Li quid Fornul ati ons The present invention relates to
phar maceuti cal conpositions conprising a sphingosine-1
w@b@spbmbe recept or nodul ator or agoni st or a PCT/US2006/030836
pharmaceutically acceptable salt thereof.
Sphi ngosi ne-1 phosphate (hereinafter "S1P") is a
natural serumlipid. Presently there are eight known
S1P receptors, nanely S1P1 to S1IP8. S 1 P receptor
. .nodul ators or agonists are typically sphingosine
Liguid Farmdadens such as 2- substituted 2-ami no-
propane-1, 3-diol or 2- am no-propanol derivatives, e.
g. a conpound conprising a group of forrmula X wherein
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acyloxy or a residue of fornmula (a); and each of R22

and R32 independently, is H, Cl-4alkyl or acyl. G oup

of formula X is functional group attached as a

term gal, gyoup to a nokgty which may be~hydrophilic or

Iipoplg?Z|R|2%§:N and conpri seﬁérﬁ@ or nore al ie(p atic,

alicyclic, aromatic and/or heterocyclic residues, to

the extent that the resulting nol ecul e wherein at
whergipasis Hifh.salkylZCsatkeRllzCh.lkynylc pingnyi, pbeny splestitutae byOH, Cq.calkyl

suosl B o SR S A ARl i, .
scycloalkidl piepylsandrphagy substiutad &y cdipar iHibsRuamineteis Rgris OHa @cyloxy or a

: ' one or nore sphingosine-1 phosphate
res:d?%?ﬂ%fr%?lsaié)e. g. S 1P1 to S1P8. Agonist binding to a S
1Preceptor may e.g. ggsult in dissociation of
intracel lul ar heterotr¥neric Gproteins into Ga-GIP
and Gbg-GIP. or increased phdsphoryl ation of the
agoni st-occ1upi elgl reoep) or and

wherein Z, is a direct bond or O, preferably O;

each of Rs, and Rg;, independently, is H, or C,.salkyl optionally substituted by1,20r3
halogen atoms;

Ri. is OH, acyloxy or a residue of formula (a); and each of Ry, and Rj, independently, is H,
Ci.qalkyl or acyl.

Group of formula X is a functional group attached as a terminal group to a moiety which may
be hydrophilic or lipophilic and comprise one or more aliphatic, alicyclic, aromatic and/or
heterocyclic residues, to the extent that the resulting molecule wherein at least one of Z and
R is or comprises a residue of formula (a), signals as an agonist at one of more

sphingosine-1-phosphate receptor.

S1P receptor modulators or agonists are compounds which signal as agonists at one or
more sphingosine-1 phosphate receptors, e.g. S1P1 to S1P8. Agonist binding to a S1P



activation of downstream signaling pat hways/ ki nases.
The binding affinity of S1P receptor agonists or
wore@ahztees s t o i ndi vi dual human S1P receptors PEHUR®06/030836

determned in follow ng assay: S1P receptor agoni st or

nodul at or activities of conpounds are tested on the

human S1P receptors S1Pi, SI P2, SIP 3, SIP and SIP 5.

Functional receptor activation is assessed by

quanti fyi ng conpound i nduced GIP [g-35S] bindin
recepteniagrea. prsottén dispodiationead irtraceliuarhetdreicimatic G+4or ins into Go-GTP
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rece nol ogy

activétioni oftdoWnaﬂream spgmeli«ignaﬂywmﬁel@aS&sS,ay) Briefly, DMSO
di ssol ved conpounds are serially diluted and added to
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r&ﬁﬁ%%eg:q ey ?\[ﬂ??l,o{)o mﬁgﬁé%b@\qgﬁfﬁlz’ %’I%ogé%)greg A gpd 0.2 nM
GTPh[f}F%]fJ(@Q@i @E/ﬁﬁﬂdﬁ)g Artérifeasation RCIE Well plicpaetldss aERg' for 120 min,

onpounds ich elicit a |lynphopenia resultin
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evo eneral'i zed i nmunosuppr essi on.  Nai v
(Packetd) s ESgs® %eqaleslta@de@mgcamnct%ﬁdj caps fitfing softyargn in tlblscaﬁs% the S1P
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nphocy I on assay
S1P bmdlng properties also have accelera’ung lymphocyte homing properties, e.g.

compounds which elicit a lymphopenia resulting from a re-distribution, preferably reversible,

of lymphocytes from circulation to secondary lymphatic tissue, without evoking a generalized
immunosuppression. Naive cells are sequestered; CD4 and CD8 T-cells and B-cells from the
blood are stimulated to migrate into lymph nodes (LN) and Peyer’s patches (PP).

The lymphocyte homing property may be measured in following Blood Lymphocyte Depletion
assay:

A S1P receptor agonist or modulator or the vehicle is administered orally by gavage to rats.
Tail blood for hematological monitoring is obtained on day —1 to give the baseline individual
values, and at 2, 6, 24, 48 and 72 hours after application. In this assay, the S1P receptor
agonist or modulator depletes peripheral blood lymphocytes, e.g. by 50%, when

administered at a dose of e.g. < 20 mg/kg.

Examples of appropriate S1P receptor modulators or agonists are, for example:



A S 1P receptor agoni st or nodul ator or the vehicle is
adm ni stered orally by gavage to rats. Tail blood for
whewanleegi cal nmonitoring is obtained on day -PAT/U82006/030836
gi ve the baseline individual values, and at 2, 6, 24,
48 and 72 hours after application. In this assay, the
S1P receptor agoni st or nodul ator depl etes peri pheral
bl ood Iynphocytes e. g by 50% when adninistered at a
dose of e. nples of a proprlate S1P

- Conpelglsis s qmnﬂeaﬂrbﬁs %?&éﬁnegtacameoun of el e: -
Conpounds as disclosed in EP627406A1 , e.g. a conpound
of formula V\,herei n Rl [ Haogtrai ght - branched
(C12. 22)chain - in the thal n a bond or
a hetero atom sel ec“té’é fromza doubl e bond, a tri pIe
bond, O, S, NR6, wherei RiR6 is H, Cl-4alkyl, aryl-

1- 4al kyl, acyl or (Cl1-4alkoxy)carbonyl, and car bonyl

wheremdvmé a- str\aiyh@fbrrwehdhawcegz)@nmbst i tuent Cl-4al koxy,
C2- 4al keny I 4al kynyl ox aryl C

- whigla 169 NEWE FRiPR i o1en o AR R S S iR BSioupipond, a triple
borfR oK X WG AlrBn| R, 6 Qlcal@dmsww%l aqamna&wm @ ..aREOWHExonyl, and

(C1- 4a| kyl)carbamoyl, nitro al ogen, am no,
carl {9 no, hydroxy or carboxy; or - a phenylal kyl

wher el phigh kidy Habe as %\tsfu@biﬁbént ar aIRé@n ch %‘kél"%)@ QB Lakpayoxy,

chain heny| al k rein Straight-

or br%i'M@he%lkl(‘GE‘)y %:(355 &f%‘&f‘?rﬁ'ﬁaté Wﬂg{flép,nacg igmjno, @.”

pheny aﬂdok(wca#b%n?u&ﬁ  hikbty§Garonylamir, éayléb@t {C.QBlkyl)carbamoyl, nitro,
branched (C6-20)carbon ¢ bn opti on substituted by

hal og@d{ogen, 3ming, Qb’@fﬁf‘y‘mﬁp Y‘H’Hé%%roca(’ 29 al koxy chai n
R,isoptional ly substitued by hal ogen, - a straight- or
branched (C6-20)al keny] oxy,
- 2 PRanying WF‘W@ alkulds R s89Igh 98 F?Sﬁ“cgfd ?/(‘1648@%?9 @TL%

- a phéhyfatkyl WhBRIDXKyIGs & sttaigkPXy bRincRE® &bdn &nkili wh id
B B e P oy <l Aneren i

phw{a&%ﬁrsypatrtuw BYubstituted by C6-20al kyl,

- a straight- or branched (Cs.20)carbon chain optionally substituted by halogen,

- a straight- or branched (Ce.20)alkoxy chain optionally substitued by halogen,

- a straight- or branched (Cs.20)alkenyloxy,

- phenyl-C,..4alkoxy, halophenyl-C4.4alkoxy, phenyl-Ci.14alkoxy-Ci.14alkyl, phenoxy-C.4alkoxy
or phenoxy-Cq_alkyl,

- cycloalkylalkyl substituted by Cs 20alkyl,

- heteroarylalkyl substituted by Cg.z0alkyl,

- heterocyclic Cg.p0alkyl or

- heterocyclic alkyl substituted by Co.salkyl,

and wherein

the alkyl moiety may have

- in the carbon chain, a bond or a heteroatom selected from a double bond, a triple bond, O,
S, sulfinyl, sulfonyl, or NRg, wherein Rg is as defined above, and

- as a substituent Cq4alkoxy, Caualkenyloxy, Caaalkynyloxy, arylCy.salkyloxy, acyl, Ci.salkyl-
amino, C,.4alkylthio, acylamino, (Cs4alkoxy)carbonyl, (C,.4alkoxy)carbonylamino, acyloxy,
(C1.salkyl)carbamoyl, nitro, halogen, amino, hydroxy or carboxy, and

each of R,, Rs, R4 and Rs, independently, is H, Cq.4 alkyl or acyl



- heterocyclic C6.2o0al kyl or - heterocyclic alkyl
substituted by C2.20al kyl, and wherein the al kyl
worighyiesmy have - in the carbon chain, a bondP@r/uUs2006/030836
het er oat om sel ected from a doubl e bond, a triple bond,
O S, sulfinyl, sulfonyl, or NR6, wherein R6 is as
defi ned above, and - as a substituent G -4al koxy,
C2- 4al kenyl oxy, C2-4al kynyl oxy, aryl Cral kyl oxy, acyl,
Cl- 4al kyl am no, C1-4al kyl thio, acylam no,
ora ?‘@[Mﬁ?%@ﬁ% 2eeeniehia Salt(‘l'ilhydﬂﬂéq fss8pf.car bonyl ani no,
- Corﬁﬁéfur@é&ée oﬁﬁloséallrkﬂ?)%%mye 9, Bl dohfpouR@bPGRAuIadM No,
hydroxy or carboxy, and each of R2, R3, R4 and R5,
i ndependently, is H Cl-4 alkyl or acylor a
phar maceuthceRl,y acceptable sglt or hydrate thereof; -
Corrpoundslas di scI oseehi N EP ll002792A1, e.
; w e i-s—1(dH,) I—a 2
R 2, R 3, %ﬁ d R 5) dependently, is H, bal kyl or
acyl r & maceutically acceptable salt or hydrate
thereof - Conpounds as disclosed in EP0778263 A 1,
e.g. a corrpound of formula Il wherein Wis H
wher@% rﬁ?é ki 9 a8 WX'R QrR %oﬁ@%hﬂd%endémﬁ/ugﬂji id %Elﬁﬂ or acyl,
by OH substituted phe yn; or CI- 6al k
ora BW%‘@PWHC@'&V apFeptable @'tﬁkﬁ'ﬁ@rai%@ﬁf%’f,sel ected fromt he

- c:orabmscaewc&tsba% eﬁohﬁémm e%ie%%)ffdogﬁéi K¥formBBENY!
and phenyl substituted by unsubsti t ut ed

- or substituted stra)@hi®'ehain alkyl having a nunber p
of carbon atons q& rksd or, substituted
strai ght chain al Yy 2haviNag mun’der (p-1) of carbon

atons, e.qg. substitkj 1 to 3 substitutents

sel ected fromthe grou mconsf‘l sting of G -6al kyl, OH,
Cl- 6al koxy, acyl oxy am no, Cl-6al kyl am no, acyl am no,
oxo, hal oC -6al kyl, hal ogen, unsubstituted phenyl and

wherginaiy$ Hs Gethv, lﬁzealkwl or Casatkyayihunsubgtitbtes af iy éubstltuted
pheng @{”}d(@‘ﬁ Hr 6’rUd§’1 elca‘RVISéu%EiltU%dey b fﬁé\!t}é}ﬂuengéelected from the group

acyl , am no, Cl-6a | am no,
conse&w ahhaﬁ@genhgb wmloe%fvlkpheryhandwam%yéwbsvtq@l by Ohal kyl ,
X is KPr uR R AUk suBSitlited R %IgPK ¥hair Bk Phavidlga number p of carbon atoms
or unsubstituted or substituted straight chain alkoxy having a number (p-1) of carbon atoms,
e.g. substituted by 1 to 3 substitutents selected from the group consisting of Cysalkyl, OH,
Ci.salkoxy, acyloxy, amino, Ci.salkylamino, acylamino, oxo, haloC4.salkyl, halogen,
unsubstituted phenyl and phenyl substituted by 1 to 3 substituents selected from the group
consisting of Cqsalkyl, OH, Cysalkoxy, acyl, acyloxy, amino, C,.salkylamino, acylamino,
haloC,salkyl and halogen; Y is H, C4alkyl, OH, Cq.salkoxy, acyl, acyloxy, amino, C,.
salkylamino, acylamino, haloC;.salkyl or halogen, Z; is a single bond or a straight chain
alkylene having a number or carbon atoms of g,
each of p and q, independently, is an integer of 1 to 20, with the proviso of 6<p+q<23, m’ is
1,20r3,nis 2 or 3,
each of R”4, R";, R”; and R”4, independently, is H, Ci_4alkyl or acyl,
or a pharmaceutically acceptable salt or hydrate thereof,
- Compounds as disclosed in WO02/18395, e.g. a compound of formula IVa or IVb



al kyl am no, acyl am no, hal oCl-6al kyl or hal ogen, Z2 is
a single bond or a straight chain al kyl ene having a
waoooee1666 car bon atons of g, each of p and g PCT/US2006/030836
i ndependently, is an integer of 1 to 20, wth the
proviso of 6<p+g<23, m is 1, 2 or 3, nis 2 or 3,
each of RR'2, R'3 and R'4, independently, is H,
C -4al kyl or acyl, or a pharmaceutically acceptable
salt or hydrate thereof, - Conpounds as di scl osed in
W002/ 28895, e.g. a conpound of forrrul FRa or
IVbV\herzeF"’h Xa|'s O S, NRL or a % CH 2w, IV\,hl ch
g(rRoayzn-g_gH uRsulpsiid ut ed or subst i B & "i2>f—‘4 =0
halogen; nha is| 1 or 2, Rls is Hor (Q1- 4)a|ky| whi ch
al kyl gl;s unsulrgiituted or substitutedQb hal ogeﬁ b Ria
is H |04 (CGi -4)alkyl or (G .4)al kyl wherein alkyl
is ungHpstituted or s@bstituted by 1 &3 hal ogen; Rilb
or (G .4)alkyl, wherein al kyl\is
ytuted or substltut ed by hal g
i ndepenglently selected fromH or . (CL

each R2a i s
2l Kyl , which

al kyl s unsubstituted or substitued By hal ogen; R3a
is H, hal ogen or Q( C1-4)al kyl vvheryeJRn al kyl is
unsubstﬁ?ut%d ofVaubstituted by hal ogef; “and R3BVPs H,

OH, hal ogen, (Cl-4)al kyl wherein alkyl is

unsubstituted or substituted by hydroxy, or
whereine-i9 Pa Sk PR 1aiear @PRP al Wydnet, Svhinhisirpge istunsibstiseted or substituted by |

1to @HQ(% &t Lht @ﬁ%@% A% 3r 86{1 4ga?ky1 Gl @n alkyl |sctgr@ubst4|rt)utedkorlsubstltuted
by hai@ge(rc&allafb HG 4)allsvl 04 Qiﬁa;)ﬁhkwe'meir@alaﬂsvl @@@éms&wt@d or

r ;
subsfi@ etéi/ 65%%{\95%4 tpﬁ% ﬁgi nQplg SEREQH %ﬁﬁgﬁ 'aﬁ%l@%guﬂsrﬁtuted or

subsitytes whalpqsenaﬁ@maxa is inﬁg@@maﬁmwl?cted fom kyer ¢eva)alkyl, which alky!
is unSUBRRREY Ot &pLHitN8d Y QQIBgerﬁeRg,gs iy SOhyﬁ]é'IQQéW? r &c, 4)alk|_y2l wherein alky!

ydrox -protectin roup or resid

is uns\ebsmﬁe;hprkgnbstltnwd gem e@céRsm H Ofb he*ogan,l (&1 4)alkyl wherein
alkyl?s[ Muﬁ&ﬁute}ﬁ'oﬂbl@éﬁﬁ;{e@bmﬁ?&% O’%CQ% J \Anf'éYéIH Ql is unsubstituted
¥

ereln
or supgstitefed byNpaloggny/Y = I8 -Cilzy I—CéQl)bsﬂ'K@Hé:d N@é")t (9 Phﬁe@\d Raais

04142&?3%5?& 1?)%ﬂ<§n)ﬁe' ected fromgroup a as defined

ora pharmaceutlcally acceptable salt or hydrate thereof;,
- Compounds as disclosed in WO02/06268Al, e.g. a compound of formula V

NR, R,4 Req
j_‘(cm) @ v

R,,0

wherein each of Ry and Ryg, independently, is H or an amino-protecting group;
Raq is hydrogen, a hydroxy-protecting group or a residue of formula

———P<

” OR

Rag is Cysalkyl;
Nq is an integer of 1 to 6,



Yd is single bond, Cl-10al kyl ene, Cl1-10al kyl ene whi ch
is substituted by up to three substitutents sel ected
wo e@mogreeaps a and b, Cl-1oal kyl ene havi ng O oPCBBUB2006/030836
the m ddle or end of the carbon chain, or
Cl-10al kyl ene having Oor S in the mddle or end of
the carbon chain which is substituted by up to three
substituents sel ected fron1groups a and b; R5d is
hydr ogen, C3. bcycl oal kyl, aryl, heterocyclic group,

Xqis y&swycwaﬂewetwwnﬁt %ewpwwaa afgrmawla ed-ClbstiherrinDsis
carb&rﬁrll e—%lﬁ@)l-fl)r- of) YoPNPSrf o‘?%ﬂll Qubs"{‘ifdéd syAstd fh%ee%t}%ﬁ%x%ésr selected

hr ee substltuents sel ect ed ronlgroups a and
froml@é@t@ra)e%?ﬁr@dg*}%@paf&qﬁbsutut ed by up to three

Yqis §h‘1€f€t b&ddle@%i?aﬁ(ﬂbﬁ&t(%q i r%ﬂ’é’ﬂe%r%ip% Saib8didtel: by%CtB tf?rfee substitutents

i ndepende or a substit
selecéQq ‘@@mé}goqnsoa@@d B, 1aalk)@q1qhq3¢ngpgg@r Sdal th@g@lddle or end of the carbon

chaiH '8 @P%Qﬂi?l@hé Ynawh& d'brcé quilm iy lor ORY bﬂﬁ@lclabbon chain which is

<group a > 1s en, [ ower
subshmm by lrmﬂodg@ecﬁubmt@entasﬁlypted |fr@Wegroap$<a>ayd b over

Rsg |ﬁ3ﬂ1§%¥$déﬂ Fé/@fo%%gb/b yl, 'h%Yt‘?Bcﬂ é;g?&’nﬁaé ?M%? Eﬁ%%&%&‘ted by up to
threegsubgltyeqtmwwm fmﬁn g@@yﬁ grﬁr\qlcb agy) awestigitech by pgto mﬁ@e substituents
selectSH RO JPoups %alﬁgb Gk é?@é}f;ff{:/ grSoSlE%'uchrtthgtbg ruBGcé( ?ﬂré@ substituents

group, -each bei ng opti onal strtute
Seb@@d@@“sﬂﬂ%&&ﬁ@hbs sel ected from group a; W|th the

eachRf ‘P{\éq §r91bﬁ7|?j?‘ﬁ1d e id 5 o?%‘%rupgtﬂpentﬁgle'c{%dafrcﬁﬁ bhep 2

s n ond I near Cil-1 ene

eachyi &?fsnmd)Raagindapmﬂeathc s Ce. 4@&\” pptiensile pulstitigdi by halogen;
<o 85580 AR AR IR ol IR i

carbayyyl, dovRr @3 pcaRaenyRIwdIRa, IRTer alipbatioecyhmining regne-lawer alkylamino,

_ 1 phar macol ogi cal | y
di-Cr, élﬁ%@a | gb@a'ﬂﬁo é%%@%?g:rtr h%r&?at e thereof; -Conpounds

<grow@ban is Sk eavelpalkyl, Al oBhstemgucliggouADeads Q@B@thl@na@y substituted by

rein Xt is O S, SO or
HP t°§%§%%$’gg1%”ﬁ&?%8reeﬁﬂéh?rr°ﬁ% fhyl oH Cl-7alkyl, d
with th@a:rqmsglthat whem Benn@h’edrpge(ry Ydm]@ﬁﬁls@r a single bond or linear Ci-10

alkylﬁ%’teg lﬁfﬁ;?)?% nq'{éohiglc%% 20 ox&/éﬁbié{%}&f%@%fér hydr R aRLEY -

-Compounds as disclosed in JP-14316985 (JP2002316985), e.g. a compound of formula VI
NR,.R,. Ree XY Re
Ry (c Hz)ne‘gjjg Vi
R, O

wherein Rie,Raoe,Rae, Rae, Rse, Rse, R7e: Ne, Xe and Y, are as disclosed in JP-14316985;
or a pharmacologically acceptable salt, ester or hydrate thereof;
-Compounds as disclosed in WO 03/29184 and WO 03/29205, e.g. compounds of formula

IX
\©/ @\ CH LOR,, Vil
(CH,)

liORH

wherein X;is O, S, SO or SO,



OH, CH2-CH2-OH, Cil-4al kylthio, G -4alkylsulfinyl,

Cl- 4al kyl sul fonyl, benzylthio, acetyl, nitro or cyano,
we@eooplogreyé , or pheny) - Cl- 4al koxy each phenyl gPOI/PS2006/030836

t hereof being optionally substituted by hal ogen, CF3,

Cl- 4al kyl or Cl-4al koxy; R2f is H, hal ogen,

trihal omet hyl, G -4al koxy, Cral kyl, phenethyl or

benzyl oxy; R3f H, hal ogen, CF3, OH, Cl1.7al kyl,

al koxy, benzyl oxy or Cl-4al koxynet hyl each of R4f
R iSRG Bl RoH: by A - GAka, HaErOIeony GRATP.
cycloﬂe%/lfﬁeﬂlyldxy %yﬁ@?]n@t%&?f@mﬁbnw RApHESS Imé!Px@x;R?fhenoxymeéhyl CH,-

endent | Cral kK opti onal |

OH, G{lfrdld g mq&ykhlpscaqﬁlkylﬁylg f@Msglfqer@en@ﬁthg acetyl, nitro or
cyanB h&*ﬁ!ﬁﬁﬂ' Qlﬁlérﬁ/ﬂ‘%ﬁlﬂ%/ltor pﬁ@.hy: V&%ngéé‘éﬁ ?hsmm @%L%ocﬁereof being

oun i scl osed

Opt'OEB'Wp%{?ﬁEFUEﬂd yydraleden. G, IC1\API'EY'QFIQ1A@'“P>@ phenyl or

| 1 A
R”‘Sf'?mé‘e‘?‘ét‘% té'ﬂ%ﬁggn{y&%%@n A HV% Rﬁ]%%gtﬁ? P%%(Cl %%Fyk 1) OH

o byhalogan; €Fr i) Crwalyl, Cealitoxiprbarzyonner Gag) oxymethyl?
each'dﬂ@‘i&%adﬁmr{oﬁégéﬁdéﬂﬂ%(@H%S%Sl@é offaugr G _4al kyl

optionall stitu hal ogen; R3g is H or

Cl- 4al ky! optionally substltutgs{ by hal ogen or OH

each R4g i ndependently |S‘h5’|§g§ , or optionally

hal ogen substituted Cl-4al kyl or¥Cl-3al koxy; and each -

of R and M has one of the s¥gnificances as indicated

for B and C, respectively, in WO03/062252A1 ; or a
whergin£a6a 06 Ragind &1, {1dseerdardlip) ie Hsarl G .alldl optieraliysubstiivta &y
habéép,egr@of - Conmpounds as di sclosed in WO 03/062248A2,

.g. a compound of formula I Xwherein Ar is phenyl or
nflsmwrﬁgwfronw fs%2,3 or 4; A |s COOH

ora é{ar/nats&ta%aa@an%d(&ateB tefl&Elr - SOBH or PQ(R h) OH
wherein Roh I's selecte from Cl- 4a| kyl, hydroxyCGCi

-ConfbBhéy hs dRBBEY in WEP3/862252A1, e.g. a compound of formula VIII

[z e

N Ar—_
(CH,), | R;—M
s 9*§:(c Hy)ng
R

19 Vil
wherein

Ar is phenyl or naphthyl; each of mg and ng independently is O or 1; A is selected from
COOH, PO3H,, PO,H SO3H, PO(C.5alkyl)OH and 1H-tetrazol-5-yl; each of Rig and Ry,
independently is H, halogen, OH, COOH or C,_alkyl optionally substituted by halogen; R4 is
H or C,_4alkyl optionally substituted by halogen or OH; each R,4 independently is halogen, or
optionally halogen substituted C,.4alkyl or Cq.salkoxy; and each of Ry and M has one of the
significances as indicated for B and C, respectively, in WO03/062252A1;

or a pharmacologically acceptable salt, solvate or hydrate thereof;

-Compounds as disclosed in WO 03/062248A2, e.g. a compound of formula IX



3al koxy and - CH(OH) - phenyl wherein said phenyl or
phenyl noiety is optionally substituted; each of Rlh
w@pw7B2te6¢ ndependently is H, hal ogen, OH, COOHCDDS2006/030836
optional ly hal ogeno substituted Cl-6al kyl or phenyl;
R3h is H or Cl-4alkyl optionally substituted by
hal ogen and/ OH, each R4h i ndependently is hal ogeno,
OH, COOH, Cl-4alkyl, S(OO0,i O 2Cil-3alkyl, G -
3al koxy, C3- 6cyc|oalkox aryl or aral koxy, wherein
t he al kyl portlon Iy be substituted by
1- 3 hal ogens; ac(r;/Lé ﬁﬁﬁ M has one of the
signi ficances n ategrfor B and C, rexpectively,
i n W003/ 062248A2 H phar macsT Myi cal |y accept abl e
salt, solvate or Rydrate thereof. - Conpounds as
di scl osed in WO 04/02681 7A, e.g. conpounds of
wherkDr AvU$ ﬁhéhyd\ben@ithyfRMissz dat ggeis, C(D@HhaHaamjmyB 1yl, POsH,, POoH,, -

i . 4al
SOalﬂC;'g[ égpﬁly %Wh{a{em/‘éishl ele]’tgé %;rrg% @wblhydr8%%§1%§|kyl phenyl, -CO-C,.
3alkd>’(pbh@naHl(®H;‘>pb6|’iyl ivibeth gdie plenyl or pramgl ﬂnyieq»(ly opﬁ&]aﬂy isgbstituted;

eactiyt Tk B IReRIP Ay HRASPOTI O Gb O el ieogeno
substit®d k@ ..alkd or-phahklORY, is @ ordal AikyItdptionally shisstityteddy haldgen and/

ot S5 rlBsHyis POESVA, P AL DI b, .
salko¥p) m?{%&(yl artyﬁdraflfalkkw wh@:m ﬁhéldﬂqokpmbm/:ngy olptionally be
subsﬁWéq;Ctpy ¥ ’qg)e;ps %@I q?g% %% émh%a %g glgeﬁ%%l?ceﬁas indicated

forM@%éspemdapenmowszzmAa or Cl- 4a| kyI Xj is O S

ora BW%@BQ'B%BC%‘?JFQ agl:eg%ﬁlt g%%ge Q&ﬁ dratg&ﬁ@rgpfe or hydr ate

- o upbes B BAS00 0P i os compelizys ogria X 1O

conmpounds of fornul a XIbXla XIb wherein Ak is
COORsKk, » ] S(IZO?BH&,P&PSKO?SK or

IH-tetrazoI- or Cl-6alkyt %W is a
bond, Ci -3a| Ken Ierye/; X
2 ( Z)nj R OR7j

5
wherein

Ry; is halogen, trihalomethyl, Cy_salkyl, Cy4alkoxy, Cyaalkylthio, Cysalkylsulifinyl, Cqsalkyl-
sulfonyl, aralkyl, optionally substituted phenoxy or aralkyloxy, Ry is H, halogen, trihalo-
methyl, Cq4alkyl, Cqalkoxy, aralkyl or aralkyloxy, R is H, halogen, CF3, Cy.4alkyl, C4.4alkoxy,
C,.4alkylthio or benzyloxy, Ry is H, Cy.4alkyl, phenyl, optionally substituted benzyl or benzoyl,
or lower aliphatic C ;.sacyl, Rg is H, monohalomethyl, Cy_salkyl, Cqsalkoxymethyl, C.4alkyl-
thiomethyl, hydroxyethyl, hydroxypropyl, phenyl, aralkyl, C,.4alkenyl or -alkynyl, each of Rg
and Ry, independently, is H or Cy.4alkyl, Xjis O, 8§, SO or SO, and n; is an integer of 1 to 4,

or a pharmacologically acceptable salt, solvate or hydrate thereof.

- Compounds as disclosed in WO 04/103306A, WO 05/000833, WO 05/103309 or WO
05/113330, e.g. compounds of formula Xla or Xlb



Yk is C6-ioaryl or C3-gheteroaryl, optionally

substituted by 1 to 3 radicals selected from hal ogene,
w@Rho7mexse6 CL- 6al kyl , Cl- 6al koxy; hal o-substi t UP€TIUS2006/030836

C _6al kyl and hal o-substituted Cl-6al koxy; Zk is a

het erocyclic group as indicated in WO 04/ 103306A, e.g.

azetidine; Rlk is C6-10aryl or C3-9heteroaryl,

optionally substituted by Cl-6al kyl, C6-10aryl,

C6- 1oaryIC1 4al kyl, C3-9heteroaryl, C3.9heteroarylC

1- 4afy|_*€3. 8cycl oal kyl, C3- 80yc|§$l<i;§/+c 1- 4al ky) |
A2 het € Oty Ryl or C3. 8het arocy, bkyl Col- 43 kyI
wherein any aryl, heteroaryl, cycloal kyl %r 2

heterocycl oal ky|_pf-Rlk may be substituted by 1 to 5

groups selected from hal ogen, Cl- 6al kyl, C -6al koxy

and hal o substituted-Ctal kyl or -Cl-6al koxy; R2k is H,

Cl-6afRyl, hal o substituted C “al kyf*, C2-6al kenyl or

C2. 6al kynyl: and each of R3k or R4k, independently, is
whergii' ogen, OH, Cl-6alkyl, Cl*alkOXy or halo

Ay isCOORL} OPEHORL)H BHDRs9, SC-ORsHRORIRs, andHttbieads-61, e, being
H erlv tives thereof or prodrugs thereof, or a
or col ogi cal | y acceptable salt, solvate or hydrate

vmdgaeb@@ﬂ;3mkgeﬁ@ﬂpoyﬁﬂ®n9@néornulae | to XIb may exi st

e s oot 9 CesRiip oavh orlsia s SREaiHiaL bR 1 Hasqigs ik Seleaid frog

haloyénd, OH, NGB, Saldligyl, \8,L:8lkbxyo halaRiues#aied < ;akphandshalo-substituted
drochl ori de, hydr obrom de and sulfate, salts with

Cie g&ni ¢ aci ds, such as acetate, fumarate, maleate,

Zy |skaerraérat:ﬁ;nc grdupadsendua@tbairewommsm eqnatetionid

S SAESb SR C e SED RPEOTIAREC, SIS v, o

Cs ottt a;%heﬁa’otagllcvmlkylam maoalﬁylccba s@%lbélkmhwuqm ne

Co oI} onsiaP B ARY Cy.obes nt 30f o cycloaky

or ha@rmywmleyl ef R meay 5y sabsaited Eoy AR5 Yrdupe Iseetesdtdns habgén, C,.

sl LR AT Sy e LA ek Such as

Ry i€ B Cal iyl thald $ubetivariet abkyl, Cl. Ee}ll@r@l ort@zrﬁbmama and
nzenesu

eaclkqjh%bare %gl Ifg g&%ﬁlf&g@yd be? & o%ngkﬁ %hﬁaa salkoxy or halo substituted
Ci.salkyl or Cgalkoxy;

and the N-oxide derivatives thereof or prodrugs thereof,
or a pharmacologically acceptable salt, solvate or hydrate thereof.

The compounds of formulae | to XIb may exist in free or salt form. Examples of
pharmaceutically acceptable salts of the compounds of the formulae | to VI include salts with
inorganic acids, such as hydrochloride, hydrobromide and sulfate, salts with organic acids,
such as acetate, fumarate, maleate, benzoate, citrate, malate, methanesulfonate and
benzenesulfonate salts, or, when appropriate, salts with metals such as sodium, potassium,
calcium and aluminium, salts with amines, such as triethylamine and salts with dibasic amino
acids, such as lysine. Examples of pharmaceutically acceptable salts of the compounds of
the formulae VIl and X include salts with inorganic acids, such as hydrochloride and
hydrobromide, salts with organic acids, such as acetate, trifluoroacetate, citrate, tartrate,
methanesulfonate and benzenesulfonate salts. The compounds and salts of the combination
of the present invention encompass hydrate and solvate forms.



of the present invention enconpass hydrate and sol vate

fornms. Acyl as indicated above nmay be a residue Ry-CO
wob@retweRy is C . 6al kyl, C3.6cycloal kyl, phenpdT/082006/030836

phenyl - C 1-4al kyl . Unl ess otherw se stated, alkyl,

al koxy, al kenyl or al kynyl may be straight or

branched. Aryl nmay be phenyl or naphthyl, preferably

phenyl . When in the conpounds of formula | the carbon

chain as R is substituted, it is pref |
Acyl asUbdieated Bbevenyian ke 6Jesidus Ri-£9- viereip | yﬁy‘g Eﬁ‘y‘ Ge-scycloalkyl,
phenﬁ% P}gér%f F1 M tbﬁlegé’%m@ﬂmﬁ‘@t‘af&d‘ §Ik¥lnél%iw Bikedy!dy akgnyl may be

bstltuted phenyl ene he carbon chain’is
stralgp’r@“ftéamesi unsubstltut ed. Wien the phenylene noiety is

substituted, it is preferably substltut ed by hal ogen,
Aryl iyt beophemt ord1aphiiwh pxsferahlydhsyl. o car boxy Preferred

compounds of fornula | are those
WherCin3heoampginds b farowia | e salonichangs s Rt gesferably

r afies edrb EMSE
subst\@\%]r?eﬁ‘ By hgélgéﬁ’)ﬂ'}ftrﬁ an‘?lﬁé br%yoxsﬁgg?rlb?’g{ g\é\mg f Mj e

interrgtad ky @thptiWﬂ“V y%ubﬁlé%t?ﬁ Pb?'@ﬂ?"@y th%%@%’hgm'stpﬁ%feﬁq I

#lié brefsreblp Bubstituted b
unsulﬂ@c}ﬁéé’ W\ﬁ‘twgtl% pﬁﬁyﬁﬁg rﬁ&&t’y%@l%is‘{’b&éédgyl EC): ke 6albk;1|3|ue y

haloggubmro,tamled, ﬁthphb rwﬁ@psypr B3rbax¥st r ai ght or branched,
preferably straight, C6-i4alkyl chain, .
Prefegiedicampayndseofifarmaiia hare thasawbsrepR s o %‘g@f‘ ‘b‘?‘&?“g‘l’{ bstituted

by mt?@rr%iqggﬁ e%lﬁ(r)ﬁbll\%r&@c& @fhdRg, dri, Rﬁ)ré §re|fbrablv thdve M’msf f R1 is

het erocyclic rouF tp %nts a :)v% il
phenniewauéatltht@tdéqy&waiku dasePrinad yrﬁg'bi itpigd ymogpagpg e alky
moieﬁ@% gr Y! ogﬂ&r%llyg.@g’tﬁlut% bﬁ?ﬁ%k)ﬁ%&% p%féfhbly, R1 lS phenyl -C1.¢alkyl

roups I ncl ude et eroar
cubstiniomtthe e b BY APV PEPBEGE B SGRB AN Ceialkyl chain. The

Co.14 &l iR Héginto?the%te{aaéﬂdéré”pr@f@fﬁﬂlﬁh@bbé hydr ogenat ed
eroaryl” groups, e.g. furyl, thienyl, pyrrolyl,

Prefe?ﬁtﬁg %/H ?f RYoagas W, . i mdazolyl, oxazol yl, i soxazol yl,

|soth|azolyl 1,2, 3- oxadlazolyl

In thd Ebé\%a?bfhul? 'b?‘{/r"ﬁét@Pdébchctd?bMIré@r@bé’lﬁts amy tanyhemipared dgterocyclic

I ny yrimdinyl Ppyrazi

group éavlamydqa §Wt@ﬁ§1pmsr§§}e§pﬁg| R Q%%W'%QA such heterocyclic
groug§/ {nﬁﬂhé @r\éWéteroBWl HRJuBs 1ndldﬁt&ﬁé&ﬁvbdélﬁ‘d/hetefb)tydm@oh’mowdis

I peridiny perazi nyl

~ corrdsponding o Qﬁrh@)r))/ or CRMRIER!Y hytnger&tecﬂbﬁég:@ml GFWF e.g. furyl, thienyl,

pyrrolyl, azepinyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 1,2,3-
oxadiazolyl, triazolyl, tetrazolyl, thiadiazolyl, pyranyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl, pyrrolidinyl, pyrrolyl, imidazolidiny!,
pyrazolidinyl, piperidinyl, piperézinyl, oxazolidinyl, isoxazolidinyl, thiazolidiny! or pyrazolidinyl.
Preferred heterocyclic groups are 5-or 6-membered heteroaryl groups and the most
preferred heteocyclic group is a morpholinyl, thiomorpholinyl or piperidinyl group.

A preferred compound of formula | is 2-amino-2-tetradecyl-1 ,3-propanediol. A particularly
preferred S1P receptor agonist ‘of formula | is FTY720, i.e. 2-amino-2-{2-(4-octylphenyl)
ethyljpropane-1,3-diol in free form or in a pharmaceutically acceptable salt form (referred to
hereinafter as Compound A), e.g. the hydrochloride, as shown:
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Preferred heterocyclic groups are 5-or 6-nenbered
het eroaryl groups and the nost preferred heteocyclic
w@e@ap21666 a nor phol i nyl, thionorpholinyl or piPper/usiong030836
group. A preferred conpound of fornula | is
2-am no-2-tetradecyl -1 , 3-propanediol. A particularly
preferred S1P receptor agonist of fornmula I is FTY720,
Le 2-ami no-2-[2-(4-octyl phenyl) ethyi] propane-1
,3-diol in freg formor in a pharnaceutically
acceptable sal Nfrm g2 e~ ohereipafter as
Conpound A), e.g. rochl oride, as sh&wn: A
preferred conpound~ef ®ornula Il is the one wherein
each of R2to R5is Hand mis 4 , i.e.
2-am no- 2-{2-[ 4- (1- oxor 5- phenyl pentyl)phenyl]et hyI }pro
I thC
Apr%%@%d %orﬁ?églngaqff&?@ér’n ﬁ?sr omeWhe é?n Eg@{e {S‘Iﬂg e‘? gsH%ndm|s4 ie.

2- anm&:[ﬂd(‘lagxo ,@—pgemylmﬂhwmhenyh]lemyl}d@pawe-preecﬂlelr nefdee form or in

X . | | ,

phar S SERALARY RpobBHRN bt (bRurblfe ARG Cofpytind B g the
hydréajrideoxy and Y is H, i.e.

2- am no- 4- (4- hept yl oxyphenyl ) - 2- net hyl - butanol, in
A preffereerd Eampound af forphea Hids ¢thet orealvhsreimdliap Cib) eachalf R”f rRis is H, Z,
: fegr ' er_as 0
s ethfBe ok e oA L PR foe, EFamBERR e Baflon Bdp F Fetnyt-butanol,
in freprferﬂ’reor iecphamaceeticallyedceaipe saill favfn (refermed to hérainbfert dse

cmif0 RO el D
A préfé‘rr%‘g%é\ﬁm%gﬂ%& ia f;ﬁ%&]l?ﬁ 7 ﬁosg}ﬂﬁgﬁ?a i& Flodﬁ/%%H Xais O,

Ria and fieirer@idy Pcrmnfmmdd:om‘poﬂnd :rUlIoemMan‘db (édhp@gmbound C-phosphate

S t e f I

(Raa ?}Bﬁg gg@ni . §CF ggt gﬁ ?f’l i %%3@ @ %nd szl I"Iieprl) 'WSpreferred

compmeind of tthlae\mﬁgmﬂnetmdﬁphgmb\atean 1- oI A preferred
conpound of fornmula VII is e.g

A predersgd emmpoynd-of Sorberer Yl ieX%thaaM4 P3-(4-cyclohexyloxybutyl)-
' | di ol
benzffEAEARNIY peih e ox°§" sheny| t hi 0) - 2"
A preggllré:bf Q&H.gd%]o?;&wmalv oxygo‘pg&% i%{ (3-benzyloxyphenoxy)-2-

enz henox

chlorgpﬂqm_y&cgihglnw Pprepgtdid, 2-3mmosdihbedizyddxyphenylthio)-2-
chloréﬂfég:y!l%héi@# f &%ﬁéﬂlq%ggﬁ%% sz ﬂerﬁyloxyphenoxy) 2-

chlorophenyl]propyl-1,3-propane-diol or 2-amino-2-[4-(benzyloxyphenylthio)-2-

chlorophenyl]propyl-1,3-propane-diol.

A preferred compound of formula X is e.g. 2-amino-4-[4-(3-benzyloxyphenylthio)-2-
chlorophenyl]-2-methylbutane-1-ol or 2-amino-4-[4-(3-benzyloxyphenylthio)-2-chlorophenyl]-
2-ethylbutane-1-ol.

A preferred compound of formula Xla is e.g. 1-{4-[1-(4-cyclohexyl-3-trifluoromethyl-
benzyloxyimino)-ethyl]-2-ethyl-benzyl}-azetidine-3-carboxylic acid, or a prodrug thereof.

The various known S1P receptor agonists show structural similarities, which result in related

problems in providing a suitable formulation for oral administration.
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A preferred conmpound of formula X is e.qg.
2-am no-4-[ 4- (3~benzyl oxyphenyl t hi 0) - 2-
wa@e kdoanzphenyl | - 2- met hyl but ane-1 -ol or PCT/US2006/030836
2-am no- 4-[ 4- (3- benzyl oxyphenyl t hi 0) - 2- chl or ophenyl | -
2-ethyl butane-1-ol. A preferred conpound of fornula
Xlais e.qg.
1-{4-[1-(4-cycl ohexyl - 3-trifl uoronet hyl benzyl oxyi m no)
- ethyl]-2-ethyl -benzyl }-azetidi ne-3-carboxylic acid,
Thergyis 3 Qﬁeédfpug $ TR reaspior Thedulaten @uRaniRd RANSINING eiek farguiation which
~can é&‘ﬂ?'b‘ét sﬁrva?lBQ/Wd S& Uy ‘éhﬂ'ﬂreﬁ' ngnleﬁlrs' i 'ae&gllcm Ic6Rif HJ dwdifdw due to
rel ated problenms in provid a suit formul ati on
their figeagpalor ivarmadients: fommdwépéagesmaew@é@"y orefarrss for such patients
r
becahgf ﬁﬂihgﬁagﬁ%?’gm&égnhag%@'g‘%%ﬁ? EHL@%(?%EF#S maybii)/e more inclined
to cemplydwéth, thelit medicstiom I@s’trdlphcm chfditionaiini ei Bevie Fosmaptiany provides

ﬂeX,H;IM)emt,gg)kB@ogmgl seases or older patients. Aliquid
dosage™i S especially preferred for such patients

How@\?é?aéiﬁﬁ &itidnl8n %‘fﬁg o%aﬁéo‘ﬁg's%[htlbﬁs E@Mpl@ﬁlﬁ%%{ If"\%ﬁéépﬁa'? Ghodulator

th US patlents ma e nore iInclined
or agaistrome dheEmaemtiallt aarepiable saiamqrecﬁnfaaweybe@ pbegivedl to lead to

crystgmﬁ@uéeaé.te Rf mecafrug eindr! sﬁsm Ry yregara%sé 'esgu;s’ﬁéta&

However, conpositions in rmo queous solutio

FurttfePBFd, ShHaeh férrﬁ&lgtlﬁﬁ%e&bgrfom%|a%lmﬁ|st9£tl f\gtﬁgé/ez:tt%ﬁé Iﬁ)@tlents one is

phar maceutical Iy acceptable salt thereo
hmlt%tge% yeallar aumbgl of suitablesexgipientis ede fysh Bscopiposiiien ghoigd preferably

be effbhél8fecshortly after preparation or upon storage.
Furt hernore, when formulating a drug for oral

It ha@ HBWbedr ?Jdn‘anth'épc&ﬁgbs?ﬁdn%% H@.Inh RRLScorRBARtrate fbof Wikt comprlsmg

to a small e umber sui tabl e exci pients, e.g. such

propyere, g1yssli anbﬁptm@w G‘VEWQT aieapypically steklenfor exieaged periods of time,

e.g. MR t'ﬂQMVsRerﬁéhtﬁQH{‘élnB@ﬁttte%EFé%b“ ons in formof a
concentrate for dilution conprising propyl ene glycol

AccordlflgIPPiheOfabért eﬁJp‘ﬁ&ﬁfoh%r@%@e@Q%dn‘%@ﬁtFéfe %tagilll.ﬁloﬁqfompnsmg a S1P
ext ended peri ods of L%@;F‘Irmre han si x npont hs

recegﬁbm@ﬁylapéﬁbgg%ﬁ@rcg a gt‘@gga@ﬁ y aopﬁ@tablpégg fipereof, propylene glycol

and GRRhARASIY&@RinPr Ovi des a concentrate for dilution
conpri'sing a S1P receptor nodul ator or agoni st or a

The @Ji@émf&eugﬂ m{nbry oﬁfhlée?meﬂ%@pl%?érbbl& kReh@fs: alBlLPPYd 8% by weight of
col and optiona
S1P gryec)éptor agonlstspmore preferal?ly about 7 to 15%, e.g. about 10% by weight, based on

the total weight of the composition.

The amount of glycerin in the concentrate for dilution of the invention typically ranges from 0 '
to 35%, e.9.1 to 35%, e.g. about 5 to 25% by weight, based on the total weight of the

composition.

The amount of propylene glycol in the concentrate for dilution of the invention typically
ranges from about 65 to 100%, e.g. about 65 to 99%, e.g. 75 to 95% by weight, based on
the total weight of the composition.

The ratio of glycerin (when present) to propylene glycol in the concentrate for dilution of the
invention typically is between about 5:95 to about 25:75, e.g. about 5:95, 10:90, 15:85,
20:80, 25:75, preferably about 25:75.
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The concentrate for dilution of the invention
preferably contains about 5 to 20% by wei ght of S1P
WO e@ep2e66 agoni sts, nore preferably about 7 toPABY$2006/030836
e.g. about 10% by wei ght, based on the total weight of
t he conposition. The anount of glycerin in the
concentrate for dilution of the invention typically
ranges fromO to 35% e.g.1to 35% e.g. about 5 to
25% ght, based on the total weight of the
Prefaf@%dge ppmentrateefoaﬁwﬁn opthegh\spyipa sBows ¢ dlew hehayipkto allow dosing
with SeiRatrate for dilution of the invention typically
ranges from about 65 to 100% e.g. about 65 to 99%
The @orgcent?éteti%r %ﬁuﬁokﬁyof"iﬁégmentlmm gt 4 & maRd g.j?ﬂweptexmplents
the conposition. The ratio of glycerin (when present)
e.g. ‘eb apethpy sadyrnt A Q@'@F angfor meresenE@tyR rate for dilution of
the invention typically is between about 5:95 to about
Prefengly,ghe éorgceng{gmtof@eggesqr@ inygntiqreargsethanpl-gee. 25: 75,
referably about 25:75.Preferably, the concentrate for
Swta@lﬂ MW%nn%wdet RiErUp Aiguers | IBHULRG wECRY f $tEhsENagrape, Pynch, tutti-frutti,

e.g. Qé b@éﬂagﬁsﬂcﬂﬂ FitrdcRich 18Y! TI'?Q§momh@opﬁéﬁ‘/6?mtth§tc%n£&{trate for dilution of
[ution of the invention may nprise one or nore

the Irfvl@m'%rraneﬁ% fremethtos0. @%dpy w@@htameﬁém tyg tetaiveight of theepmposition.

nd/ or a preservative. Pr eferabl@y the concentrates of
SU'taPWeOFSF%%We inglyds p ihyfroxykengein aisi derivative, gig. fmaiing-, propyl- or butyl-

paral@c)érﬁ"m(e AU & prdskrvasivd [rtharconbaataid rdrihen 615’ the invention ranges
st rawb ?ey]byrap punch, tutti-frutti, e.g

from Qxﬂaﬁ tp & d\fﬁ'gfltrh?éﬁﬁj &R theiotal weight aﬁ%l&mowbswp%vor i n
concentrate for dilution of the invention ran
The P@r&wwaﬁeofoo dﬁ“)@"rﬁ‘yOfvag'FMe”t'%@'&}’ b Prasiiced Py | stapda PrO&PSSGS for

instah&E b eamnbhmmx@g“ P@Qé&r@é ARRhVALY ¥e ds@&'a‘r’é’ﬁné\/\m |n the art, e.g.
hydr oxybenzoi c aci d derivative,

fhosebﬁ'estﬁﬁlbw atabashmaet %JnEU%tThéprypa@nga@# %lndﬁstf'ﬁ@gharmacy, 3rd

Ed, @@BcﬁnSDéﬂeﬁa eft Qr F‘Walfrﬁéiééﬂs@fe Té&nbl@?%ml’hi@mer QQQ?Q-iefgre%n-iandbuch
05 t , _based total wei'ght

der tﬂh‘é”’&%ﬁ%‘@ﬁ‘iheﬂor\yra%e %néém Spriggetor Verlagut 18! )ofaneihé?emmgton S

Pharh¥&itick PScigRes P 3t ERD YRBek PubIS [GH1dfg7@) BF REST3fdns.f O
i nstance by conventional m xing. Procedures which may

In orldasped i SrekE@Mvenfion R8atds to a®reess for producing a concentrate of the
invention comprising dissolution of a 81P receptor modulator or agonist or a
pharmaceutically acceptable salt thereof and, optionally, another solvent, a flavor and/or a
preservative, in a propylene glycol and addition of glycerin.

Prior to administration, the required amount of concentrate of the invention is dosed e.g. with

a syringe, and diluted with a vehicle.

Suitable dilution vehicles include water, sparkling water, fruit juices e.g. orange or apple

juice, soda such as colas, limeade, and lemonade.

The ratio of concentrate to dilution vehicle may be from 1:1 to more than 1:10; preferably it is
more than 1:10.

In another aspect, the present invention also provides a pharmaceutical kit comprising the

concentrate and the dilution vehicle.

The pharmaceutical solution so formed may be preferably used immediately or within a short

time of being formed, e.g. within four hours.
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t hose described in L. Lachman et al. The Theory and

Practice of Industrial Pharnmacy, 3rd Ed, 1986, H.
wEewkeei6eé al , Pharmazeuti sche Technol ogi e, ThPENES2006/030836

1991, Hagers Handbuch der pharmazeutjschen Praxis, 4th

Ed. (Springer Verlag, 1971) and Rem ngton's

Phar maceuti cal Sciences, 13th Ed., (Mack Publ., Co.,

1970) or later editions. In one aspect, the present

invention relates to a ﬁrocess for produci a )
The gejireatiates 0é ther prepentiiniaaHen Bhthegisrmasetticali @gﬁlpm reswitigs from the

dilutien Bl us&Ge BFH‘:Hr dIBbAh %m%‘inaﬁgﬁ Wltﬁtotl%r a%tlve agents, for the treatment
pharmaceutical |y acceptable salt thereof and,

and @gpevestien |9, canddionere §o|a§eﬁ'§°|°%(e¢ i PeH.3729,aWO0 97/24112, WO
ouopms ¢ 8004 B65! Dsae 9’7@@2@ sﬁ@ J@Lm%gﬁ‘ﬂ)r%’@“c&m%ur%fs of formula |,

yceri n. Pri or dm ni str at ion, th reqU|re anoun

.. b Won@BiacHa canst Wi OBRIZH iTon 114 ogmeunds o AITHAAVL, in WO
04/03 1'7!&91%r th?é“g?rﬁ &&Hd%%f%mlél)o/% it WO oins%@é& Wid 85i08Bs33, Wo

icles In wat er, spark %]waer fruit juices
05/1@33@9 er\é{Qg@S/aﬁS%wpﬂog tr}eupqmpoug)gq deronilags Xlgoangs Xlb, the contents of

i PSSR BB Os 10 of concem e 1o

In pa‘?ﬁcﬁf &' Q%Hcénﬁralesof'mé %Jeﬁﬁ'&h dr thQ:phbnARRFES s oREBS Fdsulting from the

present invention also provi des a pharnmaceuti cal
d”UURNS usefipforsi ng the concentrate and the dilution

a) Vﬁéﬁtﬁlleﬁk?ﬂ_@ AidiefH aﬁaér t%ghé‘ttr'aﬂgplér‘}’t fefchB fBP)éXQ‘PapIe for the

prefera I mredi or Wt ort 'ti
bleeaigent rqffethe gegjpienist ﬁf rhera@mr lupg.u ros:mbmedc beaedngat er, kidney,

O?rtctbpatler %‘Rﬁqmor' EOFRE QQnébﬁarﬁg‘efﬂ@QEg‘i&%%ﬁtfoﬂl r graft-versus-host

tlons r esul tlng romthe dl tion are usef
efdlﬁeme aplhe %ﬁr somelivnas neacien fallewingt hene apiaTew  transplantation;

r t
Pty U ARG S ) i ke o v
Otla@PWS?t'OUSf msgtrmp@egcmw@l& @mpme@tmslstneﬂ&slagss

b) ft‘ri‘]%atﬁ"n ft 5:?@’@205 orPBf E%%Qné &i égage ol Bf ma%%a:‘bndmons e.g.

or the conmpoun fornul a
viutialeo selerpsipA arbritis HEor cexamurie obewnatost mithetisy, inflammatory bowel
vgp% % ﬁt“s YD 05/ 000833, WO 05/ 103309 or WD 05/1
or t

e conpounds of fornmulae Xla and Xl b, the
c) Cwﬁqt@ﬁﬂts ap¢ preventlon of viral myocarditis and viral diseases caused by viral

myocarditis, including hepatitis and AIDS.

The concentrate for dilution or the pharmaceutical solution made therefrom, may be
administered to a patient in need of immunosuppression, in an amount which is
therapeutically effective, e.g. against a disease or condition which can be treated by
administration of the S1P receptor modulator or agonist. The exact amount of S1P receptor
modulator or agonist or pharmaceutically acceptable salt thereof to administer can vary
widely. The dose may depend on the particular compound, the rate of administration, the
strength of the particular concentrate or pharmaceutical solution employed, the nature of the
disease or condition being treated, and the sex, age and body weight of the patient. The
dose may also depend on the existence, nature and extent of any adverse side-effects that
may accompany the administration of the concentrate or pharmaceutical formulation.
Typically, a dose of 0.5 to 5 mg of S1P receptor modulator or agonist, e.g. Compound A,
may be administered to a child or an adult patient having difficulties to swallow.
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whi ch are incorporated herein by reference. In

particular, a concentrate of the invention or the
w@baroeeeut i cal sol ution resulting fromthe diPCI/Us2006/630836

useful for: a) treatnent and prevention of organ or

ti ssue transplant rejection, for exanple for the

treatnment of the recipients of heart, |ung, conbined

heart-1ung, liver, kidney, pancreatic, skin or corneal

transpl ants, and the prevention of gr aft ver sus- host
The &P@f@&%@te iQucHilution seintbei FeSREEE UPRArMEreWisRh golkare may be used in
comHWétfoﬁW \X/l’fh'm%me@mlﬁ\HuﬁBsupWéésbﬁtl@)ar lsderd IB(S? heykh eaan"sme;mednlsolone
acute or chronic allo- xenogr ej ection o
methvlﬁrqchl@otqnsngwamﬁﬁ@ﬁw dwdrmrtusme paraﬂmi@e d@ec@rlrpnstermdal anti-
mflarﬁmgtorPaéb(érn?at'ﬁhE b&%ﬁstl‘éﬁ&ﬁ Sof B) cBﬁ'nSWap&m?fantlve algents may be
revention of autoi mune di sease or o
simu B [0 reonsecugve, rwitht giles oog| airtbe iastivenpgents tbe@g(mlmstered first.
The @6‘5%@@' & thé %Hf%t ngéhté"‘[bf Qrc'poﬁ';a’hoh LRI R4 d on effectlveness
di seases, treatnment a revent
and gjfe of a<a|onr@f<ﬁ9&hoﬁthV% aget, @p rvegll af smstlmafm bbtyveen ‘the agents
used\fbr"cﬁ‘imlfﬁ!(é%ﬂrtﬁér%b? i ncluding hepatitis and AIDS. The
concentrate dilution or the pharnaceuti cal

solution nmade therefrom may be adm nistered to a
A preferiedngoncgniialedon Phanmaseaticab prodieonofer 9ral admimgtation, is the one
comﬁi\@ln@thﬁlpbﬁ‘rﬁf @Pﬁ?&r‘o&lﬂbﬂlc}é eds’ 841 BeptBr Pno éﬁ%rn%tg %or use in the
di sease or condition which can be treate
treatrggnf qfinadiiie pelaras. t he S1P receptor nodul ator or
agoni st. The exact anmount of SI1P receptor nodul ator or
The inyeitios: Wi nophbe Wesaiber auth (eferenep tabieciodewing tserifie piagdiments,
witho@fghyirfitationcan vary w dely. The dose may depend on the
parti cul ar conpound, the rate of adm nistration, the
strength of the particular concentrate or

Exanifl&) TRfFguti cal solution enployed, the nature of the
disease or condition heing treated, and the sex, age

and body wei ght of the pat itent . | The BI68e may al Fx- 3
Com T ol &“Id TSTETCH Bah T e °‘”"1‘1"lé‘n?'“ Pl H86 mg
adverse s| fectg that may acconpany
Glycegiti ni st _ratl on of the c2¥tewtrale oﬂomhmrna‘eutii%&ﬂarhg
Methyl'‘Parabe ' ™ | 05mg | = -—-
Tutti Frutti Flavor 2.5 mg 5 mg 2.5 mg
Propylene glycol gsad 1 ml gsad 1 mi gsad 1 ml

Compound A, the flavor and the preservative, if present, are dissolved in propylene glycol in
amounts given in the table. Then glycerin (in an amount as given in the table) is added to
said solution.

The composition is stable for at least six months at ambient temperature.

Prior to administration, about 0.05 ml to 1 ml of the concentrate are diluted with about 10 ml

or more of water, fruit juice or soda.
By following the procedure as described above, the following compositions may be prepared:

Examples 4 to 6

Ex. 4 Ex. 5 Ex. 6
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Typically, a dose of 0.5 to 5 ng of SI1P receptor
nodul at or or agoni st, e.g. Conpound A, nay be

wa@ea7iesbered to a child or an adult patient he@i/D§2006/030836

difficulties to swall ow The concentrate for dilution
or the respective pharmaceutical solution nmay be used
in conmbination with other inmmunosuppressant(s),

steroi d(s) such as prednisol one, nethyl prednisol one,

dexanet hasone, hydrocaortisaone and the like, or

Compeist A hydrgghlodde i i nf | afdBtegy dgend- 78T 1.39 mg

Glycgr‘g‘[ﬁ mstrattom of =& CUITEB@ﬂ{d o [of ﬁaltotd'.]%fe agent 55 FlthJhe

simul taneous or donsecutive, Iwith eifYher |lone 0

Methykpargkeeragent s bei ng |adni ni-st ered fi 0t mgThe [dosage--of

o

Tutt i C?‘V&/c agents—of—a ‘2\.B|Mig||ati on—tg ‘”ncntfng‘;‘t%mg

depend on effectiveness and®site of action (

Propglete glycalgent, as wel|l asadymer gijst igeacfidct § besakemi

t+ha anant o tend fAar loannmdat ot s A [+ hAary Ay A roforvrod
CTTC ayYycciit S uoSTu LEAYAI CUOUTToT 1'1AaAt T OUT1 T IICf(A'J_y. — I\ 'JI CT CT 1T CU
concentrate or pharmaceutical solution for ora

str

e b ki oS o rSeaced e FAY o, R WRA] Yty orguth another

flavor.n the treatnment of nultiple sclerosis. The invention

will now be described with reference to the foll ow ng

The sgarné f farmaidtiods mest slisclasédoabovanymby mbkatpreparedEx adithowts glycerin.

1 to 3 Conpound A, the flavor and the preservative, if
present, are dissolved in propylene glycol in anmounts
given in-the table. Then glycerin (in an anount as
given in the table) is added to said solution. The
conposition is stable for at |east six nonths at

anbi ent tenperature. Prior to adm nistration, about
0.05mM to 1 m of the concentrate are diluted wth
about 10 m or nore of water, fruit juice or soda. By
foll owi ng the procedure as described above, the
foll ow ng conpositions may be prepared: Exanples 4 to
6The sane formul ati ons as di scl osed above may be
prepared wi thout flavor or with another flavor.
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The sane fornul ati ons as di scl osed above may be
prepared w thout glycerin.Cains 1. A concentrate for
wa@lrdoan2eee conpri sing a S1P receptor nodul at or PET/US2006/030836
agoni st or a pharmaceutically acceptable salt thereof,
and propylene glycol. 2. A concentrate according to
claiml1, conprising in addition glycerin. 3. A
concentrate according to claiml1l or 2, wherein the S1P
receptor nodul ator or agonist is a conpound conpri sing
Clains group of formula X wherein Z is H, Cl-6al kyl,

1. CR &ihbgﬁfbté fop%hlﬁﬁdrk)éabh nsﬁ@eeméw dr ﬁn@@@bfdr“&reggomst or a
CH, C1-6al ka\é substituted by substituents

Phaf%‘éF%Pé‘B’ 3GC8 R i@esaartwﬁofcaﬁ%iong@e@iycaw ogen, C3-
scycl oal kyl , phenyl and phenyl substituted by OH or
crisongeptn CéPW'"th Ci'%mdﬂco%i'EW'B&V‘ Fditionrglyseline of
forrrula?a wher ei n Zi |sad|rect bond or O

3. A AoBFeHIaE @Cowaing t9r iR dh@r R Whareigethenaittrpgepters madulator or
agonfdt st céapdOHd @rigriemgld g’roﬁplbﬁfo'rth(aQ(j by 1, 2 or 3

hal ogen at ons; 2 1s OH acyloxy or a residue of

formula (a); and »ach of R22 and R32 independently, is

H, Cl-4al kyl or T:yl. or a pharmaceutically acceptable

sal t A concengrate according to claim1l or

2 con%?n%e]ﬁg a S P rec@&%?z nodul at or o(?()agoni st

sel ected from -

2-am no- 2-[ 2- (4-octyl phenyl et hyl )] propane-1 , 3-di ol ,
wherginahisirh-Qslltyl, ChetienyloRy giltomyl, plheny) phenyl substituted by OH, Cysalkyl

subs&ﬂ e‘&rbglp‘h g%%b%gﬂ%b%#aefeéf{ﬁ% g@e% up C?R?i% rIQ of halogen, Ca.
8cyclez(ll4yl cghelnal‘mfbdy}iheﬁyltsubéﬁtuhedm@hydr-méﬁay dveygimRp.G$ O, laglloxy or a

-] = genzyl }- azetidine-3-carboxylic acid, or a
resud]ﬁ%%f%@é%\t gal |y acceptable salt thereof. 5. A
concentrate accordinggto claim2 conprising glycerin

and propyl ene glg\ i a ratio of about 5:95 to about

25: 756 __Ayconcentrate according(ap claim1 or 2 which
is dllutethhll e)lmzclelnaratlooffromllto
more than 1:10 ®rior to administration.

wherein Z, is a direct bond or O, preferably O;

each of Rs; and Rg,, independently, is H, or C4_4alkyl optionally substituted by 1, 2 or 3
halogen atoms;

R+ is OH, acyloxy or a residue of formula (a); and each of R,, and R, independently, is H,
Ci.salky! or acyl.
or a pharmaceutically acceptable salt thereof.

4. A concentrate according to claim 1 or 2 comprising a S1P receptor modulator or
agonist selected from 2-amino-2-[2-(4-octylphenylethyl)]propane-1,3-diol, 2-amino-2-[4-
(benzyloxyphenylthio)-2- chlorophenyllethyl-1,3-propane-diol, or a corresponding phosphate
thereof, and 1-{4-[1-(4-cyclohexyl-3-trifluoromethyl-benzyloxyimino)-ethyl]-2-ethyl-benzyl}-
azetidine-3-carboxylic acid, or a pharmaceutically acceptable salt thereof.

5. A concentrate according to claim 2 comprising glycerin and propylene glycol in a ratio
of about 5:95 to about 25:75.
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7. A pharmaceutical solution conprising a concentrate
according to any one of clains 1 or 2 diluted with a
woedokweé n a ratio of from1l:1 to nore than 1PADUSB06/#80836

pharmaceuti cal solution according to claim?7 for oral

adm nistration. 9. Use of a concentrate according to
claim1l or 2 for the preparation of a nedi canent for

the treatnment of a subject in need of

i mrunosuppression. 10. A nethod of treating a subject

6. i caeeantigie amﬁm@@tm@algst 06 A, whickvip diléfed yith@nyaicle @ra pRgjo of from
11t5%&rﬁﬁua$nuph??ﬁﬁ 0%8 ga}pe{;@ﬁe according to claim1 or 2

which 1's di icle in aratio of from 1:

7. 1Atr5P1aFlPé@euE|9§}r§oi'ut139 cBRipREing & QHREERESE 'RESMBIMg to any one of claims 1

or 2 diluted with a vehicle in a ratio of from 1:1 to more than 1:10.
8. A pharmaceutical solution according to claim 7 for oral administration.

9.  Use of a concentrate according to claim 1 or 2 for the preparation of a medicament for

the treatment of a subject in need of immunosuppression.

10. A method of treating a subject in need of immunosuppression, comprising
administering to the subject a concentrate according to claim 1 or 2 which is diluted with a
vehicle in a ratio of from 1:1 to more than 1:10 prior to administration.
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