.Example 1: Preparation of Crystalline
(E) 14&3((31;11%: 2E8HBRp 1h 2 3aé-be used to provide parenteral dosage forms of the mventi()n

d [-2- th Dihydrate . 1
S e Sne S AL
f@ﬁb@%r@%ﬁﬂbﬂ@mlalmmebwm Ithaeged, \Sld:ﬂ]ium Chiloride Injection,
1«@-5 Mbﬂ:x@p& 41%%1@6‘[%/ qﬁ@%ﬂﬁ%é%%ﬁod [Ii‘hdé ey %‘;e) nonqgld Lactated

1 0.0 434 4 mmol), roxylamine loric aC|

Sl a?ﬂﬁ?a%fét%fr@(%baegfe@s}wﬁh %m&qqhmhhm@emme@glra@ehoi

pbifbthI K. gT%IaQﬁﬁ/ﬁo‘?ﬂh%&%ﬂéﬁ[@él?@(ﬁt%ﬁ@ﬁ&ﬁ%ﬁ%ﬁﬁgﬁ%&{%ﬁg}][ﬁ‘; but not
15To the mixtu ge was theﬂn added a sglution of HO in isopropanol (freshly

Hoied R eR{P Yhv ARIRRSH Of Ganit oA estaraesb sHhvbelsabpararapganyristate,
aBdbegeiV paveirttS min and resulting mixture stirred at 65C for 3 h. The
mixture was diluted with MeOH (1.0L, 10X) and cooled to room

temperature ahd-thErprsdipiteabdlepitiahanh Mnictesal-B aexmor e chiny
filtration. The solids were washed with MeOH (100 ml, IX) and the solution
was 2bBO e st 4ot ghgeralaosien Grmsdontidstutedodorimited to,

op RARLAIY s¥Uatend bitdys 1LK0s8astaen addesh anchihe esidual BTeRIS emulsions,

solvents were %%nz?) ved at 40C under vacuum. A polish filtration was
SBEEHAE 3 ARBPT ISR VR IDRPSAEEOH. 1 Pihist sSheti6w wRe sl s
Péedded«:ﬁ@%awﬁﬁﬁrﬂcaq Uédusngoi8tiosdat Maik PeRIREIRUFR Sentipal (ib%() & 1990);

e o the mixture d| ot exceed 40C, until the eache
a%%%?égé%‘?ﬁe resﬁmir?é'esué u |on0\’/g\f2 3 g'fﬁeng eate ?%%)gé I}fdeiphla
(lrﬁﬁﬁubg"%rﬁem@dnm,eém@n@eduaxemundemmmmaﬁﬁ&@ww@ﬁg which

cHNBE S SAUYORr8aFDRE w00 Y 4@5&%&%&’@3@%&%‘%@%&5@ S}‘%Aé:%etratlon ofa

then cooled to room temperature slowly, further coole
detitse 3B1owt of ARlivp pEsAisecollected by filtration and washed with water

(0C, Kixawle L% oRictasatiordamdiie o velalling M'ch%p%%tg?ﬁ@%\(%éﬂ%te used to

soli Vé %dde water (400 ml) and the resulting mixture was heated to

D80 AN A i g0k &nq’ﬂ@%%ﬁﬁlti%‘?%%@é%lé@ HeHobRA YerkpEiespkillcd in the
pharthtiventistirred, an@@cfand b THegsaldsaveracallegrd bglt}gﬁ%mmlcal

c&i&?ﬁ&%\é’gp ci/(\)/‘sfjggé ﬁ)rrrf will be applied.

Depending on the specific tissue to be treated, additional components may be used
prior to, in conjunction with, or subsequent to treatment with active ingredients of the
invention. For example, penetration enhancers may be used to assist in delivering active
mgredients to the tissue.

The pH of a pharmaceutical composition or dosage form, or of the tissue to which the
pharmaceutical composition or dosage form is applied, may also be adjusted to improve
delivery of one or more active ingredients. Similarly, the polarity of a solvent carrier, its
ionic strength, or tonicity can be adjusted to improve delivery, Compounds such as stearates
may also be added to pharmaceutical compositions or dosage forms to advantageously alter

the hydrophilicity or lipophilicity of ene or more active ingredients so as to improve delivery.

9
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WO 2008/128045PCT/US20081060036 100 ml, Ix x2) and then dried
under vacuum at 30C overnight to afford 99.4 g of the title compound.

“55 .Example 2: Preparation of Anhydrous Crystalline
5 ?&%?%_E{ 25,3R)- PCT/US2008/060036

1 8 Arghedl ateserx et ielieldd-imidazel210 k- atb anang.Qxime AT, gﬁulsifying
solid from Example | was slurried with EtOH (800 ml, 8X) and heated at

SPEE PO AT L rEBH BT R e A C S ISt e b Eiresing: aBcnfo I ferent
st hykite saiduvassallfatted fiy:filipatidenanchweshad Vﬁi@rﬁ{@iiﬁ@b th@@ropertics
o .h’ejfxmﬁzﬂ and drieéi at 50C under vacuum to constant weight to give the

?l{:fe cgmpbﬁgncé?ng?%? 1>?éllr'nple 3: Preparation of Crystalline

(E)-1-(4-(1111,2S,3111-1,2,3,4-
640Tet %%tyl)-lH-imidazol-2-y1)-ethanone Oxime Monohydrate

The title compaund.was obtained by drying the crystalline dihydrate from
Examé@i“ﬁn‘%?e%%%Yﬁ%OBf%@é%B?%%%ﬂ?W § fellwRgmp@nles, which do
nSirighet GsystadeStructure of (E)-1-(4-((1R,2S,3R)-1,2.3.4- _
Tetrahydroxybuty1)-1H-imidazol-2-0)-ethanone Oxime Dihydrate 15A

Singl%qystaiﬁmﬁ%:ﬁ Breparation of Crystalline F)-1-(4-((1R.28.3R)-1,2.3.4-
(B)-1-(4-((IR vt dl ok ndﬁﬁIﬁ LYRHAYOY I eanone Oxime Dihvdrate
imidazol-2-y1)-ethanone oxime dihydrate wWas obtained using

1K COD abescdstdiopwithbarfine fladusqaaaled il AeKaiag faerer, a

iati The struct luti as obtajned usi HELXS-97
L e S TR TR o
f%ﬁﬁ@%ﬁﬁé%ﬁﬁ)i@@d&?ﬂ1-¢-I’Yé)¢éﬁmem€£rhe‘%gnﬂié}eieimimlhmﬁylamme
hiRRStH RRISALATEH QM2 The JRRINGSRE R a&a&ﬁﬁggg‘é_ égqé iv) ?I.IB; thanol

single crystal form exhibited the properties liste e

(HPEG #ike shlehfstal Bhgabevgseirtiemh s hytisisysiein edlosiesanéedd.
Triclinig the mixture was then added a solution of HCI in isopropanol (freshly prepared by

slow addition of 92.7 m! AcCl 1o 200 ml isopropanol at 0°C, 3.0 equiv) over 15 min and
resulting mixture stirred at 65°C for 3 h. The mixture was diluted with MeOH (1.0L, 10X}
and cooled to room temperature and the precipitated sodium chloride was removed by
filtration. The solids were washed with MeOH (100 ml, 1X) and the solution was
concentrated at 40°C under vacuum until solids started to form (~200 ml). Water {(1.0L,
10X) was then added and the residual organic solvents were removed at 40°C under vacuum.
A polish filtration was performed to afford a clear yellow solution. To this solution was
slowly added 50% NaOH aqueous solution at room temperature so that the temperature of the
mixture did not exceed 40°C, until the pH reached 7.2 (7.0 - 7.5). The resulting solution was
then heated to 65°C to form a homogeneous solution, and concentrated under vacuum at
65°C (60-70°C) until the solution reached ~500 ml (5X) overall volume. The mixture was
then cooled to room temperature stowly, further cooled to 0°C, and stirred at 0°C for 1 h.
The solids were collected by filtration and washed with water (0°C, 100 ml, 1X x2) to afford
a white crystalline solid.

To the above wet solid was added water (400 ml) and the resulting mixture was
heated to 70-80°C until all dissolved. The solution was cooled to room temperature and then

stirred at 0°C for 1 h. The solids were collected by filtration and washed with water (0°C,

10
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Space group .P] Unit cell dimensions a = 4.7937(6) A a= 100.133(4) b =
7.1414(9) A 13= 96.745(4) ¢ = 9.6975(11) Ay = 94.557(4) Volume
2.84(7) A3 Density (calculated) 1.447 Mg/m3 WO

3
WG Y8855 PCT/U52008/060036 PCT/US2008/060036
100 ml, 1X x2) and then dried under vacuum at 30°C overnight to afford 99.4 g of the title

compound,

6.2. Example 2: Preparation of Anhvdrous Crvstalline (F)-1-(4-((1R.25.3R)-

1.2.3.4-Tetrahvdroxybutvl)-1H-imidazol-2-vl)-ethanone Oxime

The solid from Example 1 was slurried with EtOH (800 ml, §X) and heated at 75°C
for th. The resulting mixture was cooled to 0°C and stirred at 0°C for 1h. The white solid
was collected by filtration and washed with EtOH (0°C, 100 ml, 1X, x2) and dried at 50°C

under vacuum to constant weight to give the title compound.

6.3. Example 3: Preparation of Crystalline (Ej-1-{4-(( IR.2S8.3R)-1.2.3.4-

Tetrahydroxvbutvl)-1H-imidazol-2-vl)-ethanone Oxime Monrohvdrate

The title compound was obtained by drying the crystalline dihydrate from Example 1

under vacuum at 50°C for about two days.

6.4. Example 4: Single Crvstal Structure of (E}-1-(4-((1R,2S.3R)-1,2.3 4-
TetrahvdroxvbutyD)-1H-imidazel-2-v)-ethanone Oxime Dihvdrate

A single crystal structure of (£)-1-(4-((1R,28,3R)-1,2,3,4-Tetrahydroxybutyl)-1H-

imidazol-2-yl)-ethanone oxime dihydrate was obtained using a SMART 1K CCD arca
detector with a fine-focus sealed tube, MoK, as the radiation source. The structure solution
was obtained using SHELXS-97 (Sheldrick, 1990) software, and SHELXL-97 {Sheldrick,
1997) was used as the refinement program. The refinement technique was full-matrix least-
squares on F*, The goodness of fit on F* was 1.037.

The single crystal form exhibited the properties listed in Table 1, below.

Table 1. Sample and Crystal Data

Crystal habit Colorless needle

Crystal system Triclinic

Space group Pl

Unit cell dimensions a=47937(6) A o=100.133(4)°

b=714149) A  B=96.745(4)°
c=9.6975(11) A y=94557(4)

Volume 322.84(7) A3
Z 1
Density (calculated) 1.447 Mg/m3

i1



Figure 5 provides a view of a molecule of the compound from the crystal
structure. Referring to Figure 5, select bond lengths are provided in Table
2, and select bond angles are provided in Table 3. Table 2. Select bond

“fé’r%@?ﬁé’(% 01-C11.425(3)01-H1C0.83(7) 02-C21.431(3)02-BOBEHB 60036

03-C3L4303)a3-Ad3B0R4Ar g%@l@éu‘ﬂ@@ﬁﬁ)@éoﬁ%@&ﬁﬁgﬂl the crystal structure.
05-N31.407(3)05-H5A0.80(5) 06-H6B0.86(5)06-H6C0.90(6

ReRHEOFTB8Y6 711980 Boe gt pe o idagrinclebls 7’33 e@yi select bond angles are
mﬂvwem%mamz -C71.335(4) N2-051.386(3)N3-C81.290(4)

L Sl 0818 CoCou sp5(e) Tabe 3. Select bond

b U yavii IEIEH:‘II (S y PALETIS allu plluauuno) L;ILCU

%gﬁe are incorporated %e%i gy reference in ggliﬁ%tlretles CLAIMS ggg%
03-C3 1.430(3) 03-H3B 0.84(4)
04-C4 1.433(3) 04-H4B 0.87(7)
O5-N3 1.407(3) 0O5-H5A 0.80(5)
06-H6B 0.86(5) 0O6-HeC 0.90(6)
O7-H7A 0.87(5) 07-H7B 0.87(5)
NI-C7 1.349(4) NI-Cé 1.373(3)
NI-HID 0.94(4) N2-C7 1.335(4)
N2-C3 1.386(3) N3-C8 1.290(4)
C1-C2 1.518(4) C2-C3 1.535(3)
C3-C4 1.537(3) C4-C5 1.501¢3)
C5-Cé 1.363(4) C7-C8 1.468(3)
C8-C9 1.485(4)

Table 3. Select bond angles (°)

10

C1-01-HIC 109(4) C2-02-H2B 116(4)

C3-03-H3B 114(3) C4-04-H4B 102(4)

N3-05-H5A 96(4) H6B-06-16C 117(3)

H7A-07-H7B 110(4) C7-N1-C6 107.5(2)
C7-N1-H1D 130(2) C6-N1-HID 122(2)

C7-N2-C5 104.8(2) C8-N3-05 110.6(2)
01-C1-C2 112.2(2) 02-C2-C1 111.1(2)
02-C2-C3 109.52(19) C1-C2-C3 112.8(2)
03-C3-C2 109.7(2) 03-C3-C4 111.3(2)
C2-C3-C4 111.67(19) 04-C4-C5 106.7(2)
04-C4-C3 110.7(2) C5-C4-C3 111.2(2)
C6-C5-N2 110.2(2) C6-C5-C4 127.1(2)
N2-C5-C4 122.7(2) C5-C6-N1 106.0(2)
N2-C7-N1 111.5(2) N2-C7-C8 125.9(2)
N1-C7-C8 122.6(2) N3-C8-C7 115.0(2)
N3-C8-C9 124.8(3) C7-C8-C9 120.2(2)

All references (e.g., patents and patent applications) cited above are incorporated

herein by reference in their entireties.

i2



What is claimed is: I.A crystalline solid form of
(E)-1-(4-((18,28,3R)-1,2,3,4-tetrahydroxybuty1)-
1H-imidazol-2-y1Fethanone oxime or a hydrate thereof. 2. The
crystalline solid form of claim I, which is anhydrous (E)-1-44-
((1R,23,31,0-1,2,3,4-tetrahydroxybuty1)-1H-imidazol-2-y1)-ethanone
oxime. 3. The crystalline solid form of claim 1, which is a
monohydrate of (E)-1-(4- CLAIMS
((18,28,38)-1,2,3,4-tetrahydroxybutyl1)-1H-imidazol-2-y1)-ethanone oxime.
whatisldisiglygialline solid form of claim 1, which is a dihydrate of (E)-1.-(4-
((1R,28,38)-1,2,3,4-tetrahydroxybutyl1)-1H-imidazol-2-y1)-ethanone
form of claim 2, which has an X-ray

oxime. 5. The crystalline solj
‘ p(_)v%]der diftr 3t %‘L}' g%é)é?rir‘{? ffﬁaq?ég)”rﬁﬁﬁég@ﬁéa%@e?t%@%@%ﬁ@@)@“tw}‘
1H-ipisred-2- 78 st bexineslansimydatepbensaf radiation. 6. The
crystalline_solid form of claim 2, which has an X-ray powder diffraction

spéetrum ThaFpEtaking:spiq form ot aim d-aviishriscanhedine iEoBned
(1R,@SI3R bRt tetrabghintiorbutyl)-1 Himk e arysiabine saliddarma, of claim 2,

which has an X-ray powder diffraction spectrum that comprises peaks at

293, 32. 0 ersielive spidSeowheainbtavhichusiagooppetrita raditiqr.-

(1R, 85 Bre-crystalinenplicb fopuaf claim dbHBIgH bas A daypowder

diffraction spectrum that comprises peaks at 12.5, 14.1 or 16.9 degrees
284vhen dheainetllisingatiopfoen isctaitiatiavhich is a%ifae-esystating solid

(LR, Sy BRYA M. A aroR 5%#%%98&’8%‘29,5!;@{{;83%%@ spectrum that

comprises peaks at 20.4, 25.2 and 27.0 degfee Wheén Obtained using

copper Karedipsignne solididrd 60eRaDlighERTY iSHNG-tae sousiafline
of claims 1to 9 and a é)harmaceutically acceptable

. lid form. of a
diffraglioh SRCPT (154 COMBRGRS RARKRAAE AT RBrpRRG RS 4G HBAMe
obtairgf dsincerasi/ef wdiatono 9. 12. A crystalline solid form as
claimed in any of claims 1 to 9, composition as claimed in claim 10 or
si

ingle unitGSOESRIBRFCIC fmelFiRimIdinThithbre 38 %say peadieament.
diffradfBorAspepstattitieas pbeloran, \Compositina 00 Snplgrusi ZaAEA MRS

usingBIREA ] Flaidydy for use in reducing the number of circulatory
lymphocytes in a patient.

7. The crystaliine solid form of claim 2, which has an X-ray powder
diffraction spectrum that comprises peaks at 29.3, 32.0 and 33.1 degrees 20 when

- obtained using copper Ka radiation.

8. The crystalline solid form of claim 4, which has an X-ray powder
diffraction spectrum that comprises peaks at 12.5, 14.1 or 16.9 degrees 28 when
obtained using copper Ka radiation.

9. The crystaliine solid form of claim 4, which has an X-ray powder
diffraction spectrum that comprises peaks at 20.4, 25.2 and 27.0 degrees 28 when
obtained using copper Ka radiation.

10. A composition comprising the crystalline solid form of any of claims 1. to

9 and a pharmaceutically acceptable excipient.

11, A single unit dosage form comprising the crystalline solid form of any of

claims 1 to 9,
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14. A crystalline solid form, composition or single unit dosagg form as
claimed in claim 12 for use in modulating the amoun_t of SIP in a patient
15. A crystalline solid form, composition or single unit dosage form as

claimed in claj ' ssing immune response in a patient.
o s G ST g rrpagivor
as CRIMAL A AR wglReni dessadomarngaiped prelamiityfanuse as a
meditdoiammune or inflammatory disease or disorder. 17. A grystqlllne
solid form, composition or single unit dosage form as claimed in claim 16

whérgin séigrisialinervishoon indamosalonpdisensant cisardesis as
claifRRUAatHE ﬁétm}tiﬁseg@f&}{ﬁﬁhgttgé%%e%r?%i}cﬂ@t%?yt?fm%hgg em g
patient.
14, A crystalline solid form, composition or single unit dosage form as

claimed in ¢claim 12 for use in modulating the amount of S1P in a patient.

15. A crystalline solid form, composition or single unit dosage form as

claimed in claim 12 for use in suppressing immune response in a patient.

i6. A crystalline solid form, composition or single unit dosage form as
claimed in claim 12 for use in treating, managing or preventing an autoimmune or

inflammatory disease or disorder.

17. A crystalline solid form, composition or single unit dosage form as
claimed in claim 16 wherein said automimmune or inflammatory disease or disorder is

rheumatoid arthritis, graft-vs-hot disease, type 1 diabetes or uveitis,
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