PHENYL- CYCLOALKYL AND PHENYL- HETEROCYCLYL DERI VATI VES
AS S | P RECEPTOR AGONI STS Cross-Reference to Rel ated
wa\ppiiogsard ons [ 0001] This application clai ns pPCDUB10Y7/062513
to Provisional Application Serial No. 60/775, 309,
filed February 21, 2006, the disclosure of which is
PHENYL1 Ve R6 RN AL A BHEMf@éT%%@zdLQL IJeRTRAUVESTAS skb RECEPTOR AcONTSTS
Government Rights [0002] This invention was nmade with
United States Governnent support under Gant No RO
GW67958, awarded by the National Institutes of
Heal th. The United States Governnent may have certain
rights in the invention. Background [0003] Sphingosine
1- phosphate (SIP) is a | ysophospholipid nediator that
evokes a vari etGrosfRefetednud arRelesp dpplisattys st i mul at i on
of five nenbers of the endothelial cell
(00911 f er Elris Rprlicononelaiany EDG)LY felyistmat épplliqﬂtiomSeriED@

o R4 P S 800 BB St SRR S SRR e

in Acthtitadyl on of heterotrimeric G protein al pha (Ga)
subunits and beta-gamma (Gbg) diners. Utimately, this
SIP-driven signaling results in cell survival,
i ncreased cell mgr gﬂ’-seﬁ‘&éiﬁldl—eéf—gé@—ts m t ogenesis. The
ent. devel opnent of a ts SI P recepto
100435 BF HSaRRALT grinad HaR S S G e hymertshgport uider Grant
NoSRON @MW%XSA@&H&%;DMN@JOQQI Iﬁsth%@eﬁneauﬁ THeWnited States
exanpl e, the i mmunonodul ator, FTY7
Goy emmenhmap hpve qegtapeightpinethy IlI)VeetllfbtyI ] pr opane
1,3-diol), that, follow ng phosphorylation, is an

agonist at 4 of 5 SIP re reveal ed that
enhancing SI P tone infl uﬁg&HJ 2 hocyte trafficking.
[0003] t heﬁfphu%o?m@ipﬁ) Ha?é:@tP?fs a(lgg fg%#@gmﬂ% Ettﬁ@é@&es a

| eakage of the capl [ary
vargaig gbedibilar haﬂpoﬁ}te@ bmymblatuon\oé five theimbersaifribaemiotglinheell

ity ip B (S R0t S B EppBio § ROt coupled

recepSBRNIGFEIG hhdiod sﬁﬁﬁ‘ﬂzﬁioﬁr p&?@éat@éé@lﬁﬁﬁméss\éﬁgér QidhaRfvia
cel lular responses by stinulfation of five nenbers of

activador ﬂﬂhﬂtﬂemractrlcn@mr otelinf flptrac(§lo) attivoits g]@(hbeté-gm‘,ma (Gpy) dimers.
UnERERL B ST e SN B Ry v eRBI i gtdsion

and, often, mitogenesis. The recent development of agonists targeting S1P receptors has

provided insight regarding the role of this signaling system in physiologic homeostasis.
For example, the immunomodulator, FTY720 (2-amino-2-[2-(4-octylphenyl) ethyl]
propane 1,3-diol), that, following phosphorylation, is an agonist at 4 of 5 S1P receptors,
revealed that enhancing S1P tone influences lymphocyte trafficking. Further, S1P type 1
receptor (S1P) antagonists cause leakage of the lung capillary endothelium, which
suggests that S1P may be involved in maintaining the integrity of the endothelial barrier
in some tissue beds.

[0004] Sphingosine 1-phosphate (S1P) is a lysophospholipid mediator that evokes a
variety of cellular responses by stimulation of five members of the endothelial cell

differentiation gene (EDG) receptor family.
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[0008] S1P receptors make good drug targets because individual receptors are both
tissue and response specific. Tissue specificity of the S1P receptors is desirable because
development of an agonist or antagonist selective for one receptor localizes the cellular
response to tissues containing that receptor, limiting unwanted side effects. Response
specificity of the S1P receptors is also of importance because it allows for the
development of agonists or antagonists that initiate or suppress certain cellular responses
without affecting other responses. For example, the response specificity of the S1P
receptors could allow for an S1P mimetic that initiates platelet aggregation without

affecting cell morphology.
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wherein R* and R7 are independently CH, or CHp; R3is C, CH, or N, R is CH, CH,, O,
S or NR*; R’ is hydrogen, or (C;-Cjp)alkyl; X is hydroxyl (-OH), phosphate (-OPOsH,),
phosphonate (-CH,PO3Hy,), or alpha-substituted phosphonate; R' is hydrogen, halo (C;-
Ciop)alkyl, or (C;-Cyp)alkoxy; R’%isa group having formula III, IV, V, or VI:
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substltuent groups independently are oxo (=0), imino (—NR ), (C1-Cyp)alkyl, (Ci—
Cip)alkoxy, or Cg-aryl, or wherein one or more of the carbon atoms in the R? alkyl
groups can be independently replaced with non-peroxide oxygen, sulfur or NR°; the alkyl
groups of R’ are optionally substituted with 1, or 2 hydroxy groups; and R°® and R? are
independently hydrogen, or (C;-Cjp)alkyl. The invention includes pharmaceutically

acceptable salts or esters of the compounds of formula I or formula II.

[0014] In another aspect, the present invention also provides esters of any of the
compounds of formula I or formula II, e.g., phosphate esters or phosphonate esters.
[0015] In another aspect, the invention provides compounds of formula I or formula

IT that are phosphate esters, having formula VIL



Il that are phosphate esters, having forrmula VIIVII
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is the perception of normal stimuli as painful (examples include the touch of clothing,

warm or cool air, etc.). Neuropathic pain can be a sequel to nerve damage in an
extremity such as an arm, or more often a leg. Precipitating events can include trauma,
e.g., motor vehicle accidents or amputations (e.g., phantom limb pain). Neuropathic pain
can occur due to an adverse effect of drug therapies, e.g., vincristine or paclitaxel
(TAXOL™) or can occur as a component of disease pathologies, such as diabetes type 1
or type2, shingles, HIV-1 infections, etc. Typically, neuropathic pain is not responsive

to opiates or non-steroidal anti-inflammatory drugs such as aspirin.
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arteriosclerosis.

[0026] In another aspect, the present invention provides compositions and methods
for the use of S1P analogs and S1P pro-drugs for the treatment of neoplastic disease. In
one aspect, this treatment is effected by application of S1P receptor antagonists having
formula I or formula II that are efficacious by virtue of their anti-angiogenic properties.
In another aspect, the treatment is effected by administration of sphingosine analogs of

formula I or formula II that inhibit the multiple substrate lipid kinase.

[0027] In another aspect, the present invention provides compositions and methods
for the use of S1P analogs and S1P pro-drugs for the treatment of neurodegenerative

diseases. In one aspect, the treatment is for senile dementia of the Alzheimers type.
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meffofl 32 Fs by 1 st o Pt B AR b b Gind i BB s
recﬁﬁ&?@ﬂé@ doapriding Mbido br Arvid-&Ivih #h dtholilof RicBRhpBEnd & formula I

esli gnat e_d rece .t or si tes co rsing 1n vivo or In
or fprraylg I ¢fifeckivaip glﬁﬁ@?iﬂ 1efepprE o higigrr@mptisfng rligand beunsk

l@pl i ve 1.9 b i s Ti

e B PoPLO 3G B 0B PEFRR B TR
for epavifieretgror dubtypeasucen bhigsedak atdal\td identfy pae&dtial therapeutic

conpounds for specific receptor subtypes, or can be
agea§2fr§r Ugatmsaf OE S¢aie PY conigeingridkagentiayigpid Jigand-receptor

cor@&s SarddGhedsn %fhgg&g?ﬁf‘ be &3@@9&&%@ E8the *i’%ﬁ%fé‘ﬁ tﬁﬁ&ihgggthe

sal d agents wt I gand-receptor c exes,
ageneasuri ng the extent of displacenment of the [igand or

bi ndi ng of the . _ _ )
[0033] In another aspect, the invention provides novel intermediates and processes

disclosed herein that are useful for preparing compounds of formula I or formula II,
including the generic and specific intermediates as well as the synthetic processes

described herein.

[0034] In another aspect, the present invention provides synthetic schemes and
methods of use of compounds having formula I, formula II, analogs or derivatives
thereof. In another aspect, the invention provides synthetic and modification schemes
for preparing analogs and derivatives of the compounds of formula I or formula II, as

well as compositions and methods for the use of such analogs and derivatives.



agent. [0033] In another aspect, the invention

provi des novel internedi ates and processes discl osed
wheegsssthat are useful for preparing conpoundBCDS2007/062513

formula | or forrmula I, including t he generic and

ci fj.c internediat as as .t he s nth .

10G3RFE e LE AL LTRBAR TapSRie Sy uTifoT & b BishEed fuesguve cach
distidGedPIrsRIMheh v @0y AMpRInRYitHi0f &ﬂﬁtﬂi@iehﬁlm%?ﬁtﬁﬂe THeescription

met hods of use of conpounds having formula | , formula

that follogtsanerg pasiculpelyievamplies iHngratiye cmbadismesisndn seuspd places
e L L

exa}ﬁ{ﬂ‘@@wﬁdﬁ wéd frﬂi’dﬂid)hﬁcd)mbﬁlafﬁ@fsﬁﬂlh aadhlinstasceyk lred@®d list serves
onposi tions, and net hods for the use of such anal ogs
Onlaﬁa LS PFREAYE STUP0DS ShTHE nalRs /B CaRIfiFE IRy a@ﬁquﬁeve list.

vention is not intended descr.i
101 oLt ek PR R S B RO i1t g in the
accBErﬁ‘ﬁﬁﬂh 1«; HE‘ééﬁBhbl‘P Belox'{zh OHESEALIRE ] (Qﬁecttsb ahd BMAnQAg’és OOhE

particula exenplifies illustrative embodi nents. In
un@@W@rwﬂlmﬂ&gmmﬁntﬁpmughd@rnpheiapbhawamﬁum@fgunduﬂﬁenms
provi ded through lists of exanples, which exanples can

be used in varlo%%ngggalqum‘gemabﬂwggch i nstance, the
recited |ist serves—ﬁﬁ?yJ%s—a—represen%at|ve group and

I t 0036
[00,?2)0“ %g&ol LA S TR o hﬁl@séé%f?ﬁé d&é&ﬁ&ééﬁ'c}é@ H%Ig&s [ ]

e det one or “nore enb ments o
i nvention are set forth in the acconpanying
description below. Oher features, objects, and
advant ages of the invention will be apparent fromthe
description and dr awi Pgwiledpgsariptiant he cl ai ns Bri ef
cription of the Drawi ngs [ 0037 . 1-3 .
W‘Bﬁfust Thet lewae aphienisians §p u%fr?ehealrlgd?g%éaﬂ‘%%%h@eosphate‘

SlIDestsailPlI% rp@ﬂst%éspb'f’@?{ H)ﬁl%r in aﬁ)lé@ﬂek?%xngAR structure activity

brevi ati ons are used ein phi'ngosi ne-1
relatphdsph&@@ eiBlofhelial GllIRliffecepttom geppeSAEGRORIMEat atteinmune

cou | ed rec SAR, struct activ )
encepl ?f%ﬂgﬁr ﬁg%w é??& &fa??sil? Jﬁfﬂémﬂma{ ?ﬁf%?%ﬁﬁaftgf fipha; HDL,
higf %@ﬁ‘sﬂgﬁ%gnﬁéﬁﬁeﬁd@f‘tP@R @We?ée%@& rm}ﬁﬁ;‘ég)%r 2 RahQmE&hhini reaction.

ese di abetic: TNFoc, sis factor

[0039Pha;In BB¥eribhigathddenmidgytht hrﬂféﬁﬁ@{ @hlkss afherwide MEMRed, all
reverse transcriptase polynerase chain reaction [0039]

techical @g¢ peipntiiy taras @aeduhmeﬁghw(éhe; PRIRIEHHNE nsaasgonly
und%&s@&ﬂ%f&led(ﬁ rcﬁﬁggry sﬁ in the art to which this invention belongs. Although
any materials and methods similar or equivalent to those described herein can be used in
the practice or testing of the present invention, the preferred materials and methods are
described herein. Each of the following terms has the meaning associated with it in this
section. Specific and preferred values listed below for radicals, substituents, and ranges
are for illustrations only; they do not exclude other defined values or other values within

defined ranges for the radicals and substituents.

[0040] The terms “a,” “an,” “the,” “at least one,” and “one or more” are used

interchangeably. Thus, for example, a composition that comprises “an” element means

one element or more than one element.



technical and scientific terns used herein have the

sane neani ng as comonly understood by one of ordinary
W@ RG07I0984m4 t he art to which this invention bel oP@BEUS2007/062513

Al though any materials and nethods simlar or

[O()?Egl v afhencgmll ore%hq esa*gi%giss%r’ Ta.Pet %rﬁ})e (183& %@x%ugl% tkf@ gcqlon%ﬁ S1P at

practirce o resent i1 nven

ondoehererofdis iedeptor abs xﬂ@dqd%ﬁhﬁﬁiﬁqg@foeendgzsc effleacly. her ei n
Each of the following terns has the neani ng associ at ed

[00421 h iTFheiternt HiesesecanitagonisBj @cd dangpoands el )dackeitrinsslcpzonist

cctiyi g2 Plop e ind @ s STRT ey oL NP resbiioust Mehan o
maﬁﬁ&'tﬁ‘zﬁq‘s ¥éth lfmy QfrmBhivable Al U8R rsihit F‘w g@tﬁtm%targ@ﬂgﬁﬁ
for the radicdls and substituents [004 The téerns

[0043] " "EHR,term tdTescled 'c@ll” kdasto 90&l of :agub]edt) Bﬁh@téd Wthe'disease or
are used i nterchangeabl Thus, for exanpl e,

diseigepadieh affectadzclldghpn pwed phgrotysr aslative W@a%@]eéh@t afflicted

wﬂﬁ%%ﬁ&ﬂ% NaidRs& than one el enent.[0041] The term
ecept or agonlsts are conpounds that mmc the

[OOQQ} elrglt oﬂlgsu@tar@*h@fe@fedﬂggl 8 dpkadetot dﬁﬁ?&?ﬁ%@ AWt orBYue
have differing potency or efficacy [0042] The term

haveraacéiptedrphametaprorei ivs 'to thesamo npliﬂmdsssmdmta sbpjekctik afflicted

pntrinsic oni st activity and 2) block agonist (e.g.
Wug #@“ﬁ%%?&ﬁ%i@ﬂ of the SIP receptor(s), oftenin a

N e o ¢S
dlsaeb ot drselfder shd feequeae} withfwhachsdubh @symafont isaix@eristictdbypa

di sease _or disorder, which affected cell has an
ngmfé¥€6tpﬁéWBF§%e relative to a subject not afflicted

h a dLse se or sor Cells.or tissue are
o0} (' eI o7 b BuRCa Siringhad oo P Pasan Lp !
exdms, li@sehfb‘}’e% aabthet inedt@dtuphBRG ¥Rehet&sallly\ug iddndrhe gsame
cells or tissue in a subject not afflicted with a

ﬂu@ﬁﬁ@@%és@1%@k§ﬂﬁd@ﬂnn$D045] A di sease or disorder is
| evi at ed"

if the severity of a synpto
[004; easﬂiéleé?m&. §6]|1’EjeFe Thipge” ?rr%cfﬁﬁﬁwur\m P}"f‘Y iué?fi Qifzphaggeably.

[00§I 4’31 clzofc’nbrgg lluﬁys%ggsg%be g?utbéec& Wearﬁe la 1sst&1g+fs6%1ls%e of gubject
of @e @ﬁﬁ@%@ ds hiRat celDYisWRY s@hpl& o Rbiect. MRS QUM@%@W edrR&Ample,
in structure but is not necessarlly an | soner

be exanfipgdhat piecasely on reaghi thenwmsdgines thefigsticelb tissue, sample gor subject is

examined. The control may also, for example, be examined at a time distant from the
time at which the test cell, tissue, sample, or subject is examined, and the results of the
examination of the control may be recorded so that the recorded results may be compared
with results obtained by examination of a test cell, tissue, sample, or subject. The control
may also be obtained from another source or similar source other than the test group or a
test subject, where the test sample is obtained from a subject suspected of having a

disease or disorder for which the test is being performed.
[0049] A “test” cell, tissue, sample, or subject is one being examined or treated.

[0050] A “pathoindicative” cell, tissue, or sample is one that, when present, is an
indication that the animal in which the cell, tissue, or sample is located (or from which

the tissue was obtained) is afflicted with a disease or disorder. By way of example, the



[0047] The terns "cell,"” "cell line," and "cel
culture” may be used interchangeably. [0048] A
WO ewnvesalrd cell, tissue, sanple, or subject i sSPEr/v8ton7/062513
ti ssue, sanple, or subject of the sane type as a test
precs:e)%llé:!rergf E)rltes Srgﬁgr)?}%ergr%te %eﬂs i a%’n t?s%vlgey Oflalﬁleaﬁgfglr 91{1 F]ne@rﬁés/agﬁé Wat the
anifrial® aFfietedasith ®elaktatid bﬁzsstébané‘earrpl e, or s ubj ect is
exam ned. The control may al so, for exanple, be
[0051]arri redssat “aortmahiy od'nfmiam” afaetint drteeortmare oéthevdellcie prieeent in

st cell tissue subj ect .i s exam ned, and
thetﬁ@leﬂa@aﬁtgn%mt SR R ERes e ol ey b
d s at the.record re t be .co red
00GEE R P! BBk REar G Bl KRR Rl RE 4T RERR S erer o

mehduBéibént of ﬁﬁQb@Glemttﬁcuﬁ Jqﬁ@ﬁtlﬁc}iﬁ@n Gietdag hisé'8ftha wd@d béetermine”
obt ai ned from anot her source or simlar source other

or ‘raepsuneh avithdBeir gragupatisel wartaatstarg psprede refoiiernacaswemenkef the
e a j Iy
spe%%mlt% ugmtgi?éa Iogo'rii‘ éfe de\?\(gg %&4 é’tftﬂg Lt%qlsgcie }nﬁeg}flﬁztﬁgeably
heremrf ormed [0049] A’ test cell, tissue, sanple, or
subj ect is one being exam ned or treated [0050] A
[005Bht hah Ndtiteableslarkee] o1, 2 trepates maecusnp ke atosn areempleatle that
whe resent, is an.indication that e animal,in
perfiHaH R E deiecp St SR aHBPEC S R aREHT(BF Dreseise of
simifat &dnpdiRds Weh@ ARarkedt Béead)le |n¥arl?ffr§ bi fé 6fehblBedes include,
di sease or disorder By way of exanple, epresence of
.20 m@h@ctlmtsetom% astigene] desermnanty, @n@mftSSSItréel@ﬁmdﬁ ayglapig) for
hyblnS apl ré’tci Ircg:rgl1 hor S, @g%rgéﬂorf:ggb% llAljnfneggen h%%e%?lﬁgl th

eleétﬂﬂiﬂémﬁ:aﬁy daeaeblle nhdlecuilss, aid moleeules ttbhpro@ﬁﬂelfoﬁzﬂ&red
present in the tissue in an animal not afflicted with

ﬂuc&@%&%@@ﬁ%&ﬁﬂ@ﬁ@b%@éﬁd lighgosoferinge use of the word

[005 t eCt “dlgf'glg%{}:szﬁ&ﬁ rﬁ?taltﬁ 8% @%@I{;@EW&; ; %Qltma gannot

mafhieaf hbﬁlb&@atstso And WREERAS théesBscfe fshdt ma@ora@@t&rnrth@ Enim@l's
"measure” with their granmati cal variants are neant to

heajtbfcentinugs fredeien@atent of the species with
uantification. The terps "detect” and "identify

tﬂﬂgéled .Aqt &P g A ARIMAb s shate p@b@ét}ﬂ lta\whé(ét the @lalmaé is able to
ﬂ@zfnk Rbr e@s’taﬁ,?s bhERYHE thhg%hﬁﬁéf L& te' o Qltlﬂsqggsqié‘{(ﬂ'able than it

ecul e that permts t espeCI etection o
wonldrbpom fiek abeempe iof theglisdreer mite[itemtrleatedl Jedipndsratvee noff necessarily

sim ound W th ut a r k Det ect abl e nmarkers
candy & st BGTERE Mo 0 BETT ACI TS 6l | radi oact | ve.
[OOg@IO t ORGDuef f nt Ié:’aeril]%t(rf‘nt’dgl SIS u%t sythé %HFt%’pr'on&Ju%le%l sElected

ds "avai
effect. For example, an effective amount of an S1P receptor antagonist is an amount that

decreases the cell signaling activity of the S1P receptor.

[0057] A “functional” molecule is a molecule in a form in which it exhibits a
property by which it is characterized. By way of example, a functional enzyme is one
that exhibits the characteristic catalytic activity by which the enzyme is characterized.
[0058] The term “inhibit” refers to the ability of a disclosed compound to reduce or

impede a described function. Preferably, inhibition is by at least 10%, more preferably
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hybri di zati on, chronophores, fluorophores,
chem | um nescent nol ecul es, electrochemcally
waleiozosd e nol ecul es, and nol ecul es that provPUEUSINT/062513
altered fluorescence-pol arization or altered
atterin
by ﬁ{ I%ﬁt 23 % (X e\éeﬁl Iléll()]ll% rf%%%%qﬂg atqf:%sg §§‘%r Erlrﬂa mgst @ft 1earl%§r t e f functlon
is inbiREeS bRl I8ast d%. wherein i f the dlsease |s not
anel i orated then the animal's health continues to
[00381 er i‘ﬂnmuetioﬂafbﬁﬁiﬁrial&’ thdiuges Iipmb'lichililorara racru'rdling a diagram, or any
st at ea th in which t ani mal |
ot oS8P AL oo S <GBt i et aessehite
dls%sé?ﬁ&)'rﬁﬂ?)uh& ﬁﬁﬁéklft ?&%‘Tf@@ 1?% 413 Mtioh oW@Hél WhribSs &h@eés@@or
absence ‘of the disorder. t untreated, a disorder
disdisless raeitedriscns.s @ptlbl}alkyamszdtemawyxthe instiactiaakmaeniak ltney

anjmal 's state h 5 effective a
ey Bhe. G BB il UP BN 2 Bhstits o 4 E8bisdF 43P 0P ssue
of £fhaffital. FRE iMKaORINAl marrial dfRRé ki ena3 M Bkardple bt &3iRed to a

recept or ant agonl st is an anount that decreases t he

congaingr thitpeatainsg dealosed comppundyer bl slﬂnrrpéé &egier wpfd)@fpp}ltwer that
cor PHOGE B0 TRhBGHE ARy Rkl LA A

shippad seharacBnipdm, th@cdﬂﬂﬁﬁéri wiftathe efteytign that e éstriéional matenal

exhibits the characterjstic catalytic activity by
and,fhp eﬁmpﬂléldebwﬁé cpepeEaiiyectethe zwwlptoosm The ter m

refers to,the abiljt scl os
[Oogb)ﬂ‘p Blh‘& P Rl rm?ai?ﬁé‘a*ethé‘y‘@gél&er ?IBB%PWIM r?&’i‘?lé’Ht by some
othE¥ RLEY abh ¥s subdfiafédus OtrhSubdalA! intr8@stal 1% ARASus.
pr ef er abl yby at | east 25% even nore preferably by at

[006thst THYernanshansicupcalyeicaddtable t:hﬁef”uﬁ@lhdcfsrhnlyS)f the standard
inhibited by at | east 75% [0059] "lnstructiona
phasgaesutigrlcariss. sHesas phasphatabyfiered aalm@éelrualpﬁgwatsr and

emﬁl‘s E@&Bh Rlan I ALNG wﬁ&‘?‘%ﬁé?&ﬁf sion v 095‘ c?&J@, ose nBe

to communi cate the u ness of t
agenompldericisn also timenkiatses any ef the agenig a@rb‘@d tatd mgulafory hgency of

iou i seases or .disorders recited her
the 351 SR g0 e s Rl gh I O st PR oreed B il
inchRMgdRSEdnkbe one or nore nmethods of alleviating the
di seases or disorders in a cell or a tissue of a

[0062]TalThe Then FpisifiedC kb dsialilafgiek kdhte 6 thehsoliidn dfaMnoIéaﬂe or
exampl.e, be affjixed to a container_that contains

corppayp i a dorapihabis saDssntialy dier i denst Drjadteer PRferably 909% frec, and
mo$SHPEREBERS atll E9§f%f}fe% ﬂ%mt&ﬁer'c@%%%héﬂt?gor%?ﬁﬁ%%b%med with the

‘ternat’ ve struction materi a
molecule or compound ina natlve environment. The term “purified” does not

necessarily indicate that complete purity of the particular molecules achieved during the
process. A “very pure” compound refers to a compound that is greater than 90% pure.

A “highly purified” compound refers to a compound that is greater than 95% pure.

[0063] A “sample” refers preferably to a biological sample from a subject, including,
but not limited to, normal tissue samples, diseased tissue samples, biopsies, blood, saliva,
feces, semen, tears, and urine. A sample can also be any other source of material
obtained from a subject, which contains cells, tissues, or fluid of interest. A sample can

also be obtained from cell or tissue culture.
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shi pped separately fromthe container with the
intention that the instructional material and the
W@ 09posItd be used cooperatively by the reci pi erET/US2007/062513
[0060] The term "parenteral”™ neans not through the
[0(%4;])rrenh%rt¥rrﬁ a@c%c}a &H’ rqurs%? @m&h n% st Potr %ox%gglh So®> For example,
subcut aneous rdanuscul ar, At Pat hecal

a stantisrd\cembela khowH 1t]ana';h& agﬁftm c@:hpwmiqﬂattls adhinystered or added to a
accept apl e car rier" includes any of the standard
colF) prmBle Fnf a5d (OaFPRI IS 188t VEENANGRs AR BCUDPTBAd] a test

sang@}e BEndHd¥hh Ao ¢ @)rana%leﬁq}%tﬁﬁm” &&é%*hs aj a g&lt or coxlppound

/wat'er or water st on, and vari ous
thawest ddided) atdgenmnsanidvatst te rarmmlpkmmins osgbidss elsteﬁmynr@‘ sut]n ¢hings as

agents approved b agen of.the U S. . .
pugEdeptiog or 8%9@?19{ rrr%tﬁ%/ Wg?nﬁ %IP@S 1§ W OoPfyae I§u{’l§ﬁ‘§§ﬁ%%fé‘?a&°n or
exthcelzloﬂ??oce&u@@béfa}esa mhike! YO R%sh WBORu{H062] The term

purified” and simlar terns relate to the isolation

[0065] & NRFambidce’ O anaBRROMBENdsY, ar fr&ftMehtiadtn himal. Such animals
substantially free (at |east 75%free, preferably 90%

mcmd@énaramells;mgter%hlbﬁ @By at | east 95% free) from
ot her conponents nornal |y associated with the ppl ecul e

[0086] ¢ orh oUIRERPPYICE tHRAETSAS Ieh P4 B REimNIFeEed; tgparsubject who
exhibiy gléﬁsecg ptaﬁﬁﬁ%gr}@f RBERRSALE hivhih Qe Rt Erillialin€ ARL ELA;

purit rticula ecules a hleve Ing t

[o0B7PCESS ¢ thérap&ﬁ[déllﬁ @ffscwécumwdoﬂaafo%p%uh@lsahst%ﬁt%ﬂsf
that is greater than 90% pure. A "highly purified"

corammlduh@ 1y gffEgient te paO\adﬁm enediciah affeqt so gxeéabléﬁt tp Henclothos
corﬁﬁ&ﬁl LL) ch}ﬁ%lstéofe sarrpl e" ref ers pr e_f er abl y to a

sanp ‘e froma subject, including, but not

[0d68]'n t eﬂ)etté’pm ROLARL” Hcﬁﬁl@?pl%gﬂ};llaﬁﬁ of ?ﬂe%?@éﬁg dlsb&BY8r condition,

| es, biopsies, blood senen, tears,
or aalbdle(mpn néthﬁ syenppines saociakd withe: @ntylflotdiserdes oucalitixin or
obt ai ned. from a subj ect, which contains

precY‘é‘?t’rr@ Orte}lgjélﬂfé@g Sl YW f interest. A sanple can

[0@2@0 . Zl?xr%(%ﬁéc s@ r%ﬁ&[ﬂd‘ég} r%e(ﬁ{rara‘ilé/ %Hlt%ﬁ%&‘éoﬁ g HI &%ﬁfﬂ’AC or

CASatpa@nckhalie sﬁm‘m eAijIEIVBi,tIOﬁS gihamnd a\reﬂ:ll k:h@Ithe oe khonimary skill in
st andard agent or conmpound that is adm nistered or

theggdaey boukddose ror Carpie-ante Jsedctsh "Ebripafiiy 1 for hour
or BRRUI'E8 tWE§8m géf af@l € RIMOWH]c I @rdyeSt sanpl e.

Standard can a er to an "internal st andard

[0050Th aheaRhRYERed BEIOROBP AL, B@snt&n@dﬁﬁﬂaﬁgeskﬁ@w
anpunts to a sanple and is useful in deternini ng such

illuswativgsonds 44 R aKflgde other deipd Wylurea@re@hvm@hlea v i Hlefined
rangec's f3f %%%?cﬁggs AMd ?&f)@hﬁl‘éﬁt@d Th® d{%glro o%llpo%lﬁds include compounds of

formula I or formula II having any combination of the values, specific values, more

specific values, and preferred values described herein.

[0071] The term “halogen” or “halo” includes bromo, chloro, fluoro, and iodo. The
term “haloalkyl”, refers to an alkyl radical bearing at least one halogen substituent, non-
limiting examples include, but are not limited to, chloromethyl, fluoroethyl or
trifluoromethyl and the like. The term “(C;-Cjp)alkyl” refers to a branched or linear
alkyl group having from one to ten carbons. Non-limiting examples include, but are not
limited to, methyl, ethyl, n-propyl, iso-propyl, butyl, iso-butyl, sec-butyl, tert-butyl,
pentyl, hexyl, heptyl, octyl and the like. The term “(C,-Cg)alkenyl”, refers to an
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extraction procedures before a marker of interest is

nmeasured. [0065] A "subject" of analysis, diagnosis,
w@eooroggr4rent i s an ani mal . Such ani mal s i ncl URET/US2007/062513

manmal s, preferably a human. [0066] A therapeutic"
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atoors {QASIrposTE nﬁiuﬂjsmueos y)ste@mcenﬁb]hr é“\hleactrno‘f(@l{ha)blkakyﬁ? refers to

o B T SRS G A e b T, E S S

meﬁiotﬁw othody. pfoP Bxi‘ QAHpr&Pox P%Ut&(y, idotbutbgy, sécoﬁ’ﬁ‘fbx 6)entoxy, 3-
n‘perature rac or racemdc thure Sf
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f al
lndelgq%@'@@' sutsleciackubstHBeTet Fay Pe erspmeins diffrent i %a%rr?ubwuents

| o cl ud ro ro, fluoro, and iod
0078 TG WFECo0 PR areEete  iroap ) PRya abotigls fgovstem
havithg breasittwe @@oﬁaimega igdIbgih & @ Abs 1irAReY doMphdnfY beXAMRa8hthyl,
i ncl ude, but are not limted to, chl oronet hyl,

tetrphyssprsph iyl iedanyk iindeny éliiﬁbthﬁyhkeand the like. The term
).al kyl efers tg a ched aor linear alk

W"&éﬁbup%ﬁﬁfﬁbyﬁ Srvandalky” ob; (Qf/'afs kylR@fersitarmp ?lﬁgf/group

subSerRPRI veieh A RohH @€ bicheic éﬁ@oc@@ﬁc 1h€l§s?éiin Bﬁ’vm%@ﬁch& two aromatic

et hyl, n-propyl, 150-propyl I so-b
nngeoclbdmy 3 giogp sucbu,tsmhenyiem;)ylthyl hetthydrdmaphtyyl,, inglayll indenyl,

d,. e .The ter "§C2-C&% | k %" ef er 0
P TN R PE Bt o B FnBEY b ] ey gnd e
likdhaving fromtwo to six carbon atons
[0075] The term “optionally substituted aryl” includes aryl compounds having zero,
one, two, three or four substituents, and a substituted aryl includes aryl compounds
having one, two, three or four substituents, wherein the substituents include groups such

as, for example, alkyl, halo, or amino substituents.

[0076] The “(C,-Cyo)heterocyclic group” refers to an optionally substituted mono- or
bicyclic carbocyclic ring system containing one, two, or three heteroatoms (optionally in
each ring) wherein the heteroatoms are oxygen, sulfur, and nitrogen.

[0077] The term “(C4-Cjo)heteroaryl” refers to an optionally substituted mono- or

bicyclic carbocyclic ring system containing one, two, or three heteroatoms (optionally in
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and at | east one double bond Typically, (C2-C)alkenyl
groups include, but are not limted to, 1-propenyl,

wQ2progpamy| , 1, 3- butadi enyl, 1-butenyl, hexenyPCT/US2007/062513
pentenyl, hexenyl, and the |ike. The term

eacij(;’zng?yny phé hg%{(g/aﬁgtl)rﬁs z?rtgl?%ﬁ%/ ﬁ\#ifﬁr 8 dy %;O%%ﬂ 2R MlntYng'

exinpﬂmmyéroa@l- gendsyinylude firple leMfW |pyniﬂy1 hBX R ke,
2- hexynyl, 3-hexynyl, 4-hexynyl, or 5-hexynyl, and the
[007Bke. Tﬁ&eemafpﬂmspl&itd)ml(fg’ > anh éphds@hm)dte mal@”lcy)rminse analogs of

Pl RYF S PRsperiunthe g (. FhtSeBargr e if i R igion st

and GR! RGESTERE the UX§ o4 Bins gge@a@é@lvﬁﬁ %Yhon! Pgénsmhf%ty"} Bncluding
al kyl group attached t hrough an oxygen a Exdnpl es

for ekarfile- @e pbywhkiexapalognpliyesphesvtivoas, phommwdltbmmxy
phdglsa (Srrggﬁ O te bﬁ&sﬁ@é{gflg% (éﬂﬁ%%?lﬁgj Sreq%gl ot%; ¥el, BE p&lora}aihda’ce

phosf)l%’;al%a@é’ %bﬁﬁbﬁhﬂs haté‘@ﬁn@&leQM&' RBRARY assdeYAéPBMnWrions, e.g.,
cycl openty cycloheptyl cycl ooctyl and

H, Nhle, Nakde a[nd@h@ﬁ @ﬁeuqheqdwnte@pm @ﬁ@msyntsubst i tuted"
fers to zero, one, two, three or four substituents,
[00] r eith desRyald VR af iacommounds Febers 4. chatpispeoamerng that may be

proﬁ %ﬁcff&ﬁi an('yztﬁ&rboﬂ{pobﬂg b Q%ﬁ?ﬁﬂﬁﬂgé ?r% & &Ghé&d steps such as

stituents may "be t e sane or erent tha t her
rep]saumenttaﬁ apd®ger B@er}ﬂkvh acyleormrfh(@@rcmpo) aryl"™ r ef ers to
a nmono_or bicyclic carbocyclic ring system having one
[0080] t wd' hartm‘fpf@rmamgts;caﬂmcmtﬂge cayuier’nagluddsny of thegstandard

phalplﬂgen ylFal CSH%X% e{ha S|4 r}yo[sm% rt%hgcg ra?ﬁ%@@luﬁéﬁn ’hydpoqia}l/?)yopyl

betd-¢ felodekbriar @ bIoph ' bes cydlédexEink® vadtérl khisione t@dtsastad calwater
al kyl roup substituted with a nono or_bicyclic

or ‘ﬁiﬁﬁ%@k%}‘ stony aigkyvagipes Brpehal welgnsasess: TheolcHR glateneompasses

RS R o R SRR o MIED, BRI e

listédom-the bi.S.iPbhgrmeacangah ésr o imanyialsk yicludmg hudhearbenzyl |
ghen ylethyl, and the |ike. [0075] The term' optlonally
[008Lbst iTha teen ‘hgimadenigaligerscentytile e&it’r’pgfmdtg Shhmhﬁgretaem the
fo
b1oﬁ)§bc’a éf;f\ﬁ ’tlvénegsr yrfcp ?rog?rﬂase étutg? )c/i scll’(l) ?‘F{Jcodu Cﬁ)un%s 0 nghISH élre not

biologizally bf @ewisd MitesisabBdst intd @it @seé{\k}%rcﬁédlbsw €ompounds are
substituents include groups such as, for example

capaplg pf formunHacidpr bie KflssubSitpe obthe PIESPIN RE RMTRROF Gackxg]
groe%ég& LARNGhiI S tggrgllg,p refers to an optionally
S St%gt%e

nono-
[0082] An “effective amount” means an amount sufficient to produce a selected

effect. For example, an effective amount of an S1P receptor agonist is an amount that

decreases the cell signaling activity of the S1P receptor.

[0083] The disclosed compounds can contain one or more asymmetric centers in the
molecule. In accordance with the present disclosure any structure that does not designate
the stereochemistry is to be understood as embracing all the various optical isomers, as

well as racemic mixtures thereof.

[0084] The disclosed compounds may exist in tautomeric forms and the invention
includes both mixtures and separate individual tautomers. For example, the following

structure:
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bi cyclic carbocyclic ring system containing one, two,

or three heteroatons (optionally in each ring) wherein
W@ b@7hes4e+ oat ons are oxygen, sulfur, and nitr oREHUS2007/062513

[0077] The term"(C4-Cio)heteroaryl™ refers to an

opti onal | y.\substituted nono- or bicyclic carbocyclic

ring syg?%??@gntaining one, two, or three heteroatons

(optionﬂ |y ineach ring) wherein the heteroatons are

oxygen, ur , Isanderpiood tgrenreseisa-thixtrire phdpesiuetpicss of

het eroaryl groups include furyl, thienyl, pyridyl, and

the ik 4¢F&%L8] The tq&y(athsphate anal og" and

phosph nat e; anal og" conpri seg anal ogs of phosphate and

phosphon whegpeivbll bihe horous atomis in the +5

oxi dation state and one or nore of the oxygen atons is
[0088DI| acEd tenishl 620, Gr0, AR g 2O 4ron 2216yhydravathodirefgrsftora branched or

SR SDRSPEURTH GH0, MBS GpiHE O3 AHEHg GPgEsent (he tordl number of
car’%}%siﬁ Wﬁghﬁ ehEMeal&nd 9&9%&2 g%ﬁ@%t IRULARE 6 double bonds in the

phosphoranilidate, phosph dat e, boronophosphat es,
goapd the |like, including associated counterions, e.qg.,
NH4, Na, K, and the like if such counterions are
[00§6bs erfin TSﬂdeIAaﬂrweagevmrﬁw a gmppuad b éQmHOSﬂ@PTEﬂ]Qt is gapable
of 1?xd&£1g%]ﬁ ggtle?tﬁﬁg'%ﬁ%ﬂ%% IIII ? iﬁto? SCth dz% (\:/zev% ofr i Wnaorko %E least

TUC e or nore

10% uﬁdaeaas of eégdrasse et P adtivitydis a@a@urb& baa gax}elmaksaya;ayﬁ as B
am nQ gro%f [ 0080] The tern1"pharnaceut|call ., ,
bioggsanfesapped wdhe P@mp ?wdda@gfnaﬁy ettt e Poeesménty grefers to all of

A s S

SH@Mﬁmhmsﬂwmpbaﬁas@@y@mﬁemhcﬁak) wat er, enul si ons such
as an oil/water or water/oil enulsion, and vari ous

[008Vbes Towilles anpreyiaiebby grosa ﬁéllft(binrfhgmﬁ thag Heohjsiessé sompgunds
hav%fgéﬂ%%l g&?& ?n g%%s(?}/neg db&é 1? lat% gét?catiﬁ% enc d%cetmqg forms.

ver nrren

It iFdaermmdentiod tIﬁeQ theldisclodad aﬁm@ahﬁds enBérhpels Agy fdBRRS optically
[ 0081] The term "pharmaceutical | y-acceptable salt”
active PR HEICOORSIIE 01{Th OF MEEPESS ﬁhqrﬁg of the geqng%lnd which possess the

useglg Tlnj‘p%lk’]ﬁclfg oS 1b\%ﬁl lﬁfrp R&H As%ﬁ ,RI, tSr:Se RdR S&rl I@ § %gas ereovr\ﬂlers It is

are not ogr cal’

wellikolegn mathe ert how tmmypaceasmh optihﬂlychcsvé fmmsl (icm mompidsby
are c bl e of aci d. or base salts virtue of
S R e A S R T e A
optRaI-h@tvel f8tifs Malc?@B2by Mral §{lr§tﬁ§§1§ %?b@@l%ﬁi togiiMiSsePHration

amount sufficient to produce a sel ected
using a chiral stationary phase) and how to determine S1P agonist activity using the
standard tests described herein, or using other similar tests that are well known in the art.

In addition, some compounds may exhibit polymorphism.

[0088] Potential uses of an S1P receptor agonist pro-drugs (S1P; receptor type
selective agonists preferred) include, but are not limited to, altering lymphocyte
trafficking as a method of treatment for autoimmune pathologies such as uveitis, type I
diabetes, rheumatoid arthritis, inflammatory bowel diseases, and, most particularly,
multiple sclerosis. “Treatment” of multiple sclerosis includes the various forms of the

disease including relapsing-remitting, chronic progressive, etc., and the S1P receptor
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effect. For exanple, an effective anmount of an SIP
receptor agonist is an anount that decreases the cel
WG t@mabd4my activity of the SIP receptor [0083]PdnEs2007/062513
di scl osed compounds can contain one or nore asymetric
aggrﬁglg ggxf bd Hseh q?ong%lr & (%n?u Ctign %vcit%oc{tg %rlaégn \th(} rlglig heesi gns and
present di'sclosure any”structure Rar daes HaY

syipwingrdtiee dibeissheweldahpidbbilastidallyt 0 be understood as
enbracing all the various optical isomers, as well as
[0089¢ e In adilitiony s discksebfompdngd fanTtreusdil $al abgeidlg lymphocyte

R Rl S ins A TR b o P M crga
trahé'b%n‘(i e admenabt SURKS. hdsPHis€X&MHINE marfd% tfrﬁlsbﬁmaﬂgn, and the like.
structureN NH i S understood to represent a m xture of

[0090% S tIhudtitioasthe NHcIeMNom@sindetdn BsSus¥ato {nB3Sdutdthein.
terms 16:0, 180, 18:1, 20:4 or 22:6 hydrocarbon refers

Aufain g plagheBhesphadiesigrayes hag hopn demonstieas o ugrergp end product
‘ : et ; "
B M e L
sphiegos@eenphdspiateuint éias béend oiphicged ﬁﬂ@?lcérrprb gressgﬁmmla

.0086]. An. "SI P nodul ating agent” refers a_canpound or
an%%ﬁﬁl&%lﬁ; et Rar [FSeeRpa RSt Pk ¢f ghadisdprsdcappgunds can
be ?EB’&QQ ?nHi!tS‘it l§ht8ta&ﬁ1‘? CRE QbR nYdyi Be dé)gnb‘{ﬁéﬁowf’?ﬁ aédéis‘éﬁ L 9P

e.g., a east 10% 1 ncrease “or crease 1 n
recaptbiswirtyayas indersuded obyuch agiivéeyn assay such as the
bi oassay described in the exanpl es and known in the
(0094} . “Igjapditien efiscdesed cpmpevrdstcan & usedl foneh@ipor et bese.

. e rec or P, 1.,.S
SENIRYREG - GHEORL e A BLESH L BRLAES P PRl e
lyabsdisnuptsdgingHoc OB Tkcking with donbemapiirigeprdpediabyAdcbasgsly, S1P

skilled in the art. that the disclosed conpounds havin
lyasinflitOpesP ie IS eiY neRp&lating igppunsesysisp) tpelipn; lheretore, the

d1s&9§édcc%lnioﬁggﬁ§s;é ;ﬁ%eeﬂggd foaiﬁﬁﬂtcsdl P?E)/EE% Thks inBiblt®nDuld be in

under st at the disclose npounds enconpass any
concax evtihc$ 1 Popgtemat doyivig.tarbe indepstdeme of suivity iacarfyd$ IR receptor.

m xtures thereof, of the conpound, which possess the
[0093kf ulln gddipenst disdosgd semppentisiser b psefalashntagoninie of iR,

can%*a&hoiﬁ’(%l I%Eep%r‘..s (%laasfl‘iz?grog%%{sSé‘ssolc}atei,dswith a decrease in body weight
and an improvement in blood lipid profiles. The CB, antagonism could be in concert
with S1P receptor activity, or be independent of activity at any S1P receptor.

[0093] In addition, disclosed compounds can be useful for inhibition of group IVA
cytosolic PLA; (cPLA;). cPLA,; catalyzes the release of eicosanoic acids (e.g.,
arachidonic acid). The eicosanoic acids are transformed to pro-inflammatory
eicosanoids such as prostaglandins and leukotrienes. Thus, disclosed compounds may be
useful as anti-inflammatory agents. This inhibition could be in concert with S1P

receptor activity, or be independent of activity at any S1P receptor.

[0094] In addition, disclosed compounds may be useful for inhibition of the multiple
substrate lipid kinase (MuLK). MuLXK is highly expressed in many human tumor cells

and thus its inhibition might slow the growth or spread of tumors.

[0095] “Treatment” of multiple sclerosis includes the various forms of the disease

including relapsing-remitting, chronic progressive, etc., and the S1P receptor agonists
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well known in the art how to prepare such optically
active forns (for exanple, by resolution of the
WO 2021098374 or m by recrystal lization techni ques, P@EUS2007/062513
synthesis fromoptically-active starting materials, by
chir al nt hesi s, or. by .chromat ogr aphi.c separ.at.i on
car 8 i PRy o - Gvion i R e S RO Eue B Rt et of
theSlif2agganval agsibpiylidtictisy.ng the standard tests
descri bed herein, or using other simlar tests that
[0096¢ wWeThe pra@wninventidads alsd idduded phirneoeutBah®nemipounds

S o DoV Wb e
c01|§ ol 'cXﬁeb@ﬂﬂ{ﬁ'u?a"téi z@rpl?lfaﬁﬁ%c'égﬂca'l Q&Hg(?s?tln%lﬁ Wind'sEnB

mted to, altering’lynphocyte tr ing as a

pharetabadicelly beceptiahierchrifeos, fdlatsosoinbilizingatgdos ayl @sbiBrarhkasvn to

uvei.tis, e di abetes, rheumatoid arthritis, ..
thoiy P i 1o GO P AT ok P e 2
cofipbuindRIf o2l 181 88csmula Tl @R LARDE, "deBlatiel bi RbEIFRGHGT BSiedt, as

includes the various fornms of "the disease including
descaberplidreig, isawed toi adginister thei appmpoigieewgipeand @t asubjeshd

t he S| P receptoragoni sts _can be used al one or in )
[0098h; unidiei comprreds Gtfpenuladenfosmuln J are usglal &erdreating g disease or

. : . di. v '
s R T ol SRR 2 ek ) e BE R (BEbbE Ry
accaptablefaniouat diea corgpdupdioli bmyituéa T orabfrmelkilgr aphanimeedniel
cosR b e b OB Sk A e o B Bt
or SHERIE anlQ aﬁ&@ﬁ‘(iéa‘ll?%@é;%ﬂl@&irﬁ@p.. and the [ike.

[0090] In addition, thé disclosed conpounds can be

[0098Pd tThel didtildded cotpOirRls iald mdtioat e litected 18lspBiiBosine 1-
phosphodi est erase, has been denonstrated to undergo
phesibatp (DU @naloghihat havemeti Vil #5t1asaPiOIZERiSIsF eBtageijEp af one or

oS KRS AL, NSIPoR G1F, RSk A0, T gscosa
compnods ajpd ogthed snadindessuth angpager ésit RavelhgirosplotemolltPas well as
recept or _agani st pro-drugs of the disclosed conpounds

COTRRATIEE WS WY S 510t BRRASBEAK PHIOSAHSSUEy RAOSBARALPS tdpha-
sub%@ﬂ@d%sﬁﬂo%&e@g%buc’lﬁ}l?twh%‘eahé @%zgtf]ﬁﬁsﬁitﬁ[onq@x_hgﬁ)gen and

i ndependent of such activity. [ n addi tion,
phadpkethwseds.conpounds can be useful for inhibition of

SIP lyase. S IP lyase is an intracellular enzyne that
[000P} ev drhsiviglugs datgd g@ﬂé@ fgr pdiqajsh puistifughts oFndpmedsy g or

o R AP PRY e AR WA, SOBROTLIRSh iy e
rang&efbutheiradioaid ahdsubsgruenmeune system functi on Theref ore,
[OOtll(;(()_:‘] A preferred value fornis 0, 1, 2, or 3.

[00101] A preferred value for R®is CH, CH,, O, N or NH.

[00102] A preferred value for R*, R°, R® and R” are CH or CH,.

[00103] A preferred value for lower alkyl group is methyl, ethyl or propyl.

[00104] A preferred value for halo is fluorine or chlorine.

[00105] A preferred value for X is hydroxy or OPOs;H,.

[00106] Alpha-substituted phosphonate includes -CHFPOs;H,, -CF,PO3H,,
-CHOHPO;H,, -C=0OPOsH; or thiophosphate (OPO,SH»).
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di scl osed conpounds can be used to inhibit SIP |yase

This inhibition could be in concert with SIP receptor
W@earev4y4 or be i ndependent of activity at anpCBUS2007/062513

receptor. [0092] In addition, disclosed conpounds can

1002L o oA Preaie A BB R i odeloci ot ed wi th a decr ease
[Odlﬁs o%ef@ﬁ#ﬁ@&%& ihdREi} Cou?lg'b@n@ IRl i pid

iles agonls be 1 n concert with

SIP ecept or act|V|t i nd pe nt of acgtivj
at any] S Nﬁgepm m d\m'"'
conpo |nh oM of gr X

cytosolic PLA2’ (cPLA2) . CPLA2 catalyze “the rel ease
ic : 0 1
roahof SR BRI Gotethnd Bt BeipBhAGHhENRL R iBrtacklBrug or mera
to Rf.cosanoi ds such as prostagl andi ns and | eukotri enes.
Thus, discl osed conmpounds may be useful as
[ooamoj - i Addionmh pefyrredgentpenndihaye ithehR biroip placaipatalie thercyclic
cerﬁ yﬁth SIP receptor activity, or be independent
gDBP LA é’ty at any SIP receptor. [0094] In addition,

n A nd LR | ‘
ool £F R TEAOPITDY e 57 B o b R R Ghncs where
umhigﬁhplgxpressed in many human tunnr cells and thus
its inhibition mght slow the growh or spread of
tunors [0095] "Treatnent” ofCWuItlpIe sclerosis
i ncl udes the various fOLﬂV_Qﬁliﬁé1d|sease i ncl udi ng
rel apsing-remtting, chronic Ippogressive, etc., and
the SI P receptor agonistscane used al one or in
conjunction with other agentsi?o relieve signs and
synmptons of the di sease as welll as prophylactically.
wh{0098is GheHpr €Hem, CHI @] @n 16~ absdRi ol ®te are alkoxy,
phar maceuti cal conpositions conprising the conpounds
am%ﬁﬂ?¥ﬁﬁ%WHWPXbﬁ“ﬂ6¥hula Il More particularly, such

conpounds can_ be fornulated as pharmaceutica
corrp05| | ng s 0 ar maceut iz @
accepta Ie fiers f|IIe solub|I|Z|ng ay s and
stabillzers known to those skilled in the at For
exanpl e, a pharmaceutical conpositi ohHeBHp?i si ng a

conpound of formula | or formula Il, or anal og,
derivative, or nodification thereof, as described
herein, is to adnoOni sber e apprqprla;e @onpound
to a suby 0097] Th&“o s of foxAu ,
formula Il uséful for triating a disease or

di sCH¢eH,®Ncl udi ng admi ni stefi ng to a subjecf, i n need
t hereof of a therapeutically

O
+
22 22 NH et
ﬁ\)LO /R , O—R , O/\/ 2 or o /\/N\ ,

wherein R* is C;-C4 alkyl, C,-C4 alkenyl, C,-C4 alkynyl, or optionally substituted aryl.

Preferred R?® and R*! groups are alkoxy,
O\/ O\”)< O\/O\H/OY
© ,and © .
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accept abl e anount of a conpound of fornmula | or

formula I'l, or a pharmaceutical conposition conprising
wa@2aonevsapeut i cal |y effecti ve amount of a conpoReiiusfo07/062513
formula | or formula Il, and a

002 mEES B AGE SPLaRLS £RCLEr [0088] The

s an areé€ directed to

sphi ngosi ne 1 phosphate (SIP) anal ogs—that have

SIP 5 receptor t /M schesed co oounds and

met hod i ncl ude both conﬁbmhds that ha/d®a phosphat e
noi ety as well as_conpounds wi th hydrol ysis-resistant
phosphat e surroga@gs such as phosphonat es,

al phasubstitut ed phpsghonate Q arly where the
al pha substi 3 ; S grnonates
[0099] The vg 5 ~ ¥ radi\cal s,

substi tuent s\a are for illugtration only;
they do not exclude other defined vt es or -ot her

ues, Wy it hi ranges f.or th i cal s and
[OOYS@st |Af uetrlr nappl[eg%fgd‘%m OBI?(gfoefrf(r)redﬂa?fnC Y For nis 0, 1,
2, or 3 [00101] eferred value for R6 is CH CH2,

O Nor NH [0t preferree aINFR4, R5, R6
éji?“fe ed Val ue for

and R7 are CH
or pyopyl [00104] A

| ower al kyl group is neggy
preferred value for halo is fluorine B9 chlorine.
[00105] A prefer ed value for X is hydroxy or OPQ3H2.

[00106] A a- s d phospho-.te Iudes - CHFPO
3H2, CFZPCBHZ N%I*‘IIEP.

t hi ophosphate (CPCQS 00 prefe red val ue for
R is hydrogen [00108] Pr Thrred cyclleogrou S

i ncl udi ng a doubl e bond i ncl ude: [00109] A preferred

conpound of the |n | aced
“n preferred

ortho or neta_to
group (e.qg., on- Ilnrtlngoexanples of
esters of thé& conpounds i ncl ude conpounds where

HO , and
F —
— /N m O’NHQ
Fblm \ / / \ / ;/
O-N HO
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the X group is; O | -Y- P-R 2 1 R20 wherein Y is O
CH2, CHOH, CHF, CF2, or C; and R20 and R2 1 are
wabdoonys47al kenyl oxy, al kynyl oxy, aryl oxy, V 22PCT/USR92062513
o/ v N2' o Nwherein RR22 is C-C4 al kyl, -
l ken I
OGP hpciirend PR e i BEL L g ARl Waﬁ%ﬂ&i f%?ow
Prefeped compounds of forny%ﬁ:j i nclude: [00113]
Addi ti onal preferred conpounds of fornula I
i nchade: 00114] Addi ti onal caq4e ds of fornula | are
illus 3 1 B [00115]
Wt ho shing to be bound by a particul ar theory,
it is expecte at Nphe conpoundsTdescTy ¢ein are
pr o- drugs, ; [ at i oniof
theprimary al Ot or ot he nono- phoSpHoi y &e§OH
anal og. Additionally, the active drugs are expect&f to
be agonists aty the SIP type 1 receptorg [00116] In
cases where conpounds of fornmula | are suff|C|entIy

basi ¢ or Cegipduadt o form stable nontoxic &% d or base
salts, preparation and adm|ni stration of the conpounds

as pharnmaceutically acceptable sa

appropriate. Exanples of pharnmaceut] cal cceptabl e
salts are oMgbnic acid addition salts forne th
acids that form a physiol ogi cal acceptable @QN/n{ for

o

mal onate, tartarate, succinate, benzk sascor bat e,
a-ketoglutai te, and a- gI)cerophosphat¢ nor gani c
salts may atdo be forned, includin j

sul fate, nitrate, blcarbondte, an bonat e salts

[00117] Pharnmaceutically ac¢ceptabl e¥Salts nay be

obt ai ned using standard procedures fell known in the
art, for exanple by reacting a sufficiFnt y basic
conpound su¢h as an

O__.
FaC
S
X1 / O\N
= \ /[k
N “
FsC
S
XI1I 74 07/
_— \ |
N/N
F3C
S N
XIII / o

[00115] Without wishing to be bound by any particular theory, it is expected that the

compounds described herein are pro-drugs, e.g., are activated by phosphorylation of the
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ol AL 0 B8, A0 A0SR b SISE ERLEI I,
tri(Cyulddkenlyl )angaésd subtices] cychﬂalMdylrtgnines, disubstituted cycloalkenyl
amine, trisubstituted cycloalkenyl amines, aryl amines, diaryl amines, triaryl amines,
heteroaryl amines, diheteroaryl amines, triheteroaryl amines, heterocyclic amines,
diheterocyclic amines, triheterocyclic amines, mixed di- and tri-amines where at least
two of the substituents on the amine are different and are alkyl, substituted alkyl, alkenyl,
substituted alkenyl, cycloalkyl, substituted cycloalkyl, cycloalkenyl, substituted

cycloalkenyl, aryl, heteroaryl, or heterocyclic and the like. Also included are amines

where the two or three substituents, together with the amino nitrogen, form a
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in éo%‘tﬁﬁati@nlvlqttp§ %ﬁb&ﬁ@all;[ &Q&&lﬁlewﬁlcteaskab@5§an inERQl'ilﬁént or an

pills, capsules and t he ke may al so contain the
asstroildbderé diple chiriede il beysmen basncgcmdtm hydcanolh shdbgadatin capsules,
rn_star C ent
maf 5 SRRl 8 BT R e G By RSB L e
patRat adiet. SEorloedl thethsbufit @d@eiislra@idg, thbactek®mpauhdibialy Gant
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coatlngs or to otherw se nodif hysi cal form of

The reowuloif detivei dongosad)e fugh therdenticdlyancik] compbsetians is such that
an it 6 B0V IR RESE ke A syrup or el i xir may

(00521} 21 hetfe@GtINEs, HAP O es SHE RS FeOhad LNG LT EnIfe 2
following: binders such as gum tragacanth, acacia, corn starch or gelatin; excipients
such as dicalcium phosphate; a disintegrating agent such as corn starch, potato starch,
alginic acid and the like; a lubricant such as magnesium stearate; and a sweetening agent
such as sucrose, fructose, lactose or aspartame or a flavoring agent such as peppermint,
oil of wintergreen, or cherry flavoring may be added. When the unit dosage form is a
capsule, it may contain, in addition to materials of the above type, a liquid carrier, such
as a vegetable oil or a polyethylene glycol. Various other materials may be present as

coatings or to otherwise modify the physical form of the solid unit dosage form. For

22



sweet eni ng agent, nethyl and propyl parabens as
preservatives, a dye and flavoring such as cherry or
W@e@mnges4f4 avor. OF course, any material used iPCT/US2007/062513
preparing any unit dosage fornlshould be
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mtr@nartﬁa@éluthyeaﬂum@@agﬁecrt@mmswmonss Af Gerrdre mpound sr gnsalts
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pre?t% Lat%%@ revEgtgthgd n‘g (é:’%ﬁlalfs%m shoul d be sterile,

ui d an e un tirons of manufacture

[00323) StE?d'eﬁﬂ)@ar 15Han1abamc61 &Rhd BImE ForMBRLEIEoGaTusRA @n include
solvent or |iquid dispersion nmedi um conprising, for

ste@lﬁaqm@s so}gtlems orglispgrradns o smﬂeymw@{r@pm@p@am e active
1ngg=]d¥en? Fha are 8 aﬁﬁ(ll ?(fq%ﬁ}eq?;&gnql ora %an;s’l gregpafatl%g of Xtten{]e injectable or

glycol's ge non
infigdinie @(Bl)dhoﬁsSdr elisperseord, eptaohbll esndapanged mﬁh’{fbs@ﬁl@@ €l all cases, the
fluidity can be maintajned, for exanple y the

ultlfl@%%ﬁsagﬁnf%m Shpwe% essile, i and sihlebedea H&f‘ecoé‘fhttoﬁé of
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e use o an S e prevention of
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e e By B b eh Lot R p e oo %ﬁaﬁg}eql@ér%g@a@a%s

nodtbMiBBIRSRA est@! danﬁhﬁlxtdrgsetheﬂeef TR pr6 qﬁlldllt}t ca el mQﬁtamed
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for sxayapls, bybthe ffammtion of bpdpsemes Hsothi aj@mté&namlcg nhdd quulred particle
s o 2Babernif s heb s % St RSB BRso T RERER AT alyregion
of EIRk@¥ bAGs SRt HrOlsht hBdut &% 3/RbEs antibacterial and antifungal agents,
for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In
many cases, it will be preferable to include isotonic agents, for example, sugars, buffers
or sodium chloride. Prolonged absorption of the injectable compositions can be brought
about by the use in the compositions of agents delaying absorption, for example,

aluminum monostearate and gelatin.

[00124]  Sterile injectable solutions are prepared by incorporating the active compound
in the required amount in the appropriate solvent with various of the other ingredients

enumerated above, as required, followed by filter sterilization. In the case of sterile
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e present” conpounds can |sso di spersed at
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fattyi aﬂmhals matligied aklBulosms oalsdifixel reimptab yreckrial st danlalsglbiedmployed
eIs oi nt

rriers, to form spr abl e pastes,
Wltgg B cazricys ¢ “inisi?geagﬁg? Pt 8@%61”8} gisr $82pp ;imgghetli‘%%" for
appHehttorPdirdch 16! 8R skinl GAhLBder Exanpl es of usef ul
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known to the art: for exanple, see Jacquet et al (U S.

thegmpongslsf sgrana bio th@élﬁlpé“e( knogyn ppghe aiofor gxagepe. spgyacquet ef
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No. 4,559, 157) and Wortzman (U.S. Pat No. 4,820,508).

[00129] Useful dosages of the compounds of formula I can be determined by
comparing their in vitro activity, and in vivo activity in animal models. Methods for the
extrapolation of effective dosages in mice, and other animals, to humans are known to

the art; for example, see U.S. Pat. No. 4,938,949,

[00130] Generally, the concentration of the compound(s) of formula I in a liquid
composition, such as a lotion, will be from about 0.1 to about 25 weight percent,
preferably from about 0.5-10 weight percent. The concentration in a semi-solid or solid
composition such as a gel or a powder will be about 0.1-5 wt-%, preferably about 0.5-2.5

weight percent based on the total weight of the composition.
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formula I and instructional material that describes admmlstermg the mhlbitor compound

or a composition comprising the inhibitor compound to a cell or a subject. This should
be construed to include other embodiments of kits that are known to those skilled in the
art, such as a kit comprising a (preferably sterile) solvent for dissolving or suspending
the inhibitor compound or composition prior to administering the compound or

composition to a cell or a subject. Preferably, the subject is a human.

[00136] In accordance with the disclosed compounds and methods, as described above
or as discussed in the Examples below, there can be employed conventional chemical,

cellular, histochemical, biochemical, molecular biology, microbiology, and in vivo
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the BelteeNiRctrdtbdin edher Séhediedi (Fag. W ) SkBLhend? tHE B tn Sakkme, 1 the
usi ng the recedln? description and the foll ow ng

key; tgngdn ther yQbes 4| \@émt%wpana ofip tHaygeophpayldoseioadd, 1,
Wltg ?288&?1%03992, faﬁcﬁ L&%é&n% E&%&lmgﬂltﬁﬁ otf Qgﬁﬁ&%d&A’ shown

in compound C. Compound C can be converted to compound VIII.

[00141] In a similar manner, the cyclopentanone intermediate to XI can be prepared.
Additional alterations in this sequence could produce precursors for intermediates to XII
and XIII. Using the phenol derived from the modifications to the synthetic scheme
noted in Example 2, below, the appropriate intermediate cyclopentanone compounds for
IX and X can be synthesized.

[00142] In Scheme 2 the key steps involve preparation of a phenolic cyclopentanone
using 4-tertbutyldimethylsilyloxyphenyl boronic acid. After generation of the desired
cyclopentanone intermediate, the carbonyl function is elaborated into the 1-amino-1-

hydroxymethy!l unit as described below.
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provi ded for the purpose of illustration only and
specifically point out the preferred enbodi nents, and
W@e@7028474 0 be construed as limting in any waBCT/H82007/062513
remai nder of the disclosure. Therefore, the exanples
&&g&élgd be construed to enconpass any and all
tions that becone evident as a result of the
teachi ng of the specification [00140] The di scl osed
Exafpldusds’-pyesehted)dbopenthiontd0bapdutdA).be
synt hesi zed by the routes illustrated in either Schene
[00148Fi g?almgliunr(lscihame (2.26Fg, §.12)) hmd Scheony, (10) tHierideed@.23 g, 0.1
ste i.n the s |nvoIv initial_ coyplin f a
ca € GIRRangITEE PORD il ePC adid i 2 ¢ SilBpintihofenS 2, 082
ﬁﬂﬂnﬁﬁ)b §<§‘cﬁﬁlﬁ%&ﬁte(‘(@ %Vge 23] 'n'ﬁﬁolt) Bﬁ‘d ﬂlc%ﬂdp%ex%fl b%RHP@W&’ (146

shown i n COfT'pOUI’] C C can bé converted t
Ebmpmlmmdw mltrog@mdlﬂzrlalr]eadtmnas sturmd far 2frhows af 2$°ﬁ?ethe black

ST L SR B i

witAr5OGHL, S figtHyRinel RicRIdEE dhabnicAaydr lis ﬁﬁﬂ:dxl/lltﬂ satif8iedd
t he phenol derived fromthe nodifications to the

blcél}bﬁtlﬁélsqﬂétl%f%ﬁ@ matied Washek meblbémz ané digdhovar feagnesium
PR GRS, HILSOTEE 8,045 SABRLACS P IROHIAR L

key steps involve preparation of a phenolic
Ex&yiple @p 8t anainex wistiengl)dydieichibyd. di met hyl si | yl oxyphenyl
boronic acid After generation of the desired
[00@4:] ofRatibdinon@l) iandtete e dB at .1 eqmend:arthmmyl (nﬂmmmdm(ons g, 0.1
am no ydr ox th

eq)daé%ecfc{ gtéggﬁlglp%&p tgggmle%ce@g p%ntimmg cyclo ent one % (0.82
)

B, 5 a5 Oy A

bor()mlc|a):1dg Al (@riélc@ 10Gn28l) glpd@ nitregen. dihe reaftien is sirmd for 24 hours at

lL.ut.i,on of .8 e ac
25";30 &lvcl:il%c&ém;céﬁ Qa[te bsr@ger% ofg an%gu é‘qg dElH%g)wu}g%%% IEH'I‘] of brine,
theAegtra@l twheSwih 56 GrIBPIkthgkee 4hieYiad OPheBsanid ¥4y isCstirred with
acid, 1, (1.46 g, 10 nmmmol) under nitrogen. The

Satmré@étbn@rbqnétesﬂphﬁ@a foint0 minuisuWashed wigoigine 4ud dsied Oker
[ e +4.S redoff dthef ate dil ’
maPYSRIPRAE e JohvenEls el A niolfabbuplf €t hyith -
hymypmhﬁﬁgty@mb@ﬁthmeme or ganic layer is stirred with
saturated bicarbonate solution for 30 m nutes, washed
W|th br| ne and dr| ed olver magne3| um sul faae The

[00125] Comﬁa(\)und A (1.0 mmol) is dissolved in 95% ethanol (1.5 mL).
Triethylamine (2.3 mmol) and hydroxylamine hydrochloride (2.2 mmol) are added and
the reaction mixture is heated to about 75°C for 3 hours. The reaction progress can be
monitored by TLC. Generally, after about 3 hours, no starting nitrile remains and the
solution is concentrated to a slurry and from water, or an organic solvent. The solid is
filtered and washed with cold water, and vacuum dried to provide the crude product,

which can be used in the next step without further purification.
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Exanple 2 : 3-(4/-hydroxyl phenyl)cycl opent anone.

[00144] Palladium (lI1) acetate (0.23 g, 0.1 eq) and
w@nao7aesay4 (111) chloride (0 23 g, 0 1 eq) are pCOES200D062513

a solution of 80 nL acetic acid containing

Engnﬂ 04!:%9 N5 _—ﬂsé %1 gXadil'a%oﬂpk)— heit
— dCt

(Céknt;@rﬂdk(u)t yi di met hyyl si | yl oxyphenyl boronic acid, 4,
(2.54 g, 10 mmol) under nitrogen The reaction is
[003db] r €Db & sslu@dn bivttisebatty|2bA adiie3, §0.a6& npna L inpdrly ateehylsne

fi.lt ff the filtrate dilut ith 250 L of
chigite B S G A0S QPR GO S oo Psg Ry e
hemu%ﬁh@&hﬁﬁe@%@ﬁﬂ ke 15@}&1%{01} ﬁlds&ﬂsf)gl%gyl"@tﬁﬁaﬁﬁlté{b 356 %mol)

bi carbonate solution for washed wth bri
folkome ddhyi thel aldosimineeayli dmwstmef (@abmpoiiiteB 5@ M@mhmp. The reactlon

is SIEl]S%nH 8§€pﬁ%g%w%’gg§1g'sg%p§%@ﬂ éé ggﬁ n% bde 3‘[111(e is diluted with diethyl

har (14/ & b 5
cHF ) ot S PO e i

ta@n?@nce(nt@teg invycupr i lgehifleaempeui@ispuniiior py &ﬂhllmn
m ne hydrochloride (2.2 mol) are added and
Chrtoﬁ%{o%e%)c?i on m'iture IS heated to about 750C for 3
hours. The reaction progress can be nonitored by TLC
Ex&mplersalCoyversibh ©F thal®out-Sabdinutes phttyl B aAbbdnighont itkingediates
~remains and the solution is concentrated to a slurry
intey ggmppardSBHEXITLr an organi ¢ sol vent. The solid is
d and washed with cold water, and vaguum dried

{ .
[0096]7 e ed:aCkOﬁ%mew&éms%?ﬂa@?s SYRHfieetod HHOwRD the Sefivppces utlined
in %l%%fll:l Sltceclg b}éns?g Ve yId fﬁﬁttﬁee aﬂlll'ﬁdﬁ h?la}dxgﬂlewgqhesu%stltﬁted
phe’byBc}ﬂ@eachnaz (IjOﬂﬁ)oylhdls- jﬁﬂéMI)lthmagh apandpapioceelure described in

i SEROY S 208 15 e 7 s s i

il1uSRABY b ke %lt&rsis% cbhpBidd VAT Sn #EA8d The cyclopentaone precursors
benzotri aZol -1 -yl oxyft ripy p olidi nophosphoni um

to e XaH| aah dplvosphratl ¢hrpRPyiBORI0gods Bisthadsol ) and
di i sopropyl ethylanmine (0.150 nmol), followed by the
I :

%@i?_]egg ;::l )

cOﬁqgoa{@jjpurs The mxture is d| I ut ed vvlth di et hyl ether
(I5 m), washed with saturated agueous anmoni um
chloride (2 X5 nL), brine (5 nL), and concentrated in

[00¥48]u 0. ThEReclopédtenone nmetnedliits (U8 tinddy sbdiusdydiide (.15 g, 23.5

chr omat ogr aphy.
mmol) and ammonium chloride (1.25 g, 23.5 mmol) are added to 20 mL of aqueous

i u
-C @0 entanone

ammonium hydroxide solution. The mixture is vigorously stirred overnight. After
completion the reaction mixture is extracted twice with 10 mL of methylene chloride
after. The organic extraction is dried over magnesium sulphate, concentrated to provide
the amino nitrile, D. The crude product is used for the next step without further

purification. (See e.g., J. Med. Chem., 1986, 29, 1988-1995.)

[00149] In a similar manner the cyclopentanone intermediate to XI can be prepared.
Alterations in this sequence can produce the precursors for intermediates to XII and

XIII. Using the phenol derived from the modifications to the synthetic scheme noted
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Exanpl e 5: Conversion of the 3-(4'-Substituted

phenyPcycl opent anone | nternedi ates i nto Conpounds
WO/RG070%474 . [ 00147] The cycl opent anone i nt er TERCHUS207/062513

synt hesi zed t hrough the sequences outlined in Schene 1
ab?@ amh%ﬁaggfo%\élg{?rlgt)%mr}% 1%«3 cy%o;eeixtanongs?myo%nda for IX and X can be
smﬂh@m&h)cyclopentanes (conpounds VII1-XI11) through a 3

step procedure described in International Patent

Ap Ilcatlon WD 2006/088944 AH p?ges 37 39 ThIS

Dy 40 HO d C § PP 8 % 48 ReTA¢

oh(ﬁﬁ Flg. 3 The cycfopentaone precursors-toVIX:XIII
Eonverted t hrough anal ogous net hods. Step 1:
| - Ami no-3-(4 /-substituted

[O(fi%FEV F’P‘B’e]cérﬁﬁ@ﬁ} ‘%ﬁfn?&@%tl (e hﬁﬂgg‘lﬁi&t em‘f@%ﬂgag&te@)

0148 cl opent anone i nter

hydnoohlpric sad Iarﬁﬂne(aytdrto deoyt 70%C gnd @81e8l avenlijhtamderaarp@noéuritrogen

chlorid 1.25 g, 23.5 |).are add of )
atnBgts Tab frshtiamanfin s HEoR iy ep Eed o S nese Gt W mLis
addHAGRH FESdMutidn! 16 HAEH S¥8E TR fpmceést @Eepegt@@ lt@fcborirh& Bﬁlde product
reaction mxture is extracted twice with

is washhg Wetheobhwvalei aial asktoae fo fiesidercgapoendkt r act i on is
dried over nagne3|un1sulphate concentrated to provide

ooy S i TeR ey %@%%?ol}gngm m&gsﬁggr gy

nner t anone |n erne

mmcamshﬁsspr\ecbar gchL & teeslatdranamnl M ftdnitlse SRGLAIIS eocqamo about 0°C,
pr oduce thefprecursors for internediates to Xl | _and
ﬂ

21398 (0.2 mgohpiipding Histdy edier ped H raddebdiopise: daeivereg! is
f1ttE(§)wt1tlﬂ% cgwédgss én‘El HE REPR AL AR Exte amgeml{a@ %@5& for 5

I nterneadl ate CyC opent anone compounds can
hope. Fheottresi swdilim Bowby@idd is AnenvheBwith netbartvdt Aftet sxdivent

. vPccho ent.anecar ylic a Sch oun
eyl BY GUPBOFIORHE Mo T BGE R+ Bl EGHIeR: pLighe ¢ idded

and TR Inix ARclis 301k fGOBEAN FdredhbY aﬁfchhtagé & BRéEePLRI the
heated to about 7CQ0C and stirred overni ght under argon

aquspusphiase erktiacied syplve Math mpbyleas dnlondrg Beproougnssiotrganion
extracf ea}féa Hr%c? cgconce qrr Sspﬁlv C t%e c9(1r:11(edse groc&uct alglgr?l}er Burlflcatglon by

colhan:ﬁIoﬂﬂ@grﬁpmﬁopfdedﬂﬁtpurlfled compound

Step 4: Conversion to the phosphate (Scheme 3: Compound G)

[00152] The alcohols, VIII-XIII can be converted into the corresponding phosphates
by the following procedure. 1 mL 85% aqueous phosphoric acid is slowly added t0 0.5 g
of phosphorus pentoxide, heated at 100°C for 1 hour under nitrogen. Another 0.5 g of
phosphorus pentoxide and 30 mg of the alcohol VIII (or IX-XIII) are added to the
mixture and the reaction heated for an additional 5 hours. After cooling to room
temperature, 10 mL ice water is added to the reaction mixture. The product is collected
as a precipitate. The product is collected and washed with water, then dried under

vacuum.
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is washed with cold water and acetone to provide

conpound E Step 3: ri-Am no-B-"-phenvDcvcl opent anyH
woredonassar4 (Scheme 3; Conpound F). [00151] The PeDUSZINT/062513

fromstep 2 (O 20 nmmol ) and sodiuntborohydride (27 ng,

sol ve tetr furan
00353 Piglaska e RSt Sthnll BT ash S EBREsEhEN R g at for
cofirdling &fd duedtinenging seliMedofi the &Kblog'dd:cdnﬁ)oaﬂﬁkﬂd
dropmnse The vessel is fitted wwth a condenser and

the reactlon mxture is heated at reflux under argon
0S8 A%sodi um bor ohydride i s quenched

lﬂtvfg%ﬂ St S PRt SR o PRS- e he
ex;ﬁgﬁﬁﬂl GHEe Ib8seBrthudfa rbnHihdrh 87y b@@%ﬁ‘eo@m@ N releT R

organi c phase is collected and thHe aqueous phase is
plasmtd Rdeta HEKZOR vhChig) Ky lcehe Afitrabiodiet0 Mives, @oﬂ:‘omned

narf G ot s S Bl oh PR SRR THBYS L ne
brokbii S¢TREQGFrRRRAY fIRIIVOnE@snE hR reeirhihad eﬁ@ﬁ'ﬁ@ié RixeSlved tdst

Conversion to the phosphate iSchene 3: nmpound G
corpmslngﬁ’ﬁ’éZQalAe”oﬁdL yﬂlwd KU (5 cah Imém@mh% i 3Rl P and
1nc{1{)1§ec?f‘)r r()%sp?%q‘loggoﬁ %9%? h'f‘fl eﬁ lgyl ljﬂg Iéag 1!)19%91;&916 c e tracted

proceduré b aqUEous p% Thor i & ad 1'% mf

mt@dld egahio sOlvengandfdighogp ﬂl@rnbﬁnﬂqﬂiaw(ﬂhdﬁl,ayét%t(ﬁﬂatagraﬂxﬁ)}OCThe

for 1 hour under nitrogen. Another 0.5 % phosphor us
radipstabeled Bandsrive deecied by 2gtpradigeganby) sovned Trwp theselaie ppg

r

A e R P RE h A g oBcehtion of
abduve 6P @Matineubatiddtinke i3 aeundd erinutss.added to the reaction

m xture. The product is collected as a precipitate The

product IS coIIected and washed with water, then dried

dlgy/: P 04 mgIASHE assays bel ow are st andar d
ure re orted assays knomn the ar

[OO&E ir 1%“%%@ U§UHAT FERS %@Ctt"ﬁ[éo%e I?‘f/mo‘t"“P{?a feceptors
(GI@bﬁ@llQ%@a’tfbﬁmQ@ n% 6B pBesBion SBIEMALHLID D F Kkéb%%ﬁ)mant

Assay [00154] Reconbi nant sphi ngosi ne ki nase type
GPCBHIe2)the § IDF-8 pegeptdr bandfeacle ph‘@letﬂhtee sxpings §iypigalds, atlﬁeﬁ 1, and

2 B e R R P S AR R Y B E g R iFrour
pladhideDNakeHto ik theuEspectbrlgroteitk e AbdLVETSh@s aftdrak@bfeadsh the

the non-m crosomal (e.g., soluble) fraction is
cells@rghgreeptedrReoken, the nucleus discarded, and the crude microsomes are

prepared from the remainder. Agonist (e.g., S1P) stimulation of the receptor-G protein
complex on the microsomes results in the exchange of GTP for GDP on the a-subunit in
a dose-dependent manner. The GTP-bound a-subunit is detected using a GTP analog
(GTPYS-35), which is a radionuclide (sulfur-35) labeled phosphothionate that is not
hydrolyzed to GDP. The microsomes with the adherent G proteins are collected by
filtration and the bound GTPYS-35 quantified in a liquid scintillation counter. The assay
yields relative potency (ECsy values) and maximum effect (efficacy, Enax). Antagonist
activity is detected as rightward shifts in the agonist dose-response curve in the presence
of a fixed amount of antagonist. If the antagonist behaves competitively, the affinity of

the receptor/antagonist pair (Kj) can be determined. The assay is described in Davis,
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broken cell supernatant fluid containing the
reconbi nant enzyne is mxed with test conpounds
W@ BDYP2374 AA1S51, VIII1T and XVIII) (5 - 50 m cr or@l/E82007/062513
and g- 32P ATP and incubated for 0.5 - 2.0 hours at
M. %79 J. Etf mens pf is Mac ona (% anc?lgtﬁ (in g%g“saereAge)ﬂ{)ésa%tlfe%eptor
THO an of gani ¢ so ven aye y  nor nal®phase
Antdgbﬂls{say&[rn@lhff@T&lbg@laﬂphatmsﬂ'ﬂevoﬂ adoppp.3ges-@d4bands are
det ect ed by autoradi ography, scraped fromthe plate
and ouantlfled_b scintillation counting The test
£a8f3¥t a concentration of about 50 niv

7 bout 20 minutes. Exanple.7 . ..
Wdé?éﬁ sa‘%%mwéf et nR BB 0eshe S Ba TR Rieiiaveding
hy(ﬁgegglRS%yl%@ia‘-é’;@ldd@ﬁtﬂ‘ﬁfaﬂ@1ﬂf&$u@éd‘1n€(9ghféh§§jofr BEBMY T E gavage at
in isolation. The assay forces expressSion

doses hiooniOd ahP lagd &P me/kebedyoveighit Ay)mﬂr\(aés ¢ &;> 2Hheus1#§ heurs, or

96 8&% §eO8 %%gedl&gﬁgfy%n%ﬁtp&%%ﬂéﬂé cg CHm ftbsleé agv%'hhxw the
oxﬂdEKaﬁ&T TRl dunthér bf BAHheEHENEn tHi@sEab bel\MnIdﬂolft@MSf blood; normal
zglasnld DNAs encodi ng the respective proteins. About
is bDHp detsrmained psing aMemeyei Wpod pelwérl s are harvest ed,
br oken, the nucl eus di scarded, and the crude

L@ 48 ARL[Par ed fron1the remai nder Agoni st
‘—%%ﬁg—_ggggf—grrﬁﬁﬁgtion of the receptor-G protein

conpl 1 es in th xehang f

CTP f g\/:hc gose@\vgﬁlggsg Ugl%l‘g])o?nd's' n ara\é%nsogs ?ep éﬁ(&iﬂgseh?cle (2%
hydraxyieopyl betahictdaexunia ) andsthb hbirt rdts mdedvesed &d hisir @gstaloﬁ;xﬁg’

anal og (GIPgS-35), which is a radionuclide (sulfur-
Heprh ¢ @c?apw&%lﬁdmrﬁssﬁaﬁ@» QORSRIOYSANHBRLS H§iaE é‘? edenig’

The m crosonmes with the adherent G proteins are

collected by filtration and the bound GTPgS- 35

[00a57Nt iITHegRvdnfioR shdl@hé teCdonbinkdaab be MinGRURbRIyY to-EH@ assays and
assay yields relative potency (EC50 val ues) "and

mefhadh Aeneribéd dhove(tuft Shadd pe cammnyd to inplude ofies methots ond @ssays
o LSO BB i R8P PSR bR <380 Fh Bl i

the @bmpBleAGOH dike.of bf'dih:h@ sEillIt iagears bf RAAUES biochemistry, molecular
conpetltlvely, t he afflnltX of the receptor/antagoni st
1

biolngyr andkenécahmsdicins: 1 Heoadimpy skidkigythe art gald kppw dlpt ppher
h
ass%% Od&g)n%tg?ds in Ya@aﬁl@?@ﬁ f&n&‘the%&%ﬁ&%g depd A%l:%v%ync

0gs as Recepto Antagonlsts our nal

[00938]8' qmégtbﬁl%l\/la%ﬁms%ﬁraﬁové/ﬁve tl?e%oeonﬁgntl&l%ﬁl%e%ﬂ within the
anpl e 8: Lynphopenia Assay [00156] Conpounds (e.g.

chrpqtal;meyncaiﬂ coddidogiedtarts o kipihg edss) ofamy intiogsisleneies, ithe @osent

disclosure, including any definitions therein will prevail.

[00159] The disclosures of each and every patent, patent application, and publication
cited in the specification are expressly incorporated herein by reference in their entirety
into this disclosure. Illustrative embodiments of this disclosure are discussed and
reference has been made to possible variations within the scope of this disclosure. These
and other variations and modifications in the disclosure will be apparent to those skilled
in the art without departing from the scope of the disclosure, and it should be understood
that this specification and the claims shown below are not limited to the illustrative

embodiments set forth.
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hydr oxypropyl beta-cyclodextrin and introduced into

groups of mce by oral gavage at doses from.01l, 1.0
waee7am4my/ kg body weight. At intervals, e.g.,PQHUS2007/062513

hours, 48 hours, or 96 hours the mice are |lightly

anesthetized and ca. O 1nL of blood is drawn fromthe
wothifal sinus. The nunmber of |ynphocytes (in thousands

~per mcroliter of blood, normal is 4-1 1) is

determ ned using a Hemavet bl ood anal yzer Exanple 9.

art, Rate Ass e _ar with test conpounds
(|nt#§9§ﬁ3ﬂ§m‘§¥ﬂﬂWﬁ§ J o “Qﬁﬁﬁgle (2% hydr oxypr opy!
bet a- cycl odextrin) and the heart rate neasured at 1
hour post dosing. Heart rate is captured in
unrestrai ngd, conscious ani mal sgusi ng the ECCGenie(tm
system [0 The invention s not be construed
to be limied oIer L0 the ass

descri bed &betegsutR sh%qd be inel ude
ot her netkbds and]ass ds weRP. 0ds t hat
are used but not X above are Ly, and
within the conpetence of one’ of ordi nary Skill in the

art of chenistry, biochem stry, nolecular biology, and

ST AohEe 'n&%@%‘ﬁ&é@%dﬁﬁ@%pﬁéhﬂg B8 0T by & s
Lo peif . dis fneredliendasaidbercahars: o 083aRkyTben),

abbrevi'ations used above "have their conventiona
meaniphgsphrteHr QPO ) cphiosploaiate (eGldR @A), Oanlj?hbrsubﬁgut@él
arts hn Phetcase of any inconsistencies, the present
di scPOLHen aF’ncludlng any definitions therein will

prevai R'i{ BRit&Qh, the, @I%Lﬁ&w €,0f ) BaAGAKANG:r @YET ¥)alkoxy;

patent, ,patent appllcatlon ublication cited in
t he schW?&E@Ppéﬂwagéﬂ§%ﬁ¢gééwy 9k porat ed herein by
reference in their entirety into this discIQ§@re

IIIustratlveﬂénbodlneﬁfs of thimgdi scidgur
di scussed_and-.r é@@mce hag b en>ﬁgﬁg to Ssvb e
hi

vari ati ons\W.t i,n the scope oR ‘L di scl osyr,eRr'These
and ot.her Vai+&ions and nodifgeations in tH

di scl osure will be apparent to those skilled in the
art without deddkting fromthe scope of kvhe

di scl osure, aad it should be undehﬁtooq that Jhis

speC|f|ca&$©n§ng the clainms sh oW
Ilmtedtv}h Ius?atnmfamﬂl\ mS ;?/fq4h
daim 1. PAg fornul%\J1£W f or nid a1JRm

V1

wherein Rg, Rg, RIO, R“, Rlz, RB, RM, Rls, R16, R'7 and R'® are
independently O, S, C, CR"’, CR*R?!, C=0, N or NR*; R", R®* and R*' are
independently hydrogen, halo, (C;-Cjp)alkyl, (C;-C,p)alkyl substituted with
halo, hydroxy, (C;-Co)alkoxy, or cyano; R* is hydrogen or (C;-Co)alkyl; and
at least one ring of the formula III, IV, V, or VI groups includes a heteroatom
(0, S or N); Z? is (C-Cg)alkyl, (C5-Cs)cycloalkyl, (Co-Ce)alkenyl, (C,-
Ce)alkynyl, (Ce-Cjg)aryl, (C7-Cig)alkaryl, or (C7-Cyg)arylalkyl; wherein the
alkyl groups of Z” are optionally substituted with 1, 2, 3, or 4 substituent

groups, where the substituent groups independently are halo, (C;-Cjg)alkoxy or
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I I'l wherein Rdand R7 are independently CH, or CH2; RS

is C CH or NN REis CH CH2, O Sor NR3; R3is
whyarogam or (G -C 10)al kyl; X is hydroxyl (-QMT/US2007/062513

phosphate (-OPO 3H2), phosphonate (-CH2PG3H2) , or

I'1?] -substjtuted phosphonate; Rl is hydrogen, halo,

( C1- Gyard), &l-k yldicateslonEbotvad opday doubﬂe lﬁ(ﬁidsQ{ %Jl)satl H@@ay O-, or

R is a group havi,ng fornula LT, or Vi,
V\A'?&-g?rWR@dWQ arR{ g - Ryhere HRf@ 2@33 OIR‘MS (CFa@(CHz)ls,

&@}J %@' lﬁﬁs {@g &dagggmgzg' me«, F@d fﬁs 0CRYD o1 3.

[ ndepelv\dxeretuh thehwjidd ggemps ohRI' can lﬁeC‘dptﬁﬁ@l);adehtuted w1th 1 2,3, 0r4
(G -G o)al kyl substltu ed with halo, drOé
O) SI RERy! Ut SoyBhavherRBes bWbé@HP%WdFEﬁn @51%‘/) %{F relwl (-
and &t Eﬁ’(%ﬁ‘? oPABnb! £9 AL al'kg)le afk@ﬁﬂ“!ﬂﬁ ik cyclo\c/dkyy arﬁr Vi
groups I ncl udes a heteroatom (O ¥
C6) alhktekqcy (i3 ocagtegoatyb grdqpls of R&ﬁre@@)lahﬂbrqdbstlt@(éﬂ-wnh 1 2,3,
Co) al k ( / kar
6 nr 91 AeuisdRp aup el e kyiifientpuss dspesbndy e Sxo
opt i enel, Inyu RMBMRY, L{Cg@lwam(!;n 1€,-2,)alkosf, oA Ce RS drtviiRRin one
groups, where “the ’subst i t uent , groups i'ndepenc entky are
hal oor (e ¢ tbs‘/ adrloox ptoprsay aloR” alkyli grelipsacae e dndeperdentdy e
gﬁgl %ﬁaceg nbf))e\r}]\%ade oY)rgﬁlzgsena%ﬁ)ﬁiof ]5 thgollkgfgrwps <yimR are
- ( C=Opti&HARY sBbstitib@ fwethn, b2 hydidxy §rddips;landR® i hdrodén, or (C;-
is 0, 1, 2, 3 or 4; and is 0, 1, 2, or 3 wherein the
al ky[Cigplktiber aphmmasaicaly agrepohis sl os a¥et theigebd wi t h
1, 2, 3, or 4 substituent groups, where the
2substlhe aempogr(buméammbwb@nmem is )hyérrOgela riporing @iﬂor @e bromine,
o) al k and k n
ool ST Pine Y E MR @RE (G e ¢y Cubiti D 17 aalkyl
of Rgu@hﬁltélptvﬁtﬁnﬂkd)&&, suotdriabied with 1, 2, 3, or
substituent groups, where the substituent groups

3i ndeg@pdemn Ebt\&]cﬂfﬁlzﬁm WhEkin RN 'h?dtﬁ) MRdl)lﬂuoromethyl or -CH,CF;.
(C1-Clo) al (C1- G o) al koxy, CE aryl, or wher ei n

40N€ e F&ggoﬁfd 5%%1&1% DG ALPNE bbﬁ‘zytl I}ﬁle}%’l@ h§y lor HebHP Benzyl.

can be pendent
S. The compound of any of claims 1-4 wherein R” is
{ T(CHQ»
R;;R9
6. The compound of claim 5 wherein R” is:

O— N— N—
YS\"' N YB\"' / N Yg\, / 0]
O TOL O

where Y3 is (CH3)3C-, CH3CH2(CH3)2C—, CH3CH2CH2-,
CH3(CH,),CH,-, CH3(CH;)4sCH,-, (CH3),CHCH,-, (CH3);CCH,-,
CH;CH,0-, (CH3)>CHO-, or CF;CH,CH,- or a group having the

formula:.
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repl aced wi th non-peroxi de oxygen, sulfur or NRC the

al kyl groups of R3 are optionally substituted with 1,
W@er002/0984a84 oxy groups; and Rd is hydrogen, or (EIF/US2007/062513

C o)al kyl, or a pharmaceutically acceptable salt or

ester thereof 2 The conmpound of claiim-l wherei IS
hydr ogen@{l uor i I or 'om'

trifluor t hyl , et hoxy, L(C/- C6) al

( Cl1- C6) hal oal kyl, or (G-C6)al kyl substituted wth,

al koxy, cyano or aryl. ’3. The corpound of claim 2
wherein RL is hydrogen, trifluor¢gethyl, or -CH2CF 4.
The conpound of clai ;w2 Wherein RIS kenzyl ,
phenyl et hyl, or mschy 5 'fhdlh'nd of any of
claims 1-4 wherein R2 Ts” 6. Ther conpovnd of.claim5
wherein R2 is: where Y3 is (CH 3)3C, CH3CH2(CH 3)2C,
CH3CH2CH2-, CH3(CH 2)2CH2-, CH3(CH 2)4CH2-, (CH

3)2 -, (CH 3)3CCH 2-, CH3CH2O-, (CH 3)2CHO-, or
7@3%%%@8%%0%31%%6 WaseHgRt e formul a:. 7. The

conpound of claim6 wherein R2 is: The conpound of
claim7 wherein Ris The conpound of claim5 wherein R
is: 10 The compound of ¢l ai/mQ whéteNn R is 11 The
conpound of any of cl a1 whekei 1 R has fornul a

I V12. The conpound of cl aim wheNeinm R is 13 The
compound of any of clains 1-12 wherein each of X1, Y1
and Z1 is C or CH2 14. The conpound of any of clains
1-13 wherein R3 is hydrogen, jrethyl, hydroxynethyl,

et hyiThe GouPauRAet IW%WBEWH,R%‘@EI i sopropyl. 15. The
compound of claim 14 er et @ i s hydrogen, nethyl,

oe]

hydr oxynet hyl, ethyl, or|hyd yet hyl 16. The conpound
of any of clains 1-15 havi ng>tt g¥ mul a 17 The
conpound of claim 16 having the rﬁn%a 18 A net hod
for prevention or treatnent of a pathol.ogical

condition or synptom

9. The compound of claim 5 wherein R? is:
F3C s
FC o / P
[ o
O—
, or
10.  The compound of claim 9 wherein R is
F3C- S
\
/ 5
11.  The compound of any of claims 1-4 wherein R* has formula IV
R7
RY Whem_ /7
<o\
Lo "7 Ro
Ra“/ Rr® Rs/R
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in a manmal, wherein the activity of sphingosine

1- phosphate receptors is inplicated and agoni sm of
wWeewh/ogsard vity is desired, conprising adm ni stRCT/OR0DT062513

said mammual an effective amobunt of a conmpound of any

1 f Cl'lg)iteggpébl}gd ?flcgaim-rr]?wggrteﬂlofgz i(s)f claim 18, wherein

gica

he p conditironT's an autoi nmunedi sease.

arthritis,
scl erosi s. i f’%l i f hre

aut oi mmune di sease i s nuN e sclerosis 22.nFe
met hod of claim2 1 wheiein the pathol ogi cal condition
is altering | ymphocyte traffq cking. 23. The nethod of
claim 22 wherein the t s alytering of

| ynphocyte traffickin - o of cl ai m 23
wherei n | ynphocyte tra [ proXi dgs prol onged

al l ograft survival. 25. The nethod ¥%f aim 24 wherein
the allograft is for transplantation. 26 A nethod for
1Br evamt icompoiind sfeal HElaias 14 2patdidah egilcal X ¢ yidhnd izbms Obr
synptomin a manmal, wherein the activity SI P |yase

i mpl &t ed and inhibition of the SIP lyase is desired,
conprising admnistering to said ma | an effective
l4nourie gpmpowrshgfoun@f efairany- 1§ fwhelren e isthydrogen, methyl,

hydroxymethyl, ethyl, hydroxyethyl, propyl, or isopropyl.

15.  The compound of claim 14 wherein R’ is hydrogen, methyl, hydroxymethyl,
ethyl, or hydroxyethyl.

16.  The compound of any of claims 1-15 having the formula:

R2
NH,
X .
17.  The compound of claim 16 having the formula
/ = NHz
-
O-N HO ,or
CF3
S
©/@\/ ° NH,
HO )
18. A method for prevention or treatment of a pathological condition or symptom

in a mammal, wherein the activity of sphingosine 1-phosphate receptors is
implicated and agonism of such activity is desired, comprising administering to

said mammal an effective amount of a compound of any of claims 1-17.

19.  The method of claim 18, wherein the pathological condition is an autoimmune
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20.

21.

22.

23.

24.

25.

26.

disease.

The method of claim 19 wherein the autoimmune disease is uveitis, type I
diabetes, rheumatoid arthritis, inflammatory bowel diseases, or multiple

sclerosis.
The method of claim 20 wherein the autoimmune disease is multiple sclerosis.

The method of claim 21 wherein the pathological condition is altering
lymphocyte trafficking.

The method of claim 22 wherein the treatment is altering of lymphocyte
trafficking.

The method of claim 23 wherein lymphocyte trafficking provides prolonged
allograft survival.

The method of claim 24 wherein the allograft is for transplantation.

A method for prevention or treatment of a pathological condition or symptom
in a mammal, wherein the activity S1P lyase implicated and inhibition of the
S1P lyase is desired, comprising administering to said mammal an effective

amount of a compound of any of claims 1-17.
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